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Resumen

Las exigencias de nuestro mundo globalizado requieren de profesionales que
puedan comunicarse en inglés en materia laboral. Por esa razén, la necesidad de
cursos de inglés para fines especificos (ESP por sus siglas en inglés) ha
incrementado y Costa Rica no es la excepcion. La Universidad de Costa Rica
siempre se ha caracterizado por su excelencia en esta area y sus grandes
esfuerzos institucionales para proveer a sus estudiantes con las herramientas que
necesitan para ser profesionales exitosos. Con este objetivo en mente se realiz6 la
presente investigacion en aras de responder a algunas de las necesidades
académicas y laborales de 20 estudiantes de ingenieria mecanica de la
Universidad de Costa Rica. La primera parte de la investigacion presenta el
analisis de necesidades y el extensivo proceso de recoleccion de datos llevados a
cabo bajo el método mixto de investigacion. A través de estos procesos los
estudiantes expresaron sus necesidades, aspiraciones y carencias relacionadas al
inglés en su area. Profesores expertos en el area también fueron una fuente
importante de informacion al contribuir en el proceso de recoleccion de datos con
su experiencia en el campo. Este documento también describe en detalle las
carencias linglisticas identificadas a través de la aplicacion de un examen de
diagnostico a los estudiantes; y el Ultimo capitulo contiene la propuesta disefiada
para el curso cuyo proposito es abordar las necesidades, aspiraciones, y
carencias de los estudiantes a través de un programa que pretende abarcar
algunas de las tareas académicas y profesionales que los estudiantes de
ingenieria mecanica realizan o realizaran en inglés. El programa anteriormente
mencionado ofrece las herramientas necesarias para alcanzar satisfactoriamente
las metas y objetivos establecidos para cada unidad de contenido, y sus bases
yacen en mejorar las habilidades de lectura y escritura, seguidas por las de
escucha y habla. Las mismas seran abordadas bajo los principios del método
basado en tareas (TBLT por sus siglas en inglés).

Palabras clave: Inglés para fines especificos, método basado en tareas, analisis
de necesidades, examen de diagnadstico, disefio de programa.
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Abstract

The demands of our globalized world require professionals who can communicate
in English about work matters. Therefore, the need of courses of English for
Specific Purposes (ESP) has increased, and Costa Rica is not the exception. In
relation to this, the University of Costa Rica has always been characterized by its
excellence in this area, and great efforts are made institutionally to provide
students with the tools they need to be successful professionals. This research
was developed with this objective in mind in order to address the needs of 20
mechanical engineering students from the University of Costa Rica. The first part of
this research presents the needs analysis and extensive data collection process
that was carried out under the frame of the mixed methods research approach in
which the students expressed their needs, wants and lacks in the use of English in
their field. Stakeholders also served as an important source of information by
enlightening the data collection process with their expertise on the field. This paper
also describes in detail the students’ linguistic lacks identified through the
application of a diagnostic test. The last chapter of the study deals with the
presentation of a course design proposal that aims at addressing those needs,
wants, and lacks through a syllabus that intends to guide some of the English
academic and professional tasks of mechanical engineering students and
professionals. This syllabus offers the tools necessary to fully achieve the goals
and objectives established for each unit and has its foundations on the
improvement of reading and writing skills, followed by listening and speaking,
which will be taught under the principles of Task-Based Language Teaching
(TBLT).

Key words: English for Specific Purposes, Task-Based Language Teaching, needs
analysis, diagnostic test, syllabus design.
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Chapter I: Needs Analysis

The field of English language teaching has undergone several
developments over the years in order to adapt to the fast-changing world. New
research studies have provided fresher views on the role of teaching and learning
in society, and on the interests and needs of learners. English has also established
itself as the language for work; and therefore, a more specialized, technical use of
the language has become a necessity for employers and employees to perform to
the standards or large and small organizations. The University of Costa Rica
(UCR) contributes to society with the academic preparation of English Teaching
professionals who can address the needs of the labor force and employers,
specifically with the English for Specific Purposes (ESP) course that all students of
the Master’s Program in Teaching English as a Foreign Language have to develop
and implement as part of their graduation requirements. The benefits of the design
and implementation of this ESP course extend to UCR students of other majors
who are chosen as the target population of the course and are therefore provided
with language tools that boost their job opportunities.

The success of the ESP syllabus and program to be designed is inherently
bound to a robust needs analysis that, if carried out effectively, is going to define
the path through which teaching, assessment, and materials design will be
directed. The needs analysis process provides the necessary data in regard to the
needs and wants of the potential students of the ESP course and, therefore, paves
the way for the syllabus, the lesson plan, assessment design, and assessment
development. On this respect, Dudley-Evans and St. John (1998) claim that “the

key stages in ESP are needs analysis, course and syllabus design, materials



selection and production, teaching and learning, and evaluation” (p. 121). They
define needs analysis as “the process of establishing the ‘what’ and the ‘how’ of a
course” (p. 121) and explain that needs analysis in ESP encompasses determining
target situation analysis, wants, present situation analysis, lacks, and learning
needs (p. 125). Paltridge and Starfield (2013) define needs as
an umbrella term that embraces many aspects, incorporating learners’ goals
and backgrounds, their language proficiencies, their reasons for taking the
course, their teaching and learning preferences, and the situations they will
need to communicate in. Needs can involve what learners know, don’t know
or want to know, and can be collected and analyzed in a variety of ways. (p.
325)
Moreover, the wants or subjective needs, as defined by Dudley-Evans and St John
(1998), are the personal information about the learners, “the factors which may
affect the way they learn such as previous learning experiences, cultural
information, reasons for attending the course and expectations of it, [as well as]
attitude to English”, whereas the lacks are described as the “gap between the
needs and the wants” (p. 125). A similar view is proposed by Robinson (1991), who
contrasts objective needs and subjective needs or wants. He states that the first
term “refers to needs which are derivable from different kinds of factual information
about the learners, their use of language in real-life communication situations as
well as their current language proficiency and language difficulties” (p. 8). The
author also states that the second term “refers to the cognitive and affective needs
of the learner. . . derivable from information about affective and cognitive factors

such as personality, confidence, attitudes, learners’ wants and expectations with



regard to the learning of English” (p. 8). Altogether, the information about learners’
wants and lacks makes a relevant contribution to the design of an ESP course for a
specific population.

As part of the master’s graduation requirements, the student-teachers were
assigned the target population of mechanical engineering students for the course
design and the practicum project. The use of English in the field of mechanical
engineering is greatly relevant for students in the major and for engineers at work,
as evidenced in the large number of English interactions in which mechanical
engineers are expected to satisfactorily perform in several written and spoken
tasks. The strong presence of multinational companies in Costa Rica that require
bilingual engineers, and the considerable amount of material that engineers have
to use in English, makes this language an essential qualification for mechanical
engineers.

The purpose of this study is to address the linguistic needs, wants, and
lacks of a group of mechanical engineering students at the University of Costa Rica
through the development of an ESP course tailored to their needs and aiming at

addressing the most relevant skills and contents within a specified time frame.

Description of the Participants’ Field of Work and Tasks

Mechanical engineering is “a branch of engineering concerned primarily with
the industrial application of mechanics and with the production of tools, machinery,
and their products” (Merriam-Webster, 2019). Narrowing down to a more specific
definition, Michigan Technological University explains that “mechanical engineering

Is the application of the principles and problem-solving techniques of engineering



from design to manufacturing to the marketplace for any object” (Michigan Tech,
2019). This university claims that mechanical engineers make a difference in their
field because their focus relies on the creation of technologies to meet the needs of
humans. In addition, Ibbotson (2008) explains that mechanical engineering
involves the design and production of machines like engines, pumps, vehicle
chassis, and automated production lines. According to Columbia University (n.d.),
mechanical engineers “learn about materials, solid and fluid mechanics,
thermodynamics, heat transfer, control, instrumentation, design, and manufacturing
to understand mechanical systems”. Thus, as evidenced, mechanical engineers
need to reach a very high degree of expertise in a variety of areas that come
together to sustain the foundations of their work. The Michigan Technological
University also addresses the fact that experts in the area carry out analyses of
their work aiming at competitive costs by relying on the principles of motion,
energy, and force.

Mechanical engineers oversee a variety of tasks. Michigan Technological
University sums up their job by explaining that mechanical engineers combine their
creativity, analytical tools, and knowledge to bring their ideas to reality. They can
impact humankind at a personal, local, and nationwide scale ranging from the
designing of robotic prostheses to advanced power systems. In addition, they
mention that mechanical engineering includes work on disciplines such as
acoustics, aerospace, automation, automotive, autonomous systems,
biotechnology, composites, Computer Aided Design (CAD), control systems, cyber
security, design, energy, ergonomics, human health, manufacturing and additive

manufacturing, mechanics, nanotechnology, production planning, robotics, and



structural analysis, among others (Michigan Tech, 2019). This branch of
engineering involves several areas and offers experts in this field the possibility of
developing in a variety of functions. The American Society of Mechanical
Engineers (ASME) currently lists 36 technical divisions ranging from advanced
energy systems and aerospace engineering to solid-waste engineering and textile
engineering; these divisions can branch out into a wide variety of tasks (ASME,
2018). The Michigan Technological University lists in its website some of the tasks
mechanical engineers can perform, which contemplate conceptual design,
analysis, presentations, report writing, project management, testing, data
interpretation, prototyping, sales and consulting (Michigan Tech, 2019). Thus, itis
evidenced that mechanical engineers have a wide area of work and that tasks
have to be carefully completed due to their impact in human lives.
Methodology
Approach

The approach to this research study is the mixed methods research
approach (MMR), which combines quantitative and qualitative methods. Brown
(2015) defines this approach in three different ways depending on which kind of
research dominates:

Qualitative mixed research includes both qualitative and quantitative

research methods combined with the qualitative ones dominating, while

guantitative mixed research also includes both qualitative and quantitative

methods combined, but with the quantitative ones dominating. And, pure

mixed research combines quantitative and qualitative methods but with both

having equal and balance standing. (p. 78)



The benefits of using the MMR approach lie in the fact that “researchers who want
to apply MMR need to plan and carry out their investigation with the goal of
enhancing the mixed nature of the study and defending the quality and value of
mixing both methods” (Brown, 2015, p. 79). Examples of qualitative data that were
used in this study are the questionnaires with questions in which participants were
asked to provide information on their interests, wants, and preferences for the
development of the syllabus and the whole course, as well as to understand the
field of mechanical engineering. This research also included audio-recorded
interviews with stakeholders to analyze real samples of language use, one-on-one
interviews with participant students to better comprehend the participants’
motivations and perceptions towards the ESP course, and categorization of the
data collected in open-ended questions in student and stakeholders’
guestionnaires. This was done in order to obtain further details on duties they
perform as engineers and regarding their needs and wants. In addition to this,
there was collection and analysis of real language samples and authentic materials
used by mechanical engineering students and professionals. These were provided
by stakeholders, participants, and unstructured interviews. As for quantitative
data, in this study multiple choice and rating scale questions were used for
demographic data collection as well as a diagnostic test that provided grading and
performance ranges. Other questions in questionnaires gathered data in numerical

form and generated graphs and tables based on categories and ranks.



Context
The research developed was conducted with mechanical engineering
students attending their graduate program on the main campus of the University of

Costa Rica in the year 2019.

Participants

An initial questionnaire was shared with mechanical engineering students
who signed up at their school, and 95 responses were received. In order to filter
the large number of participants and reduce it to a much more manageable group
highly committed to the course process, a second questionnaire was shared and
44 responses were obtained. During the follow up interviews for additional data
collection, the final number of participants came down to 25, with 21 being between
17-25 years old, and only 4 between 26 -35 years old. Out of the 25 participants,
only three are currently working in different fields, positions, and companies. The
data collected shows that 100% of the participants are mechanical engineering
students who are distributed along the different years of the program in the
following way: one participant is in first year, five are in second year, six in third
year, nine in fourth year, and four in the fifth year of the major. In relation to the
participants’ previous background with English, three have never studied the
language; out of the other 88% who have studied English before, four have studied
English for a year or less, five for two years, two for three years, two for four years,
and nine for five years. This means that the group has had varied exposure to the

language and therefore some adjustments need to be made in the course.



Instruments used for data collection

Different instruments were applied in order to collect data, including three
guestionnaires for participants with different sections to be completed (see
appendixes A, B, and C). The information included in the items about specific
engineering tasks was derived from informal collection of data and real samples
from mechanical engineers that are not part of this study, as well as from research
done about the tasks mechanical engineers have to carry out in English at work.
Since “it is likely that the questionnaire will seek information for both target situation
analysis and present situation analysis” (Robinson, 1991, p. 12), the
questionnaires gathered information about participants’ experience with the
language, English use at work and during their program, expectations for the ESP
course, preferences for classroom activities, and demographic information. There
was also a set of questions to better comprehend other needs and wants. An
unstructured interview was also conducted with participants as a follow-up to some
of their responses to the questionnaires (see appendix D). In this interview
participants had the opportunity to elaborate on their answers concerning their
needs, wants, lacks, and perceived proficiency, as well as what they consider their
biggest challenges.

Another instrument that was developed consisted of a questionnaire for
stakeholders (see appendix E), which was complemented with a semi-structured
interview (see appendix F). This interview highly contributed to enriching the
researchers’ knowledge about the tasks that students and employees in the field of

mechanical engineering are expected to perform in English. Finally, a diagnostic



test (see appendix G) was created in order to collect data on the students’ level of
English, in addition to lacks and gaps that needed to be bridged through the
development of the course.
Procedures

Six mechanical engineering professors from UCR provided data through an
electronic questionnaire. Additionally, one unstructured, face to face interview with
a stakeholder was carried out and audio recorded with the corresponding
permission at the main campus of the University of Costa Rica for thirty-five
minutes with one of these professors. Moreover, the interviews with student
participants were conducted electronically and took approximately 15 minutes to be
completed depending on the extension of the participants’ answers. All
guestionnaires (to stakeholders and student participants) were shared
electronically through Google Forms. The estimated time to complete the
guestionnaires was thirty minutes, but it varied depending on how much
participants elaborated on the open-ended questions in the survey. Finally, the
time allotted for the diagnostic test was 70 minutes.
Results and Discussion

Interests of Primary Stakeholders

Six professors from the mechanical engineering program at the University of
Costa Rica were surveyed through Google Forms, and they provided data about
tasks mechanical engineers carry out in English as part of the major and as
professionals. All six of them agreed that reading is the most necessary skill for

mechanical engineering students while at college, but the scenario is different for
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mechanical engineers who are already working, according to these professors.
When asked about the frequency with which each macro skill is used by
mechanical engineers at work, 4 out of the six surveyed professors rated speaking,
reading, and listening as very frequently used. Moreover, writing was marked as
very frequently used by 3 of them. These answers reveal that according to the
surveyed stakeholders, the frequency of exposure mechanical engineers have to
each macro skill is different depending on the context. Reading is more frequently
used at college whereas speaking, reading and listening are equally frequent in the
workplace. This is a crucial consideration for the development of the ESP course
since it enlightens the focus that the course should have on each macro skill
depending on the profile of the students.

Stakeholders were also asked to choose the tasks for each of the four
macro skills that they considered necessary to be included in the course. In the
case of writing, email writing was the only task that was chosen by all 6
respondents, followed by summary writing which was chosen by 5 respondents. As
for reading and speaking, there were no tasks chosen by all 6 professors but there
were two tasks for each skill that were chosen by 5 of them: reading manuals,
reading articles, explaining procedures, and describing processes. Finally, when
asked about listening tasks that the course should include, 5 respondents chose
listening to conferences and 4 of them chose listening to instructions.

The questionnaire for stakeholders also inquired about tasks that
mechanical engineers do at work and that were not included in the options
previously chosen. Stakeholders believe students must develop call conferencing

skills for when they need to speak with technical support representatives, trainers,
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or bosses in non-Spanish speaking countries. In addition, the topics that
stakeholders indicated to be more relevant and should be taught in a course for
mechanical engineers are related to procedures, standards, regulations, and new
technologies.

Concerning stakeholders’ wants for the ESP course, they mentioned tasks
such as technical article writing, conversation skills, simulations, digital models,
and learning technical vocabulary. In terms of frequency of integration of macro
skills in the course, they want reading to always be included, listening and
speaking to be very frequently included, and writing to be often included. (see

Figure 1).

Stakeholders' desired focus per macro skill

0 I l l lI

Writing Reading Speaking Listening

N

[

B Always M Almost always B Sometimes

Figure 1. Stakeholders’ ranking of how much emphasis each skill should receive in
the ESP course. This figure represents question 1 from part IV of the stakeholder’s
guestionnaire.
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Positions the Participants Have or May Have at Work

The great majority of the participants are still students and have no work
experience in the field of mechanical engineering. Only 12 % of the respondents
have worked before, represented by only 3 out of the 25 participants. These three
students work as a manufacturing engineer, a designer of mechanical systems in
the construction field, and as a mechanical facilities budget analyst. The other 88%
of the participants are students majoring in mechanical engineering. Once they
graduate, mechanical engineers can work in a wide variety of trainee, junior, lead,
senior, coordinator, or managerial positions of the following careers: architectural
and engineering manager, software engineer, mechanical engineering technician,
nuclear engineer, petroleum engineer, sales engineer, physicist and astronomer,
project engineer, design engineer, manufacturing engineer, development engineer,
industrial engineer, quality engineer, electro mechanical engineer, process
engineers, tool design engineer, manufacturing engineer, development engineer
and construction engineer among others. This is according to the American Society
of Mechanical Engineers (ASME, 2018), the students and stakeholders’

guestionnaire, and Michigan Technological University (Michigan Tech, 2019).

Description of the needs

Mechanical engineers need to carry out several academic and job-related
tasks in English, and the higher the job position they aspire to have, the higher the
level of English required by employers as mentioned by stakeholders and students’
interviews. Participants were asked to indicate the frequency range with which

several tasks are done in the academic and work setting. According to professors
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and the majority of student participants of this study, most of the academic written
tasks and all oral academic tasks mechanical engineering students carry out are in
Spanish. The only written task that is carried out in English according to 48% of the
respondents is taking notes in class when exposed to any material in English, and
with low frequency. The academic tasks that students carry out in English with
medium frequency are limited to reading and listening. They sometimes read
norms and regulations, scientific articles, newspaper articles, manuals, and
theoretical or technical books, and they sometimes listen to expert conferences
and explanations or descriptions of processes and procedures.

In the high frequency range, reading scientific articles was selected by 32%,
and it is the task with the highest percentage in this frequency range. It is followed
by reading specialized magazines, reading manuals, and reading theoretical books
which received only 20%. There are no tasks reported for the very high frequency
range to be carried out in English in their program, but the scenario is different for
mechanical engineers in the workplace. Stakeholders were the main source of
information about tasks that mechanical engineers do at work in English since the
vast majority of the student participants have no work experience yet.

Speaking to coworkers in English was indicated as a very low frequency
task (unless working in a foreign country or a multinational company) because as
explained by stakeholders, most interactions in English happen with medium
frequency between mechanical engineers and clients and/or supervisors. Medium
frequency was likewise pinpointed by stakeholders for writing emails to coworkers,
writing procedures and descriptions of products, listening to conferences,

describing processes, explaining procedures, and explaining technical functions. In
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addition, a high frequency was suggested for other tasks. This is the case of writing
reports, writing emails to supervisors and bosses, reading books, plans and emails,
listening to descriptions and explanations of procedures and requirements,
speaking to bosses and supervisors, and discussing technical processes. Finally,
reading manuals, newspaper and magazine articles about mechanical engineering,
and reading scientific articles were allocated in the high frequency rate for tasks
performed in English in the workplace.

The questionnaire also asked student participants about the different
audiences they are likely to interact with and they were provided with the names of
five tasks and four possible audiences including other engineers, clients, the public
in general, and others. The first task referred to explaining how a machine works,
while the second task corresponded to explaining the assembly of a machine. The
third task that participants were presented with was writing emails, and finally the
other two tasks dealt with the description of regulations and procedures. The

results are illustrated in table 1.
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Table 1

Audiences that participants are likely to interact with when performing specific

tasks.
Tasks Other Clients General Others
engineers people

Explain how a machine works 24% 28% 44% 4%
Explain how to assemble a 48% 12% 32% 8%
machine

Write emails 24% 24% 48% 4%
Describe regulations 24% 48% 20% 8%
Describe procedures 32% 36% 20% 12%

All of the above results are summarized (See appendix H) and offered
practical data to derive two main conclusions about the participants’ needs. First,
these needs are represented by those tasks that mechanical engineering students
and professionals do always or very often. Second, these are the same tasks that
should shape the course objectives, materials, and assessment tools.

Depending on the context or organization where mechanical engineers
work, their English level could determine their suitability for travel or training
opportunities, job promotions, as well as the timely completion of processes; that is
according to stakeholders’ answers. Most of the materials such as articles,
manuals, norms, and standards, are mainly found in English (See appendix 1), and

several mechanical engineering tasks depend on these documents. Consequently,
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the better the level of English, the better the task performance. As stated by
stakeholders, faulty performance could cause problems with customer satisfaction
due to slow processes, costly delays, acquisition of wrong equipment, machines
and software, loss of customer credibility, exclusion of members from a project
team, and in the worst case scenario, human lives can be put at risk.

In the academic context, students are exposed to written and oral texts in
Spanish as part of their major. However, participants of the study indicated that a
great deal of books, articles, graphs, norms, standards, and manuals are written
and easily found in English. Those students with some English knowledge are able
to easily leave behind those who do not understand the language by having a
greater exposure to content in English and a better grasp of it. The same happens
with conferences and congresses, which are mainly in English, and therefore those
who can understand the language reportedly have better opportunities of training
and academic growth.

Description of the wants

Participants were asked to rank the focal time that they want the ESP
course to devote to each of the four macro skills (see figure 2). Speaking is the skill
that participants would like to practice more frequently in class, whereas reading is
the least desired skill. Participants were also surveyed for the tasks for each macro
skill they want the course to emphasize. Writing emails to clients and writing
descriptions of procedures were chosen by 80% of the participants each in the
case of writing, followed by writing emails to experts and supervisors which was

chosen by 72% of the participants.
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Participants' desired frequency per macro skill

Speaking

Listening

Writing
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o
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Figure 2. Students’ ranking of how much emphasis they want each macro skill to
receive in the ESP course. This figure represents question A from part V of student
guestionnaire A.

Along with writing, listening is in the middle of the spectrum of desired
frequency focus according to participants. For this skill, the two tasks with the
highest percentages are listening to expert conferences (92%) and listening to
explanations given by experts on specific technical topics, chosen by 100% of the
participants. Even though reading was the macro skill that participants want to be
the least exposed to in class, there were four reading tasks that received high
percentages when participants were asked which reading tasks they would like to
carry out in class. Reading books about technical concepts was chosen by 96% of
the surveyees, reading scientific articles and reading manuals by 80%, and reading
emails from customers and experts by 72 %. It seems that despite the fact that

reading is not highly desirable for the participants, they recognize that the skill is
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key to perform integrally in the workplace, which conflicts with their needs and
wants for reading.

For the most wanted skill, speaking, the tasks with the highest percentages
are describing how a product works and describing technical procedures, which
received 24 counts each out of the 25 participants, representing 96%. Furthermore,
discussing procedures for the production of different products was upvoted by 21
students, meaning 84% of them. These results for speaking tasks showed an
alignment with the results of the skill itself since both areas projected the highest
percentages. Finally for the wants, the topics that most participants wanted to see
as part of the English course are project design, standards and norms,
thermodynamics, tools, machine parts and elements, aerospace, aeronautics,
automation, pipeline design, and new technologies.

Description of the lacks

Students indicated to have studied English at school; however, they
remarked that classes lacked practice or reinforcement of specific contents which
prevented them from acquiring a higher English level. Most students reported to
have improved their English level by playing video games and taking additional
English courses after high school. Most of them also expressed a self-perception
as intermediates (see Figure 3). Although a large percentage of students perceived
themselves as intermediates, they reported to struggle when performing tasks such
as explaining procedures and describing orally how a product works, discussing
different ways to carry out a process, asking questions to experts, writing
descriptions, explaining in a written form how a process works, and writing lab

reports and writing emails to experts and supervisors. Neil Anderson (personal
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communication, April 24, 2019) considers finding out the learners’ perceived level
of proficiency important for a window into their awareness, monitoring skills, and

degree of success as English learners.

Perceived English Level

Advanced
8.0% Beginner

28.0%

Intermediate

A o
'\.l—_[:l o]

Figure 3. Students’ perception of their English level. This figure represents
question 2 from Part |l of student s questionnaire A.

The following section presents the rationale, description, and results of the
diagnostic test as well as their implications.
Diagnostic Test

The purpose of this section is to present the rationale and results of the
diagnostic test in order to accurately identify the students’ strengths and especially
the weaknesses concerning their ESP needs and lacks in their particular academic
and/or job context. In the first place, it is necessary to start by defining what a
diagnostic test is. Harris and McCann (1994) explain that unlike other tests which
are “based on success, diagnostic tests are based on failure” (p. 29). Coombe,
Folse, and Hubley claim a similar view by stating that “a diagnostic test identifies

areas of weakness which need to be reinforced or taught in a given course” (2010),
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or as put by Brown (2004), “such tests [diagnostic tests] offer a checklist of
features for the administrator (often the teacher) to use in pinpointing difficulties”
(p- 47). These identified difficulties should mark the path for syllabus design since
“diagnostic tests should elicit information on what students need to work on in the

future” (Brown, 2004, p. 47).

Test Administration

The diagnostic test (See appendix G) was administered at the School of
Mechanical Engineering at UCR’s main campus on April 30th, 2019 by the two
researchers of this study. Due to students’ availability for taking the test, two
different sessions were scheduled on the same day at different times to have more
attendance. Eight students took the test at 8:00 a.m. and twelve other students at
9:00 a.m., and all of them completed the entire test during the session they
attended. The time allotted for the test was 70 minutes for the written part and
approximately 10 minutes for the individual oral test. The total attendance was 20
students out of the 25 who had been invited, and all students completed both the
written and oral parts of the diagnostic test. The order of the administration for
each section was reading and writing for the first block, listening for the second,
and speaking at the end. Reading and writing were placed first in the test since this
section required more concentration and thinking demand on the students’ part, so
we wanted to prevent wrong answers due to tiredness (Brown, 2004). Another
reason to place the reading and writing block before the listening section was so
that potential late arrivals did not interfere with the listening, and the speaking

section was left at the end for administration logistics purposes. For the oral
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section, each student was assessed by two administrators simultaneously while
also being recorded in order for a third rater to grade each of the students
afterwards. This ensured triangulation and provided transparency to the process

(Green, 2014).

Assessment Principles

Practicality. Brown (2004) defines practical tests as tests that have a
reasonable cost, take an adequate amount of time for their completion, involve
easy administration, and provide easy marking and grading (p. 19). Green (2014)
suggests viewing practicality in terms of efficiency: “the extent to which the
commitment to a system of assessment is justified by the benefits it brings” (p. 60).
These implications applied to both the written and oral sections of the diagnostic
test in this research, and therefore practicality was met. The reproduction and
photocopying of the test was not expensive, the time allocation was proper for the
all of the tasks to be completed at ease, administration procedures were correct
and simple, and the marking was effortless and efficient. The oral section of the
test was even more inexpensive than the written one since all the necessary
materials for the administration of this section were a set of student cards which
contained specific, student-friendly instructions and which was reused every time a
student was assessed as well as a set of cards for each of the two administrators.
Specific instructions were also provided to administrators for them to know when to
move on to a second oral task depending on students’ performance and
proficiency level; thus, all of this made the test administration a simple and

practical process. The creation of a carefully revised answer key provided
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efficiency to each rater in the process of marking the written section, while carefully

developed rubrics served the same purpose for the oral section.

Validity. As clearly defined by Gronlund (1998), validity is “the extent to
which inferences made from assessment results are appropriate, meaningful, and
useful in terms of the purpose of the assessment” (p. 226). Both Brown (2004) and
Green (2014) agree with the importance that the principle of validity brings to a
test, but the latter provides an in-depth definition of validity. He states that “validity
Is not thought of as a quality of assessments at all, but is a quality of the
interpretations that users make of assessment results: an assessment can only be
considered valid for a certain purpose” (p. 75).

Even though Brown (2004) claims that there is no definite measure of
validity, he argues that test validity can be supported by invoking different types of
evidence such as content-related, criterion-related, and construct-related evidence,
as well as consequential and face validity. Below, we will look at how different
types of evidence were present in the diagnostic test developed for the purpose of
this study.

Content validity was met because all of the tasks designed for the test
represented actual tasks that mechanical engineers have to carry out during the
major and mostly at work, which is where the highest demand of English is
present. As stated by Green (2014), “the material included in the assessment
should represent the full range of knowledge, skills or abilities that the assessment
is intended to cover” (p. 78). In other words, “[if the test] requires the test-taker to

perform the behavior that is being measured, it can claim. . . content validity”
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(Brown, 2004, p. 22). The tasks students had to perform in the test were created
based on the data collected through the needs analysis, specifically from the
students and stakeholders’ wants, needs, and lacks. Real samples of materials,
texts, and documents mechanical engineers use in English were also analyzed
prior to the diagnostic test construction as a way of reassuring that content validity
was met.

Validity of the results was also achieved through a grading system focused
only on the requirements of each of the tasks. To illustrate, in the writing task in
which the students were asked to write an email reply, they were only graded on
the requirements of the task like completion, use of vocabulary, and organization
among others, but they were not penalized for the specific choice of tool or the
recommendations they gave the customer who wrote the prompt email. A similar
focus of grading was used for the listening section, in which students were given
the points for each correct word in the cloze passage even if the word contained a
minor spelling mistake. This grading was done in this fashion since the aim of the
task was to understand and write the correct word.

Another type of evidence of validity that was met in the test is face validity.
In the words of Brown (2004), face validity “means that the students perceive the
test to be valid” (p. 27), and this feature was achieved through the encounter of
several characteristics in the test that create in the students a perspective of a well-
designed test. This was evidenced in the diagnostic test through the following: a)
the construction of tasks students are familiar with in engineering and that have the
expected format for that type of task, b) the logical and organized structure of the

test, c) appropriate timing that allowed students to complete the test within the
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allotted time, d) the clarity of instructions, and finally, e) the authenticity of the
tasks, which leads to another principle of language assessment. Green (2014)
explains that “if the steps that the assessee has to go through to obtain a high
score on the test closely match the process that language users go through when
carrying out tasks in real life, the assessment accurately represents relevant
features of the assessee’s knowledge, skills or abilities and so must be valid” (p.
75). In a similar view, Brown (2004) defines authenticity as a major principle of
language testing and suggests that claiming authenticity in a test means that tasks
are presumably to be carried out in real life. In the reading section of the diagnostic
test, students worked with a manual and an email which were provided by
mechanical engineers as real samples used at work, as well as an abstract of an
article used by mechanical engineering students in the major. The same happened
for the listening section where tasks involved listening to real, authentic content

spoken by experts in the field.

Reliability. The diagnostic test was consistent and dependable because the
principle of reliability was addressed through student-related reliability, rater
reliability, test administration reliability, and test reliability. The administration of the
test took place in a room with all the appropriate furniture, audio, lighting,
temperature, and low noise conditions. All the material used for the test was clear
due to quality photocopying, and there were two administrators at all times. Items
were carefully designed and revised before implementation to make sure that there
were objective scoring procedures and to eliminate potential issues related to

ambiguity, double-barreled questions, or any other confusions because of poor
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item construction or test formatting. The test’s reliability and administration
reliability conditions, along with the inclusion of familiar tasks, led to student-related
reliability by reducing anxiety, stress, or any other psychological factors that could
affect test scores (Brown, 2004). Finally, administrators and researchers of this
study also met rater reliability thanks to grading and scoring strategies that were
implemented. Clear criteria and rubrics were used for both productive skills, and an
answer key was the guide for checking receptive skills items. The tests were
marked by two different test administrators on different days in order to avoid
fatigue and biased scoring, and oral test recordings were listened to several times
by the two researchers before scoring them. The scores assigned to each student
by each administrator were compared and averaged as Brown (2004) and Green

(2014), among others, suggest.

Skills Addressed in Each Section

The diagnostic test designed for mechanical engineers at the University of
Costa Rica was divided into three major sections. The sections were distributed by
taking into consideration what students expressed to be their major needs; thus,
the first section contemplated reading and writing. In this case, the reading section
had students implement micro skills such as developing and using “a battery of
reading strategies such as scanning and skimming, detecting discourse markers. .
. and activating schemata for the interpretation of texts” (Brown, 2001, p. 307).
The reading activities were also structured so that they represented a significant
amount of challenge by having students “infer context that is not explicit by using

their background knowledge and infer links and connections between events,
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ideas, and deduce causes and effects” (Brown, 2001, p. 307). On the other hand,
in this first section the area of writing addressed micro skills which according to
Brown (2001), include the use of acceptable grammatical systems, expressing a
particular meaning in different grammatical forms, using cohesive devices in written
discourse, and appropriately accomplishing the communicative functions of written
texts according to form and purpose (p. 343).

The second section addressed the area of listening. This one encouraged
the implementation of micro skills which Brown (2001) names as retaining chunks
of language in short-term memory, processing speech at different rates of delivery,
recognizing that a particular meaning may be expressed in different grammatical
forms, and distinguishing between literal and implied meaning (p. 256). Finally, the
last section of the test consisted of speaking, which mainly had them “accomplish
appropriately communicative functions according to situations, participants and
goals” (Brown, 2001, p. 272). This came along with the Common European
Framework (CERF) parameters for spoken production, which contemplate
expressing complex ideas at ease by including a variety of structures, easily
switching from one tense to another, using precise vocabulary in explanations that
are detailed and clear, and of course applying the appropriate pronunciation and
intonation patterns in fluent speech (CEFR, n.d.). Brown (2001) also points out
micro skills that were paid attention to when students were performing, including
the production of “English stress patterns”, using “an adequate number of lexical
units to accomplish pragmatic purposes”, “monitoring oral production”, using
“‘grammatical word classes (nouns, verbs, etc.), systems (e.g., tense, agreement,

pluralization), appropriate word order, patterns [and] rules”, “expressing a particular
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meaning in different grammatical forms”, and “using cohesive devices in spoken
discourse” (p. 272). All of what has been pointed out in this section will be

elaborated in more detail in the following section of this paper.

Macro and Micro Skills Selected

After carrying out the first part of the needs analysis in which participants
and stakeholders provided us with their valuable input related to the needs of a
course for mechanical engineers, the foundations and rationale for the design of a
diagnostic test started to be shaped in the light of these results. To briefly refer to
this and visualize the skills addressed in each section of the test in a top-down
perspective, it is relevant to mention that both parts, stakeholders and participants,
indicated that the course needs to include the four macro skills but with a greater
focus on reading, followed by writing, listening, and speaking. Thus, this is the
exact way the test was designed by assigning a heavier weight of points to reading
and then to the other skills mentioned accordingly. Moving on from the needs to
the wants, speaking was highly expected to be worked on as part of the wants of
the participants, including the fact that knowing about their oral production was key
to evaluate their current performance in this area and obtain a clearer picture of

where students are in general terms.

Writing. According to Coombe, Folse, and Hubley, “assessing writing skills
is important because good writing ability is highly sought by higher education
institutions and employers” (2007, p. 70). Both stakeholders and students selected
writing as the second most important skill for students and workers in the

mechanical engineering field, which matches the authors’ position about the role of
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writing. As a result, two different writing tasks were included in the diagnostic test.
The first one consisted of a base prompt task, which is a task where students have
to respond to a stimulus based on a direct and simple prompt (Coombe, Folse, &
Hubley, 2007). The task included a set of pictures of specific tools and students
needed to choose one to describe it including at least the three requested
elements. The aim of the task was to determine students’ ability to write a
description and to identify their knowledge about technical vocabulary.

The second writing task was a text-based prompt, which is a task where
students are presented with a text to which they have to respond to in their writing
(Coombe, Folse, & Hubley, 2007, p. 71). In that sense, Coombe, Folse, and
Hubley (2007) pinpoint that

reading is widely regarded as an interactive skill in which the

background knowledge or schemata that the reader brings to the task

is constantly interwoven with the new material. There are many

processes involved in reading, but also important are the products or

results of reading. (p. 45)

When a text is read, there is an interconnection of many factors that lead to
the understanding of the material, but as the authors mention, the results or
output when reading occurs are highly important as well. Coombe, Folse,
and Hubley (2007) point out that English as a Second Language (ESL) and
English as Foreign Language (EFL) literature generally bring up two types of
writing known as free writing and guided writing. These authors explain that

free writing requires students to read a prompt that poses a situation

and write a planned response based on a combination of background



knowledge and knowledge learned from the course. Guided writing, in

contrast, requires students to manipulate content that is provided in

the prompt, usually in the form of a chart or diagram. (p. 76)
Thus, in the diagnostic test there is a task that combines reading and writing
to diagnose the students’ ability to understand and respond to emails, in
which they had to read the email and reply with their opinion for the assembly
of a project and the quote of components. In that regard, reading served as
the input for writing in a way that students needed to understand the
message to come up with an appropriate response; therefore, reflecting what
the theory about free writing states. There are also sub-skills of writing
involved in the task. The instructions asked the students to state the
requirements, provide the response to the question, properly conclude the
response, and use an appropriate salutation and closing. Thus, as students
replied to the email, they were expected to use an appropriate voice as the
audience was a client, so the selection of grammar was expected to be a
more formal one. Celce-Murcia (2001) states that writing assignments
“should be carefully constructed to assure their success and contribution to
promoting the goals of the course” and provides six guidelines for the
preparation of successful writing assignments. One of these guidelines is that
“a writing assignment should be presented with its context clearly defined”,
and the third guideline claims that “the language of the prompt or task and
instructions it is embedded in should be unambiguous, comprehensible, and
transparent” (p. 226). Both are principles that describe the written tasks

designed for the diagnostic test.
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Reading. Students were expected to be able skim to get the gist or
main idea of the email, scan for specific details to reinforce their
understanding of each of the components mentioned and what their expected
functions were, as well as establish relationships between ideas. All of the
skills mentioned above derive from Coombe, Folse, and Hubley’s (2007),
categorization of major reading skills (p. 45). Another important aspect when
assessing reading is text selection. Coombe, Folse, and Hubley (2007) state
that “the best way to develop good reading assessment is to constantly
watch for appropriate material” (p. 50), and this includes using authentic
texts. Selecting authentic materials will help assess students on the
understanding of real life texts.

The text selected for the second reading task was chosen based on
the needs of the population, which were to be able to read and understand
scientific articles about mechanical engineering, and a crucial aspect of this
is to comprehend the abstract. This reading task included an authentic
abstract from a mechanical engineering article for students to read and
provide a response to different questions based on the information stated in
the abstract. This abstract was chosen considering “that the conceptual level
of the carrier content must be neither trivial nor distractingly high and there
must be both value and interest to it” (p. 99) as suggested by Dudley-Evans
and St John (1998). The questions of the tasks combined two formats, which
are multiple-choice and short answer. The three multiple-choice questions
were included since a multiple-choice question “is well-suited for testing the

ability to distinguish between main ideas and supporting details” (Coombe,



Folse, & Hubley, 2007, p. 54), as well as their ability to comprehend above
the sentence level (Coombe, Folse, & Hubley, 2007). The short answer
question demanded students “to read receptively or intensively, a form of
careful reading aimed at discovering exactly what the author seeks to
convey” (Cohen, 1994, p. 218), which helped to recognize the students’
ability to scan information and “to check their grasp of main ideas” (Coombe,
Folse, & Hubley, 2007, p. 58). This task also involved reading for meaning
which “involves the activation of networks of real-world and rhetorical
information for the purpose of interpreting texts” (Cohen, 1994, p. 213).

The last reading tasks consisted of a matching exercise where
students needed to read the information provided in each column and match
it correspondingly. This kind of task fits into the category of sequence tasks
which according to Coombe, Folse, and Hubley (2007) are a way to “check
students understanding of the organization of a text. . . because they focus
on seeing how the parts of a text fit together” (p. 60). In addition, this reading
task assesses the students’ sub-skills stated by Coombe, Folse and Hubley
which are to scan for specific details and to establish overall organization of a
passage. The content of this task was chosen based on one of the principles
for assessing reading comprehension proposed by Cohen (1994): “choose a
text with a familiar topic, that is interesting, has an unambiguous intent, and
is of an appropriate length” (p. 250). Brown (1998) proposes several
purposes for assessing reading, among which he mentions “to assess
reading comprehension and critical thinking abilities, to help students read

material above their level, and to practice reading by figuring out a text’s
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organization” (p. 255). However, there are other three purposes that Brown
(1998) mentions which are related to tasks that like the ones designed for
this diagnostic test, combine reading and vocabulary: “to assess students’
comprehension of written descriptions, to assess students’ vocabulary
development and comprehension, and to read with a specific purpose while
inferring words from definitions and context” (p. 255).

Listening. Listening was selected as one of the least needed skills for
mechanical engineers, yet listening is a critical skill when it comes to the right
development of oral communication skills. Coombe, Folse, and Hubley
(2007) state that “the listening process is internal and not subject to direct
study and observation. To learn to speak, students must first learn to
understand the spoken language” (p. 90). Thus, two listening tasks were
included in the diagnostic test to assess the students’ ability to understand
technical spoken language from different contexts and to assess different
micro skKills. The first tasks included two listening cloze activities, in which
“students listen to a passage while referring to a written transcript of the text
in which several words have been deleted. Students are asked to fill in the
blanks while listening” (Coombe, Folse, & Hubley, 2007, p. 99). Most of the
deleted words for these tasks were technical terms since the aim was to
measure to what extent students recognized mechanical engineering
vocabulary. This type of task named dictation as a communicative task, “can
serve as a measure of auditory comprehension if it is given at a fast enough
pace so that it is not simply a spelling test” (Cohen, 1994, p. 259). The

second listening consisted of two multiple choice activities where students



needed to listen to a recording of a video explaining the constraints and
functioning of a machine. This listening text was chosen because “research
has indicated that we can expect better performance on aural
comprehension of more orally oriented texts” (Cohen, 1994, p. 259). Cohen
(1994) proposes this type of task named lecture task, in which “the
respondents hear a lecture, with all the false starts, filled pauses, and other
features that make it different from oral recitation of a written text” (p. 259).
Dudley-Evans and St John (1998) also support this type of task for listening
in a way that supports our choice of task by stating that
the ability to follow monologue, specifically a lecture, is particularly
important in EAP situations and has received a great deal of attention
in both research and teaching materials. In EOP situations, doctors
and other professional people attend conferences and listen to
presentations; technicians have to listen to and understand
instructions; business people and other professionals listen to policy
presentations. (p. 102)
Moreover, Coombe, Folse, and Hubley mention that a multiple-choice task
“can be used to assess listening content” (2007, p. 99), including the
understanding of main ideas, technical definitions and description of
processes. Other micro skills related to listening which are necessary for
effective comprehension of monologue are listed by Dudley-Evans and St.
John (1998). These skills refer to the “ability to identify the purpose of the

monologue, identify the topic of the lecture, recognize key lexical items
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related to the topic, and deduce meanings of words from context” (p.102),
hence the features of the listening tasks created for the diagnostic test.
Speaking. Speaking is the most sought-after skill for people learning a
new language. Even when most of the students and stakeholders
categorized speaking as the least needed skill for mechanical engineers,
they selected it as the most wanted one. Coombe, Folse, and Hubley, (2007)
point out that “when testing this skill, we want to simulate real-life situations”
(p- 112). For our population, this meant finding speaking tasks that
mechanical engineers will carry out. In the diagnostic test two speaking tasks
were included which consisted of prepared monologues. In a prepared
monologue “the teacher provides students with a written topic card. Students
have one minute to make notes and then present their remarks on the topic”
(Coombe, Folse, & Hubley, 2007, p. 121). For this specific task, students
were prompted with a written mechanical engineering situation and context,
and they needed to provide an oral response based on the given information.
The tasks were designed to assess speaking micro-skills such as accuracy,
use of technical vocabulary, fluency, and content. The difference between
the two tasks lay in their level of complexity. For the first one, students were
expected to introduce themselves and describe a product. Thus, they only
needed general background knowledge about mechanical engineering. On
the other hand, for the second task, students were prompted to provide a
solution for a specific issue; thus, they needed to be familiarized with the
expressions and technical terms related to the problem in order to provide an

answer. Both speaking tasks, however, aimed at authentic communication
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and language use, often called performance activities as proposed by Brown
(1998), which should meet four conditions: “the students should be asked to
do something with the language, in the process they should be performing
some sort of meaningful task, the tasks should be as authentic as possible,
and the tasks must typically be rated and scored by qualified judges” (p.
313). These types of tasks were created and chosen for two reasons. First,
because they “allow teachers to assess the students in contexts that simulate
authentic language use. . . and promote positive washback” (Brown, 1998, p.
314); and second because “they force respondents to be creative in the use
of responses that are socioculturally and sociolinguistically appropriate in
order to carry out a specified task” (Cohen, 1994, p. 272). Finally in relation
to speaking, a warm up section was included prior to the oral tasks because
‘regardless of the speaking abilities being assessed, allowing time for a
genuine warm-up exercise will probably enhance results” (Cohen, 1994, p.
276).
Number of Items Used

In order to ensure the reliability of the results of the test, each of the macro
skills contemplated the completion of more than just one task. Thus, each of them
presented the participants with two or more items because having had only one
would not have allowed to properly measure the students’ proficiency level. In
addition to this, each of the tasks displayed a degree of challenge that was
superior to the previous one. Therefore, the number of items were distributed as

follows:
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o Reading: this macroskill was assessed through two different tasks, adding
up to a total score of 15 points. For the second task created to assess
writing, students were expected to read and properly understand a text to
produce a written response, thus creating a strong connection between the
two macro skills.

e Writing: two different tasks were designed to assess writing, representing 37
points from the test.

e Listening: this macro skill was assessed through two different tasks that
together represent 28 points of the test.

e Speaking: students were expected to complete two tasks, which added up
to a total of 25 points of the test.

Tasks Design

The tasks for the test were designed in a way that proficiency levels were
represented by an integrative scale for a better organization and analysis of the
data gathered through the diagnostic test. The Common European Framework of
Reference (CEFR) was used for the test and syllabus design, and the reasons for
selecting this framework are presented as follows: the use of performance-based
statements, the detailed description of proficiency levels, the guidance offered for
syllabus design, and the input provided for the creation of rubrics.

This framework offers raters the criteria for the design of holistic scales that
reflect “a consensus view of the characteristics of different levels of language
ability” (Green, 2014, p. 154). Furthermore, the Council of Europe explains that the
CEFR is a transparent, coherent, and comprehensive reference instrument used in

Europe and many other countries and languages, and that it is the result of 20
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years of investigation. It was “designed to provide a transparent, coherent and
comprehensive basis for the elaboration of language syllabuses and curriculum
guidelines, the design of teaching and learning materials, and the assessment of
foreign language proficiency” (Common European Framework of Reference for
Languages, n.d.). Thus, for in-service and novice teachers, this framework serves
as a useful starting point for the evaluation of students’ weaknesses for course
design purposes.

Several other authoritative sources rely on the CEFR for assessment and
curricula development. Cambridge English assessment values the benefits this
framework provides to teachers, learners and employers in describing language
ability on a six-point scale by stating that

this makes it easy for anyone involved in language teaching and

testing, such as teachers or learners, to see the level of different

gualifications. It also means that employers and educational institutions

can easily compare qualifications to other exams in their country.

(Cambridge English Assessment, 2019.)

A similar position is held by English Testing Services (ETS) and its global
subsidiary on the international and professional mobility of the CEFR, since their
view on this framework represents a reference system that is designed to establish
co-relations between various tests and ability levels. TOEIC and TOEFL, two well-
known tests administered by ETS worldwide, are based on the CEFR which
“‘means that test takers, teachers, and people making decisions based on the
results of these tests (universities, employers etc.) can use the CEFR to compare

the performance of a test taker against any test in any language” (ETS, 2012).
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Cambridge University Press goes beyond the limits of the usefulness of
CEFR for school directors, syllabus designers, teachers, teacher trainers and
proficient learners. In its Introductory Guide to the Common European Framework
of Reference (CEFR) for English Language Teachers (2013), Cambridge explains
that the significance of CEFR in language learning and teaching is due to the fact
that it goes beyond merely describing learner levels.
It has underpinned a particular approach to language learning as the
one most commonly recommended or expected in language teaching
today. This approach is based on the notion of communicative
proficiency — the increasing ability to communicate and operate
effectively in the target language. The descriptions of levels are skills-
based and take the form of Can-Do statements. (2013)
These Can-Do statements become highly useful when designing a task-
based syllabus because they offer detailed performance statements that
clearly illustrate the degree to which students should be able to complete a
task depending on their language proficiency. This same guide exemplifies
different practical uses of the CEFR: syllabus development, exam/test
creation, exam marking, language learning needs evaluation, course
design, and learning materials development among others. Green (2014)
claims that the best methods for rating scale development are said to take
advantage of the strengths of a range of intuitive, quantitative and
qualitative approaches, and that “the CEFR brings together all three” (p.

155).
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There are abundant reasons why the CEFR provides support in the
description of objectives, content and methods in second and/or foreign language
education. As novice teachers, this is part of the researchers’ rationale behind the
selection and development of the tasks in the diagnostic test of this study.
Rubrics Used for Assessing Speaking and Writing

The rubrics that were chosen in order to assess speaking and writing were
analytic due to the significant amount of advantages they could bring, in this
particular case, to the diagnostic assessment of the participants. Even though
analytic rubrics can take longer to be created and used, they highly contribute to a
better identification of strengths and weaknesses in the students. O’Malley and
Valdez Pierce (1996) mention that these rubrics “are most effective for
communicating diagnostic information, such as students’ strengths and needs” (p.
66). In addition to this, the choice was also made based on Davis (2015), who
points out that “analytic rubrics provide separate scores for various aspects of
performance, and in this sense provide more detailed information regarding the
test taker’s abilities” (p. 241). The same authors point out that these rubrics
facilitate the job of raters when test takers show important differences in their
strengths and weaknesses.

In regard to the foundations to put these rubrics together, the Common
European Framework served as the agent that defined the descriptors of the rating
scales. This framework “has developed a description of the process of mastering
an unknown language by type of competence and sub-competence, using

descriptors for each competence or sub-competence” (Council of Europe, n.d.).
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Having mentioned that, the rubric designed for the speaking tasks (see
appendix J) reflects the three different types of users ranging from basic (Al and
A2), to independent (B1 and B2) and finally to proficient (C1), according to CEFR.
However, for the purpose of this project, the scale created ranges from 1 being the
lowest score to 5 being the highest, reflecting here the Al to C1 levels mentioned
before. Another referent for the creation of this rubric is the self-assessment grid in
the section of spoken production, which according to the Council of Europe, is a
tool that orients learners and teachers “to profile their main language skills, and
decide at which level they might look at a checklist of more detailed descriptors”
(n.d.). The reason why only five out of the six proficiency levels were included is
because most of the participants indicated to have a beginner and intermediate
level, so this needed to be confirmed through the descriptors starting from Al (1)
and finishing in C1 (5) to be able to see if some outliers could perform better than
they indicated. This rubric designed for spoken production also contemplated
frequency in each of the criteria in order to avoid overlapping across components,
and finally, they assessed participants in terms of grammar, vocabulary, content,
pronunciation and intonation, and fluency.

Furthermore, two more analytic rubrics were developed to assess the
written production of the participants. For these ones, the proficiency categories
contemplated the broad groups in which users of a language are distributed
according to CEFR, which are basic, independent, and proficient. Thus, the first
rubric for written production ranged from 1 being the lowest score to 3 being the
highest one, whereas the second rubric assigned three ranges to the task so that

students could obtain 1, 3 or 5 points for the five different descriptors included. It is
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important to point out that two different rubrics were created because of the level of
challenge of each of the writing tasks. In addition, each of the descriptors in the
rubrics shows a clear degree of change to match what students are able to achieve
based on the previous proficiency levels and avoid overlapping across them. The
first rubric for written production assessed learners on task completion, vocabulary,
grammar and mechanics (see appendix K), and the second one assessed them on
task completion, vocabulary, grammar, mechanics, and organization (see appendix
L).
Types of Parameters Used for Assessing Reading and Listening
The foundations for assessing reading and listening in this diagnostic test
were also supported by CEFR parameters. This framework guided the choice and
design of the tasks as it provides its audiences with very specific performance
samples that reflect the different proficiency levels mentioned in the previous
section. The Council of Europe says that “reading and listening are very active
processes”, and both imply “internal processes of verbal comprehension” (CEFR
lllustrative Tasks: Reading and Listening, n.d., p. 3). Thus, in order to design and
choose the most appropriate tasks for the diagnostic test, the researchers of this
study carefully selected the ones that would allow students to perform these
internal processes in the most suitable way. Having mentioned that, the following
sections will provide details on the rationale and foundations for the design of

reading and listening tasks.

First, the reading section exposed students to three different tasks: a)

reading an email from a client to demonstrate understanding it and respond to it



42

appropriately, b) reading the abstract taken from a scientific article and then
answering questions related to it in a multiple choice exercise along with an
additional open-ended question to state the main idea, and c) completing a
matching exercise about a series of problems some equipment experienced and
the corresponding solutions. Each of the tasks valid for the purpose of the
diagnostic test based on Brown’s (2004) principles challenged students to move
strategically through some of the parameters by CEFR that could test them at
different proficiency levels. Firstly, the activity in which they had to read and
comprehend an email to formulate a written response was tailored to match the
descriptor from the Reading for Orientation illustrative scale by the CEFR, that
says that an independent reader “can scan longer texts in order to locate desired
information, and gather information from different parts of a text, or from different
texts in order to fulfill a specific task” (Council of Europe, 2001, p. 70). This was
the first step to test students’ capacity to complete a task, in this case an
everyday task in their field. In order to respond to the email, they had to gather
and comprehend information from different parts of the email and scan it to get
specific details that would allow them to write an appropriate reply. Second, they
were challenged to test to what extent they were able to understand complex
texts. The CEFR descriptor for a proficient user of the language in the Overall
Reading Comprehension illustrative scale, states that the individual “can
understand and interpret critically virtually all forms of the written language
including abstract, structurally complex, or highly colloquial literary or non-literary
writings” (Council of Europe, 2001, p. 69). This descriptor set the second

parameter to assess another high frequency reading task for mechanical
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engineers, which is reading scientific articles. Not only did they have to answer
three multiple-choice questions, but also at the end, they were expected to state
the main idea of the abstract by using their own words, which elevated the level of
challenge of the task. Finally, after taking students to the highest peak of
challenge, they encountered a final reading task in which they were expected to
match equipment problems with the corresponding troubleshooting steps, which
contemplates a very important component of reading manuals in their field. The
CEFR in its Reading Instructions illustrative scale states that an independent user
of the language “can understand lengthy, complex instructions in his field,
including details on conditions and warnings, provided he/she can reread difficult

sections” (Council of Europe, 2001, p. 71).

The assessment of listening, the other receptive yet active skill, also
happened based on specific CEFR parameters. In this regard, students
encountered two different tasks. First, they had to listen to an audio about how a
refrigerator works and fill out the blanks with words that were missing; then, they
had to listen to an excerpt from a talk about perpetual motion machines and get
specific details and make inferences to answer multiple-choice questions. The
descriptor used as the foundation for the first task was taken from CEFR’s Overall
Listening Comprehension illustrative scale. This one says that a person at an
independent level (B1) “can understand straightforward factual information about
common every day or job related topics, identifying both general messages and
specific details, provided speech is clearly articulated in a generally familiar

accent” (Council of Europe, 2001, p. 66). As explained in the previous descriptor,
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the listeners were presented with a task that expected them to understand
specific details in a message that contained vocabulary items from a topic related
to their field of study. Here, they were also presented with an audio whose
speech was clearly articulated. On the other hand, the second task intended to
move them to a next level of challenge. To shortly mention it again, the students
had to listen and then answer multiple-choice questions. The CEFR states as one
of its comprehension descriptors in the Overall Listening Comprehension scale
that a listener at the second category of the independent level (B2) “can
understand the main ideas of propositionally and linguistically complex speech on
both concrete and abstract topics delivered in a standard dialect, including
technical discussions in his/her field of specialization” (Council of Europe, 2001,
p. 66). Having pointed that out, the second task had them understand more
complex speech and answer more elaborate questions that required them to infer

information based on the listening text.

Results and General Implications

Results were analyzed on an individual basis through the elaboration of
detailed individual profiles and a summary of the diagnostic test results (See
appendix M) where strengths, weaknesses, and the proficiency level are
condensed. The only exception to task completion was one student who left one of
the writing tasks blank. The rest of the students completed all the tasks of the test.
We will discuss the results for each of the macro skills later on. However, to start
with, it is necessary to indicate how students performed in general terms after

taking the diagnostic test. As can be seen in figure 4, only 15% of the students
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reached a grade between 86 and 96 which is the highest range, whereas the
lowest grade range went from 66 to 76, which corresponds to 35% of the
participants. There was also a significant number of students who obtained a low
grade ranging between 56 and 65 representing 30% of the participant population.

The details of the overall performance are displayed in Figure 4.

Overall Grade Distribution

W56% - 65%
W66% - 75%

76% - 85%
WB6% - 95%

Figure 4. Overall grades obtained in the diagnostic test for mechanical engineers

The results shown above will now be explained more in detail through the
analysis of the participants’ performance in each macro skill. In the case of the first
reading task, which dealt with an abstract, only one student was able to answer all
items correctly, and only one answered all questions incorrectly, placing 90% of the
students in scores between 0 and 7, from which 70% scored between 4 and 6. This
implies that even though most students were able to complete the task to a basic
level of proficiency, there is still a lack in their reading ability that needs to be
addressed in the course so that in the future they are able to complete similar tasks

more at ease.



46

Furthermore, for the second task about manuals, only 20% of the students
scored all points, and the lowest score was 3 out of 8, achieved by 15% of the
students. These results give us 67.5 % of students in middle ranges or scores,
falling into the independent user category for reading since they were able to read
and understand texts that consist mainly of job related language and find specific
and predictable information, as described by the CEFR.

Writing seems to be a stronger skill for the students tested. The lowest
score for task 1 was 7 out of 12 and for task 2 the lowest score was 11 out of 25,
and in both tasks 20% of the students obtained all of the possible points for the
task. CEFR explains that independent users can write simple connected text on
topics which are familiar and can produce clear detailed texts to explain a
viewpoint giving reasons in support of or against a particular point of view. These
can-do statements describe what 90% of the students were able to do for task 1
and task 2 in the writing section. In relation to language use, a common mistake
that was observed in both writing tasks is the misuse of passive voice, mostly when
needed in simple present or simple past. More than half of the students attempted
to write utterances containing passive voice but failed at structuring the sentences
by omitting the verb to be, using the wrong participle, or by using the verb in
infinitive form. The correct use of infinitives of purpose is another lack in terms of
language that was identified in the writing section of the diagnostic test.

In the case of listening, the scenario is not very different since 80% of the
students scored between 73 and 100 for the first task whereas for the second task
85% of the students scored between 50 and 80. This last percentage was the

highest score for the second task. These results show that mechanical engineering
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students in this study can understand phrases and high frequency vocabulary
related to mechanical engineering as well as catching the main point of clear
standard speech, which are abilities that according to CEFR describe independent
users of the language. However, both the mistakes in the diagnostic test and the
previously mentioned percentages also show that some students were unable to
infer from the listening text as well as identify paraphrased ideas in the items about
the listening texts. Therefore, this implies the course needs to include similar tasks
so that all students reinforce these sub-skills.

Some examples of the most common mistakes found in both the writing and
listening sections refer to spelling. In the case of writing, in some cases students
used technical vocabulary correctly in the context but with wrong spelling issues of
all sorts. In the case of listening, most students made spelling mistakes for
technical vocabulary despite catching the right words in the listening task, while
other students were completely unable to understand some of the words they
needed to write in the blanks.

Finally, for speaking, the results show that most of the students who took
the test are basic users of the language. The maximum number of points for each
speaking task was 25 according to the rubric, and the descriptors set a minimum of
20 points for the performance to be considered acceptable. For task 1 only one
student obtained less than ten points whereas 16 students scored between 11 and
19 points. Only 3 students scored between 20 and 25 points for task 1. For task 2
the same 3 students scored again between 20 and 25 points whereas 4 students
obtained less than ten points. The majority of students, 13 of them, scored

between 11 and 19 points for task 2.
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Independent users can connect phrases in a simple way in order to describe
and briefly give reasons and explanations for opinions and plans as well as present
clear, detailed descriptions on subjects related to their field and explain a viewpoint
for different perspectives. The majority of the students could not perform those
functions and apply those skills at ease on the diagnostic test, placing them as
basic users overall. Even though all students completed the oral tasks, there was
an evidenced lack of details and supporting ideas, as well as the presence of
limited explanations and isolated ideas in some cases. In terms of language, the
most common mistakes found in the speaking tasks are related to the incorrect use
of the passive voice, gerunds and infinitives, simple present tense, and modals.
The correct pronunciation of technical words is another area that needs emphasis
during the course, as well as the incorporation of more complex technical
vocabulary. Furthermore, fluency did not seem to be a problem. All the details on
how students performed in each of the major areas of the language can be

visualized in figure 5, which displays the overall grades obtained per macro skill.
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Grades Obtained per Macro Skill in Diagnostic
Test

Speaking Reading Listening Writing

™ Average Grade per Macro Skill

Figure 5. Average grade distribution per macro skill obtained after the application
of the diagnostic test for mechanical engineers
Course Design Implications

The diagnostic test administration process complied with the assessment
principles of validity and reliability based on the guidelines Brown (2004) and
Coombe, Folse and Hubley (2007) provided, allowing us to collect the necessary
information to design the course. The results obtained from the test show that the
areas that should be more relevant in the design of the syllabus are reading and
writing so that students are able to improve based on their needs, wants and lacks.
On the other hand, listening and speaking are not as relevant for mechanical
engineering students according to the students in this study. However, these
macro skills should also be included in the syllabus for reinforcement because the
field of work for this population requires it, and because the participants requested

the speaking skill for the course as one of their wants. Taking into consideration
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learner wants and recommendations is also crucial as Hutchinson and Waters

(2000) pointed out.

Chapter II: Syllabus

Course Logo

The elements contained in this logo are chosen as an analogy of the
language learning process as well as the purpose of the course. The first element
which is the box, represents the brain; the gears, which are an elemental part of
mechanical engineering, represent the language and ideas that will emerge and
make a “machine” work to produce larger pieces or processes throughout the

course.

Course Name: The Gearbox: Engineering your English

Course Description

This is an ESP course for mechanical engineering students at UCR,

intended for basic and independent users according to the parameters of the
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CEFR. The course will be taught by two language instructors, once a week on
Mondays from 5:00 p.m. to 7:50 p.m. at UCR and will last fourteen weeks with a
total of 42 hours. All four macro skills will be addressed through exposure to real-
life tasks, strategies for micro skill development, and authentic materials, which
have been carefully designed and chosen so that students are able to achieve the
course goals and objectives. In this course students will be able to demonstrate
comprehension of technical engineering texts, write specific documents related to
the field, and orally exchange technical information with others. The syllabus has
been organized in a way that each unit focuses on one macro skill, and each unit
allows students to carry out tasks and apply strategies for target situations. The
details of the syllabus for the mechanical engineering course are developed in the
following sections, and a student version was also created so that participants
keep it as part of the official documents of the course they will take (See appendix
N).
Statement of Goals and Objectives

The goals and objectives for the course “The Gearbox: Engineering your
English” were developed based on the participants’ needs, lacks, and wants. They
were divided into three units addressing a particular macro skill and following a
scaffolded sequence to facilitate students’ learning. They were developed as

follows:
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Unit 1. Expanding your Knowledge

Goal: By the end of the unit, students will be able to successfully demonstrate
comprehension of mechanical engineering texts containing technical

vocabulary by implementing appropriate reading strategies.

General objectives:

By the end of the lesson, students will be able to:

1. Accurately define general mechanical engineering vocabulary by guessing
meaning from the context of written texts about general mechanical
engineering topics.

2. Successfully identify the main ideas and details in sample texts about new
technologies by using skimming and scanning strategies.

3. Correctly recognize the purpose of formal work email samples by

summarizing and restating the purpose of the emails.

Unit 2. Engineering Production

Goal: By the end of the unit, students will be able to write emails, descriptions of
procedures and processes, as well as lab reports by incorporating technical and
formal lexical items and grammar structures properly for each of the written

pieces.
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General objectives:

By the end of the lesson, students will be able to:

1. Properly write inquiry emails to experts in mechanical engineering by
following the format of sample emails provided.

2. Coherently write the description of mechanical procedures in the workplace
by clearly listing the steps required for the procedure to be completed.

3. Accurately construct a one-page lab report introduction by including the

what and the why of a study or an experiment for informative purposes.

Unit 3. Exchanging Ideas

Goal: By the end of the unit, students will be able to appropriately exchange ideas
about project design with experts, colleagues, and superiors by actively

listening to, asking questions, and reporting information orally.

General objectives:

By the end of the lesson, students will be able to:

1. Successfully demonstrate understanding of information presented orally by
experts by asking questions and providing appropriate responses.

2. Appropriately discuss technical processes with English-speaking colleagues
by sharing their point of view and exchanging ideas in order to find the most

suitable solution.
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3. Accurately explain a future project design to clients, superiors and
colleagues by organizing the ideas, and including details and the necessary

technical vocabulary.

Methodology

Approach: Task-Based Approach

The syllabus has been designed within the reach of the Task-Based
Approach. Shehadeh (2012) defines Task Based Language Teaching (TBLT) “as
an educational framework and an approach for the theory and practice of
second/foreign language learning and teaching, and a teaching methodology in
which classroom tasks constitute the main focus of instruction” (p. 156). In other
words, it refers to “an approach based on the use of tasks as the core unit of
planning and instruction in language teaching” (Richards & Rodgers, 2001, p. 223).
The framework of this approach consists of pre-tasks, the main task in which there
is a planning phase and a report phase, the post task, and the language focus
formed by the analysis and practice stages; as explained by Willis (n.d.). The
rationale behind the choice of this approach lies in the fact that there are favorable
conditions for learning to occur when students are engaged with tasks since “task
work provides a better context for the activation of learning processes than form
focused activities” (Richards & Rodgers, 2001, p. 223).

The theory of language and learning behind this approach offers several
reasons why TBLT is a valid choice for the design of the ESP course for

mechanical engineers. The theory of language assumes that language is the
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primary means of making meaning, and making meaning is key for our prospect
students to be able to transfer the class content into the workplace. It also
assumes that lexical units are central in language use and learning. As explained
by Richards and Rodgers (2001), “vocabulary is here used to include the
consideration of lexical phrases, sentences stems, prefabricated routines, and
collocations, and not only words” (p. 227). Satisfactory English performance in the
field of mechanical engineering involves a very frequent use of technical lexical
units which will be incorporated in the syllabus and integrated in the different
tasks.

It is well-known that TBLT shares the same assumptions for the theory of
language that underlie Communicative Language Teaching, but Richards and
Rodgers (2001) mention some additional principles that are crucial in TBLT and
which also serve as determining rationale behind the choice of this approach for
our syllabus design. One of the principles proposed by these authors is that tasks
provide both the input and output processing necessary for language acquisition,
and they believe these are key processes for language learning considering that
“tasks are believed to foster processes of negotiation, modification, rephrasing and
experimentation that are at the heart of second language learning” (Richards &
Rodgers, 2001, p. 228). The tasks designed for the syllabus were meant to involve
those processes in order to aim at high order thinking which is highly necessary at
work for the target population of the course.

The second principle is that task activity and achievement are motivational,
which Richards and Rodgers (2001) justify by claiming that tasks are also said to

improve learner motivation and, therefore, promote learning
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because they require the learners to use authentic language, they have
well-defined dimensions and closure, they are varied in format and
operation, they typically include physical activity, they involve partnership
and collaboration, they may call on the learners’ past experience, and they
tolerate and promote a variety of communication styles. (p. 229)
This syllabus is designed and tailored for an ESP population; therefore, it demands
the use of authentic language in order to resemble real-life contexts and scenarios
as well as varied and collaborative tasks due to the nature of the job of mechanical
engineers and the use they make of the language at work. The third principle for
TBLT claimed by Richards and Rodgers (2001) strongly fits our syllabus: learning
difficulties can be negotiated and fine-tuned for particular pedagogical purposes.
Richards and Rodgers (2001) suggest “that tasks can be designed along a cline
difficulty so that learners can work on tasks that enable them to develop both
fluency and awareness of language form” (p. 229). This allows us to adjust the
difficulty of tasks in order to alternate fluency and accuracy activities according to

students’ needs, progress, and performance along the course.

Classroom Dynamics

When teaching a class, there is more than developing the appropriate
language, knowledge, and competencies, and that is where fostering the right
classroom dynamics comes into play. Classroom dynamics refers to “the ways the
people within a class interact with each other. It's how they talk and how they act;
it's how they show their feelings and opinions; it's how they behave as a group”

(Oxford University Press, 2016). Thus, the way all members of a classroom
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community interact will highly influence the flow and success of a lesson, and in
our case, of a course.

This course for mechanical engineers will be taught by two student-
teachers, whose roles will be clearly distributed in each class in order to
successfully teach the lessons planned for the practicum. This will also go hand in
hand with the generation of an appropriate learning atmosphere. During each
lesson, the instructors will be alternating roles so that one of them can lead the
class and the other one can act as an assistant. When it comes to being the leader
student-teacher, the routine will include arranging the space for the class and
asking the other teacher for help if necessary. Then, when class starts, the leading
teacher will welcome students, check attendance, explain the objectives of the
lesson, and of course, conduct the class by giving instructions for the tasks,
monitoring, answering students’ questions, wrapping up the class, and giving
feedback. These functions will be developed as the instructor takes the role of a
guide or facilitator, which will be explained in more detail below. On the other hand,
the role of the instructor who is not teaching will require her to cover several
responsibilities. The first one consists of assisting the leader teacher to check that
everything is ready for the class, serving as a model for some tasks when
necessary, monitoring students’ production, checking on even participation from
students, and more importantly, serving as a “secretary”. This last function means
observing the class and taking notes on any type of situation that may come up
and that will likely influence the flow of the next session(s). The instructors will be
alternating roles as shown in Table 2, considering that each unit will be developed

in three lessons.
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Table 2.

Instructors’ roles alternation per unit in the program.

Role of the instructor Lesson 1 Lesson 2 Lesson 3

| . | ] | 1
Leading teacher Garyan Laura Garyan
Supporting teacher Laura Garyan Laura

The lessons for the ESP course will happen within a framework of student-
centeredness, in which “students will be typically observed working individually or
in pairs and small groups on distinct tasks and projects” (Celce- Murcia, 2001, p.
38). TBLT requires teachers to leave out teacher-dominated activities and tasks
“‘while remaining conscious of their students’ need for guidance. . ., for appropriate
models of and feedback about the target language, and for constructive and
supportive evaluation of their progress” (Celce- Murcia, 2001, p. 38). The
implications that student-centeredness has on classroom dynamics are that
students will have more chances to perform in English and that the instructor will
have fewer supervision needs because as stated by Celce-Murcia (2001), students
often will pay more attention and learn better from one another since their
performances and processes of negotiation of meaning are more closely adapted
to one another’s level of ability (p. 38). Group work will also be key in classroom
dynamics considering that “just as individuals contribute to a group, the different
groups in a classroom can be linked through different tasks, roles, and shared
responsibilities to generate whole-class tasks and activities” (Celce- Murcia, 2001,

p. 38). We should not forget the benefits that group work offers to students, among
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which Celce-Murcia (2001) mentions “that the observable inhibitions to speak. . .
tend to disappear in small group work” (p. 38). All the previous dynamics are
targeted to starting and closing the lesson properly, but more importantly towards
maintaining the lesson and the students within a healthy teaching and learning

environment conditions.

Tasks and Techniques

Defining what a task is has brought many experts to contribute with their
perspectives. For example, Richards, Platt, and Weber (1992) define it as “an
activity which is designed to help achieve a particular learning goal” (p. 373).
Richards and Rodgers (2001) define tasks as “activities which have meaning as
their primary focus” and explains that they are “evaluated in terms of achievement
of an outcome, and generally bear some resemblance to real-life language use” (p.
224). A more simplistic definition of task is offered by Richards and Rodgers (2001)
who state that “a task is an activity or goal that is carried out using language” (p.
224). However, for the purpose of this project, and according to Ellis, (2003) a
communicative task is

a piece of classroom work which involves learners in comprehending,

manipulating, producing, or interacting in the target language while

their attention is principally focused on meaning rather than form. The

task should also have a sense of completeness, being able to stand

alone as a communicative act in its own right. (p. 4)

As Ellis points out, a communicative task goes beyond a simple class

exercise; in fact, it challenges learners to have a closer contact with the



language to make them comprehend, manipulate, produce, and interact with
it in a meaningful way that connects to their realities. Having pointed that
out, this course for mechanical engineers will foster communication, critical
thinking, problem-solving, and creativity through authentic tasks that can
help students successfully perform in their major and professional careers.
Furthermore, it is also necessary to mention two more components that
accompany a task, which are techniques and strategies. To elaborate on
these two other components, it can be said that “a technique is a particular
method of doing an activity, usually a method that involves practical skills”
(Collins English Dictionary, 2019.). Techniques are also defined as a
“particular trick, stratagem, or contrivance used to accomplish an immediate
objective” (English Teaching Techniques, 2012). In this regard, each task
selected for the mechanical engineering course will require students to
perform either individual, pair, or group work because depending on the
nature and purpose of the task, different types of interactions will be
required to successfully achieve the learning objectives. In addition, the
course will include different techniques such as self-explanation,
summarization, highlighting, imagery use for text learning, rereading, self-
monitoring, and peer feedback. Then, according to O’'Malley & Uhl (1990),
“learning strategies have learning facilitation as a goal and are intentional on
the part of the learner” (p. 43). The authors point out that “the goal of a
strategy is to affect the learner’s motivational or affective state, or the way in
which the learner selects, acquires, organizes, or integrates new

knowledge” (p. 43). In this regard, we can see that a task will be even more
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successful when combined with the appropriate techniques and strategies,
which as a result will make students much more aware of their learning and
its application in real life. Table 3 below shows one sample task per unit as
well as the strategies and techniques involved. For a complete description,

refer to the syllabus chart in the content section of this paper.
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Sample tasks, strategies and techniques developed for the course.
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Unit Task Strategies Techniques
[ I I I
Create Summarizing Individual
summary, information work.
paraphrase, Looking for Techniques:

1 and quote details "Who does
cards for Restating what to whom,
formal work /paraphrasing when, where,
emails that how and why?
are asking, (WDWWWWH
explaining W) and
or highlighting.
requesting
information.

I I I
Write emails Setting the Individual and
based on tone pair-work.
the cards Supporting the Peer-feedback

2 created in main idea technique.
unit 1 to Proofreading
respond to
the inquiry
or
request with
the
appropriate
formality

I I I
Listen to an Predicting Group work
expert Listening for

3 conference signposts
and
participate
ina Q&A
session
based on
the
conference

Techniques adapted from: Durhan College CAFE
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The previously mentioned tasks will be developed through the
combination of pedagogical tasks and target tasks. According to Celce-
Murcia (2001) “a target task is something that the learner might conceivably
do outside of the classroom” (p. 62), whereas a pedagogical task is “unlikely
to be developed outside of the classroom” (p. 62). The pedagogical task is
created in order to “push learners into communicating with each other in the
target language, on the assumption that this communicative interaction will
fuel the acquisition process” (p. 62). Nunan (1988) offers the same view of
tasks with a small name variation by calling them real-world tasks and
pedagogic tasks. He defines them similarly by stating that the former are
“tasks that the learner might be called upon to perform in real life” and the
latter as “those tasks that the learner is required to carry out in the
classroom” (p. 45). Most of the classroom tasks developed for this syllabus
will be unpredictable, creative tasks that require the learners to “assemble
the words and structures they have acquired in new and unpredictable
ways” (Celce- Murcia, 2001, p. 63). The researchers of this study are aiming
at following the key assumptions of tasks in TBLT as summarized by
Richards and Rodgers (2001). Tasks will focus on the process instead of the
product and will contain basic elements and emphasis on communication
and meaning. They will also be sequenced according to difficulty, which will
depend on several factors like “previous experience of the learner, the
complexity of the task, the language required to undertake the task, and the

degree of support available” (p. 224).



64

Roles of the learners

Students will have the roles of group participants, monitors, risk takers,
innovators, and field specialists. Being specialists is crucial in the unfolding of class
activities because “ESP learners bring to their language learning some knowledge
of their own specialist field and the communication within it” (Dudley Evans & St
John, 1998, p.18). Thus, learners are vital for the syllabus and the course.
Students’ active participation will be mainly required through pair or small group
work that encourages learners to take risks in order to carry out tasks for which
“they lack full linguistic resources and prior experience” (Richards & Rodgers,
2001, p. 234). Learners will also have opportunities to self-monitor their language
usage in the tasks and be able to detect how language is used when

communicating in an oral or written form during class activities.

Roles of the Instructors

The role of instructors in this course will be lesson, tasks, and materials
designer; facilitator, resource manager, and an awareness-raising agent. It is the
instructor’s duty to develop lessons and materials after careful selection,
adaptation, and /or creation of tasks “forming these into an instructional sequence
in keeping with learner needs, interests, and language skill level” (Richards &
Rodgers, 2001, p. 236). The fact that ESP learners are the main source of
knowledge of the specific technical field, automatically awards instructors with the
role of facilitators and consultants rather than the sources of input, as well as the
role of resource manager rather than resource controller. This happens in ESP

contexts and is explained by Dudley-Evans and St. John (1998) as a development
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“‘where the teacher knows relatively little about the content that is being taught in
the ESP class and proceeds by pulling together and organizing the information that
the learners. . . are able to provide about the language” (p. 150). Hence, the
facilitator will ask students for materials that have potential to be exploited in class.
Making sure that learners are not exposed to the tasks without being ready is part
of the facilitation process, so instructors need to achieve this by designing lessons
in which students are prepared for tasks beforehand. In order for learners to
perceive pivotal characteristics of the language they hear and use, instructors need
to employ “a variety of form-focusing techniques, including attention-focusing pre-
task activities, text exploration. . . and use of highlighted material” (Richards &
Rodgers, 2001, p. 236). This process will give the instructor the role of awareness-
raising agent.
Contents

The course to be taught during the second semester of the year 2019 at the
University of Costa Rica for mechanical engineers has been divided into three
units. The goals to be achieved, general objectives, tasks, language focus, and
strategies are detailed in the charts below. Moreover, sample lesson plans and
materials have been created to illustrate the contents of this paper (see

appendixes R, S, and T).
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Unit 1. Expanding your Knowledge

Goal: By the end of the unit, students will be able to successfully demonstrate comprehension of mechanical engineering
texts containing technical vocabulary by implementing appropriate reading strategies.

General objectives:

By the end of the lesson, students will be able to:

1. Accurately identify the meaning of general mechanical engineering vocabulary by guessing from the context of
written texts about general mechanical engineering topics.

2. Successfully identify the main ideas and details in sample texts about new technologies by using skimming and
scanning strategies.

3. Correctly recognize the purpose of formal work email samples by summarizing and restating the reason of the

emails.
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General Tasks Skills Language Focus Strategies Time
Objective allotted
To read mechanical Vocabulary Guessing
engineering texts and General vocabulary related to mechanical meaning from

1 apply context clues to engineering in different parts of speech context
get the meaning of [pointed out through antonyms,
words from context. R synonyms, appositives, examples and
direct definitions]
E.g.: collar, fitted, sliding, axis, blank, 1 lesson

freeze, efficiently, filter (different parts of
speech) increase - decrease (antonyms),
force-strength (synonyms). Adsorption,
the adhesion of gas or liquid molecules or
dissolved solids to a surface, is an
essential part of the process
(appositives).

Grammar
Simple Present to express facts
E.g.: Solar energy is one of the most
widely spread renewable energy sources.
The boss usually provides a contact
surface around the hole.
The clevis allows rotational motion.
Passive Voice in the present to express
facts
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E.g: The bearing is the part of the
machine within which a rotating or sliding
shaft is held.

A pivoting double lever is used to change
the direction of applied motion.

The broach has serrated edges and is
pushed or pulled through the hole to
produce the required shape.

Pronunciation
-ed endings pronunciation.
E.g.: used, reduced, quoted

Apply skimming and
scanning strategies to
complete charts with
main ideas and details
of scientific articles

Vocabulary
Words related to new technologies.
E.g.: hybrid, gyroplane, 3D- printed steam
turbine.

Grammar
Simple present to express facts
E.g.: Solid polymer helps hold particles
together.
Carbon additives provide electrical
connection.

This study provides the first global view
with unprecedented amount of
microscopic structural details.

E.g.: Passive Voice in the present to focus
the attention on the object.
In this paper, a simplified nonlinear
dynamic model with bi-linear springs is

Skimming and
scanning texts
Looking for main
ideas and specific
details.

1 lesson
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proposed and validated for pipe structures

with bolted flange joints.

The relationship of longitudinal and
transverse vibration frequencies is
discussed.
Pronunciation
-ed endings pronunciation.

Create summary and
paraphrasing cards for
formal work emails
that are explaining or
requesting
information.

Vocabulary
Machine parts and tools.

E.g.: electrovalves, regulators, sensors,
tanks, containers, fuel, articulated blade,
aspirator, control, robot, pump, tube,
compressor.

Grammar
Simple past tense in the active and in the
passive voice to talk about finished
actions.
E.g: The client requested the quote for the
components.

The parts were assembled properly.
The expert explained the control of the
valves for the machine.

The turbine was configured following the
manual requirements.

Pronunciation
-s endings pronunciation in plural of
machine parts and tools

Summarizing
information

Looking for
details

Restating
/paraphrasing

1 lesson
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Unit 2. Engineering Production

Goal: By the end of the unit, students will be able to write emails, descriptions of procedures and processes as well as lab
reports by incorporating technical and formal lexical items and grammar structures properly for each of the written pieces.
General objectives:

By the end of the lesson, students will be able to:

1. Properly write inquiry emails to experts in mechanical engineering by following the format of sample emails

provided.

2. Coherently write the description of mechanical procedures in the workplace by clearly listing steps required for the

procedure to be completed.

3. Accurately construct a one-page lab report introduction by including the what and the why of a study or experiment

for informative purposes.
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General Tasks Skills Language Focus Strategies Time
Objective allotted
Write emails based on the cards | R Vocabulary Setting the tone

created in unit 1 to respond to Words related to machine
1 the inquiry or request with the wW components, requirements, and | Supporting the
appropriate formality functions. main idea
E.g.: cylinder, cable,
traceability. Proofreading 1 lesson
Grammar

Modal verbs (Request,
possibility, advice and
obligation)

E.g: (Request) Can you quote
me these components? / Could
you offer me any alternative to
replace
VP344-5DZ1-02NA?
(Possibility) The collar might not
be necessary for the machine
The choice of parts could
enhance the performance of the
fixture
(Advice) You should consider
installing a third electrovalve.
(Obligation) You must follow the
norms and standards
established for the proper
functioning of the equipment.

Pronunciation
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Intonation for yes /no
questions
E.g.: Could you offer me
another alternative? (rising

intonation)
Create a short manual or guide Vocabulary Using graphic 1 lesson
describing the procedures for Sequencers organizers (flow
the appropriate use of a E.g.: first, before, afterwards, | chart)
machine or mechanical later, finally
equipment.

Grammar

Imperatives

E.g.: Perform a complete 300
units run.

Lock system in release position.

Secure the serrated knife.
Perform the steps according to
the normative
Customize the size for the
specific valve.

Pronunciation
Sequence words with a focus
on ordinal numbers and the
production of the “th” sound.
E.g.: third, fourth
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Write the informative
introduction of a lab report for a
scientific magazine on a topic
students would like to
experiment or study

Vocabulary
Linking words
E.qg.: altogether, furthermore, to
summarize

Grammar
Infinitives of purpose
E.g.: The following report
intends to explain the process.
The gusset plate is used to
strengthen a joint.
The hasp is needed to fasten
the padlock.
The compressor was installed
to enhance the spinning of the
turbine.

Pronunciation
Reduced form of “to” - [to]

Mind mapping

Writing a topic
sentence

1 lesson
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Unit 3. Exchanging Ideas
Goal: By the end of the unit, students will be able to appropriately exchange ideas about project design with experts,

colleagues and superiors by actively listening, asking questions, and reporting information orally.

By the end of the lesson, students will be able to:

1. Successfully demonstrate understanding of information presented orally by experts by asking questions and
providing appropriate responses.

2. Appropriately discuss technical processes with colleagues by sharing their point of view and exchanging ideas in
order to find the most suitable solution.

3. Accurately explain a future project design to clients, superiors and colleagues by organizing the ideas, including

details and the necessary technical vocabulary.
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General
Objective

Tasks

Skills

Language Focus

Strategies

Time
allotted

Listen to a segment of an expert

conference and participate in a Q&A

session.

Vocabulary
“If” and “whether” in indirect
yes/no questions.

Grammar
Direct and indirect questions
and statements.

E.g.: Do you know what an
alternative process could be to
adapt these valves to the
components?

Can you tell me whether the
equilibrium point is reached in
these conditions?

I'd like to know if the epicyclic
gearing system includes an
outer ring gear.

What are the functional
requirements for the Test Box?

Pronunciation
Intonation for -Wh questions
(falling intonation).

Predicting

Listening for
signposts

1 lesson

Discuss different points of view on

several case studies about

mechanical engineering processes
and create a project design proposal.

Vocabulary
Phrases for agreeing and
disagreeing.

E.g.: | agree, | am not sure
about that.

Turn-taking
strategies
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Grammar
First conditional
Eg: If the machine is installed
following the manual, the
project will be smooth.
The design will include three
different models if you agree.
| am not sure if the proposal will
be accepted if this information
is not included.

Pronunciation
The /i/ and /1/ sounds
E.g.: [wil]

Explaining detailed information about
the project proposal to others in a
meeting

Vocabulary
Future time markers
E.g.: in the next few days, a
year from now, for around three
weeks

Grammar
Simple future in active and
passive voice to express plans
and willingness.

E.g.: The components will be
assembled once we get green
light on the project.
Troubleshooting services_will
back up the project.

Getting
someone’s
attention

Use of fillers

1 lesson
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The model will contain high
quality components.
The project will be approved

after revision.
Pronunciation
Thought groups
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Chapter Ill: Assessment

Even though assessment plays a similar role in a general English
course and in an ESP course, there are some distinctions made by some
authors. Paltridge and Starfield (2013) indicate that a difference between
assessment in other language areas and ESP assessment is that there is an
existing “relationship between language ability and language knowledge” (p.
369). On the other hand, Bailey and Curtis (2015) explain that task authenticity
and the interaction between language knowledge and specific content
knowledge are the two main differences between ESP and general English
assessment development and, therefore, ESP test tasks “should share critical
features of tasks in the target language use situation of interest to the test
takers” (p. 249). This view is shared by Paltridge & Starfield, (2013) by claiming
that

it should always be part of the construct of specific purpose tests that

learners’ specific purpose language needs include not only linguistic

knowledge but also background knowledge relevant to the

communicative context in which learners need to operate. (p. 369)
This means that ESP tests are based on the understanding of three ESP
gualities which are that context influences language use, that ESP is precise,
and that “there is an interaction between specific purpose language and
specific purpose background knowledge” (Paltridge & Starfield, 2013, p. 368).
With this in mind, ESP tests have the advantage that they are typically direct,

authentic, and highly contextualized (Bailey & Curtis, 2015, p. 251) specially
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because “evaluation in ESP situations is concerned with the effectiveness and
efficiency of learning” (Dudley-Evans & St. John, 1998, p. 129). This chapter
will provide information about formal and informal assessment for the ESP
course for mechanical engineers as well as the role of summative, authentic,

and formative assessment.

Informal Assessment

Informal assessment can be evidenced in a language class in many
ways. As Brown (2004) points out, “informal assessment can take a number of
forms, starting with incidental, unplanned comments and responses, along with
coaching and other impromptu feedback to the student” (p. 5). Thus, our roles
as instructors will require us to be constant monitors to take advantage of the
moments where informal assessment can happen. With that same idea in
mind, the syllabus for the mechanical engineering course has been designed in
a way that students will encounter plenty of in-class opportunities to
communicate. As a result, this will create chances for students to get input on
what is being done correctly and on what needs improvement through informal
assessment. However, this type of assessment goes beyond saying “good job”
or “do we say is or are?” (Brown, 2004, p. 5). The same author points out that
“a good deal of a teacher’s informal assessment is embedded in classroom
tasks designed to elicit performance without recording results and making fixed
judgements about a student’s competence” (Brown, 2004, p. 5). An example of
this can be reflected on writing comments on a paper, providing

recommendations on how to better pronounce a word, or suggesting the
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implementation of a strategy to compensate for a reading difficulty (Brown,
2004, p. 6). To summarize, informal assessment will be an ongoing task to be
performed by the instructors of this course in order to fully maximize the
opportunities for learners to follow up on their progress on a daily basis,
contributing to a rich formative assessment in the class. The latter, thus,
becomes a key concept to sustain the informal assessment strategies already
mentioned. As Brown (2004) says, formative assessment consists of
“evaluating students in the process of ‘forming’ their competencies and skills
with the goal of helping them to continue that growth process” (p. 6).
Formal Assessment

On the other hand, formal assessment helps instructors identify the
students’ performance in specific tasks. Brown (2004), describes formal
assessment as “exercises or procedures specifically designed to tap into a
storehouse of skills and knowledge” (p. 6), in the sense of connecting the skills
the students are supposed to acquire with what they actually know. Also,
formal assessments “are systematic, planned sampling techniques constructed
to give teachers and students an appraisal of students achievements” (Brown,
2014, p. 6). In that sense, the selected formal assessments must be planned in
advance and must fit with the goals of the course, together with the selection of
instruments and techniques that will help instructors to recognize students’
lacks and improvement based on their performance. For this course, we
incorporated different formal assessments to evaluate the students in reading,
writing, listening and speaking. These assessments will be summative

assessments, which according to Brown (2004), aim “to measure, or
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summarize what a student has grasped, and typically occurs at the end of a
course or unit of instruction” (p. 6). Each assessment is planned to help
instructors to recognize the students’ progress on the studied contents. See
table 4 for details and percentages of each of the assessments of the ESP
course for mechanical engineers.

Table 4.

Evaluation of ESP course

Task Percentage
Reading and vocab test 20%
Lab report (intro) 10%
E-mail 15%
Grammar quiz 10%
Listening quiz 10%
Project progress report 10%
Project oral presentation 15%
In-class tasks portfolio 10%

Reading and Vocabulary Test

The needs analysis results pointed out the students’ need to read and
understand different types of specific texts, and the diagnostic test
administered reflected the students’ lacks in terms of reading. Based on this,
the first unit of the course included the necessary elements to help students to
improve their performance by reading mechanical engineering texts to work on
skills such as getting meaning from context, skimming and scanning to
understand technical vocabulary, identify main ideas, and explain the
information provided in the text. The reading and vocabulary test will be a

formal summative assessment that will help instructors recognize the students’
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improvement in those skills. Coombe, Folse, and Hubley (2007) state that, “the
best way to develop good reading assessments is to constantly watch for
appropriate material” (p. 50), which means to use the most suitable material for
the course and in the assessments. Thus, this test will be composed by
different texts such as sections of manuals and segments of scientific articles.
They will be real life texts that the population uses on a daily basis. Also, the
texts will include items that will allow the assessment of the skills mentioned. In
summary, the aim of this test is to assess students’ ability to recognize general
vocabulary related to mechanical engineering, to interpret meaning from
context, to identify the main idea of a text, and to demonstrate comprehension

of a text by reacting to it, using real life texts.

Lab report introduction

Students of mechanical engineering and mechanical engineers have to
write extensive, detailed, and sectioned lab reports. Both students and
stakeholders confirmed that writing different types of reports is a common task
for them. Thus, the second unit of the course develops writing as the main skill,
and one of the main tasks concentrates on writing the introduction section of a
lab report. Also, writing a lab report introduction will be one of the formal
assessments for the course. This assessment will allow instructors to measure
the extent to which students progressed in writing skills using specific
grammatical structures and technical vocabulary. The aim of this assessment
is to identify the students’ ability to coherently write their ideas including the

necessary elements and using technical terms correctly. The assessment
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focuses on the introduction of a lab report because it helps teachers recognize
the students’ performance in the skills mentioned above and because of time

limitations, writing a complete report is unachievable.

E-mail Reply

The students and stakeholders, as part as the needs analysis,
expressed that mechanical engineers write emails on a daily basis. This task
must be performed carefully and accurately since specific errors in the texts
can lead to misunderstandings that can cause serious inconveniences. This is
the foundation for the second unit, which is based on helping students improve
their writing skills. The assessment resembles real-life scenarios in which they
will have to send emails to clients and superiors. The assessment consists of
writing an email, and it will be divided into two activities. First, students create
and turn in their email, and then they will exchange the email with a classmate

so that they can reply to it.

Grammar Quiz

The diagnostic test showed the students’ need to develop and improve
specific grammatical elements such as passive voice, modals verbs, and
imperatives. For the grammar quiz, the purpose is to measure the extent to
which students are able to correctly use those elements when communicating
in real-life situations that will be studied in the course. This assessment will
happen towards the end of the course in order to assess the grammar covered

in all three units.
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Listening Quiz

Listening was rated as one of the least needed skills for mechanical
engineers. However, it is important in the process of developing better oral
communication skills. Thus, a listening quiz will be a formal summative
assessment in this course. The purpose is to identify to what extent students
are able to understand the language in aural form, comprehending technical

terms, and general mechanical information.

Project: Progress Report and Oral Presentation

Speaking was selected as one of the most wanted skills by the
participants. Mechanical engineers will use this skill mostly to explain and
describe specific processes or products to clients, superiors, and colleagues.
In the diagnostic test, students had to perform a similar task. They had to
describe a product, but with no previous preparation. In this project, students
will have to carry out a similar task where they need to describe a product, but
this time, having more time and resources to do it. This project has two
phases. First, students hand in a progress report in written form, which
consists of a draft of their final project. Second, students share their project
orally. The project aims at measuring the progress students made throughout
the course, including their ability to use technical terms and provide details
when communicating in real-life contexts related to the mechanical engineering

field.
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In Class-task Portfolio

The last formative summative assessment is an in-class tasks portfolio.
This is a commonly used task because “portfolios provide a multidimensional
perspective on students’ growth over time” (O’Malley & Valdez, 1996, p. 35).
They allow both instructors and students to keep a close record of the
students’ improvement throughout the course. The purpose of this assessment
Is to help students keep a record of their progress, to be able to easily recall
what is being studied, and allow them to keep an organized documentation of
the studied contents in the course for future reference. This portfolio will be
completed by including weekly specific entries based on tasks carried out in

class.

Attendance

In this course, attendance will not have a percentage in the final grade.
It will not be mandatory but with more than three absences, the student will not

receive the university's certification for the course.

Assessment Instruments
The fact that ESP is accountable teaching has “produced a demand for
more and better evaluation procedures” (Hutchinson & Waters, 1990, p. 144),
and two levels of evaluation are mentioned by these two authors: learner
assessment and course evaluation. Given the fact that “the ESP course exists

to satisfy a particular learning educational need” (Hutchinson & Waters, 1990,



85

p. 152), we developed an assessment tool to evaluate the ESP course for
mechanical engineers. This tool aims at making sure that the course is meeting
the language needs of the learners because “evaluation helps to show how
well the course is actually fulfilling the [educational] need” (Hutchinson &
Waters, 1990, p. 152).

In order to make the necessary adjustments in the course, the ESP
course assessment tool (See appendix O) aims at evaluating the course after
each of the units has been finished and, therefore, use the collected data as
“starting point for any necessary revisions of the course” (Hutchinson &
Waters, 1990, p. 152). The reason behind choosing to evaluate the course
after each unit lies in Hutchinson and Waters recommendation of evaluating
the course “at regular intervals throughout the course” (2000, p. 155).
Students are asked to assess the course in three different sections: 29 short
statements divided into 12 statements for the content section, 8 statements for
the materials section, and 9 for the activities section. In each section students
need to indicate the frequency with which each statement is true for each of
the units, and some of the statements in the content section are to be adapted
in the evaluation form for each unit in order to measure the achievement of the
unit objectives.

There are also three open-ended questions at the end of the form in
order to collect more detailed feedback and insights for the student-teachers,
considering that “any assessment should also provide positive feedback to

inform teachers and learners about what is still not known, thus providing



86

important input to the content and methods for future work™ (Hutchinson &
Waters, 1990, p. 151).

A tool was developed for students to evaluate the student-teachers’
performance (See appendix P), and it contains 1 section with 13 statements in
which, similarly to the course evaluation tool, students are requested to
indicate the frequency with which the statements are true. This section is
followed by two open-ended questions for students to provide more detailed
feedback on the student-teacher’s performance. The purpose of this tool is to
gather information regarding the teaching, the student-teachers’ performance
and delivery, the implementation of classroom techniques, and the
effectiveness of teaching practices in general. This tool also plays a social role
“by showing the various parties involved. . . that their views are
important” (Hutchinson & Waters, 1990, p. 152), so the responses provided by
the learner will help the student-teachers make changes or adaptations in the
course with the purpose of making learners’ views relevant.

Considering that “as with any language course there is a need to assess
students’ performance at strategic points in the course” (Hutchinson & Waters,
1990, p. 144), we developed an assessment tool for unit 2 (See appendix Q).
This tool focuses on writing a response to an email since one of the objectives
for this unit states that students will be able to properly write inquiry emails to
experts in mechanical engineering by following the format of sample emails
provided.

Another reason for choosing and developing this tool is that “ESP is

concerned with the ability to perform particular communicative tasks”
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(Hutchinson & Waters, 1990, p. 144). This test is a combination between an
achievement test and a proficiency test since as explained by Hutchinson and
Waters (2000), the achievement test shows “how well the learner is keeping up
with the syllabus” and the proficiency test assesses “whether or not the
students can cope with the demands of a particular situation” (1990, p. 146).
Green (2014) exemplifies a proficiency assessment as one in which “a user
might wish to know whether an assessee has the language skills to write a
technical report as an engineer” (p. 135) which somehow resembles this tool
and others proposed in the syllabus.

To summarize, the assessment instruments previously explained aim at
carefully measuring to what extent objectives were achieved through the
course. Furthermore, they are expected to show evidence of how much
progress students were able to make after attending the sessions designed to
cater their needs in the field.

Chapter IV: Course Evaluation Report

This research project was developed simultaneously with the teaching
practicum of the Master’s Program in TEFL at the University of Costa Rica with the
purpose of exploring the outcomes of one element of the ESP course developed
for mechanical engineering students from UCR. Even though there are many
elements to be considered when assessing an ESP course, after validating the
importance of speaking and writing in the students’ academic and professional
context, the researchers focused on identifying students’ strengths and
weaknesses in the productive skills assessments. In other words, they analyzed

the results of the oral and written assessments based on rubrics and data
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collection tools developed for this purpose. The specific assessment tasks for
writing were an email reply, a lab report introduction, and a project progress report.
For speaking, the focus was a project oral presentation.

Research Question

This study intends to answer the following research question: What was the
students’ performance like in the assessment tasks of the productive skills in the
ESP course for mechanical engineers?

Sub-questions

To determine the results of the research study, the following sub-questions will
be addressed:

1. What were the students’ strengths in the productive skills in each of the

components evaluated?

2. What were the students’ weaknesses and most common errors in the

productive skills in each of the components evaluated?

The skills of writing and speaking play a very important role in both the
academic and professional fields of mechanical engineers. Because of that and the
nature of the practicum developed during the second semester, it is of great
relevance for the researchers to explore the performance these students had when
writing and speaking in English during the course.

In order to support this research study, the following review of the literature
intends to analyze the theoretical background based on authoritative sources
concerning the assessment of productive skills and particularly its applications in
ESP given the nature of this research study. The first section of the review of the

literature explores assessment of productive skills from a general perspective.
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Secondly, the review delves into the assessment of productive skills within the
CEFR framework, which was chosen due to the benefits it offers for assessment.
The third section focuses on the assessment of writing and its approaches among
other theoretical aspects, and it is focused on email writing, lab report writing, and
technical report writing. Lastly, the review of the literature addresses the

assessment of speaking with a focus on oral presentations of a project.

Review of the Literature

Assessing Productive Skills

Referring to the literature on productive skills in necessary before narrowing
down to the assessment of speaking and writing. Celce-Murcia, Brinton, and Snow
(2014) explain that students produce language and meaning when they speak and
write, and that is why these two macro skills are called productive skills. One of the
advantages of focusing on productive skills in the language classroom lies in the
fact that language output can be observed, for example, in a piece of writing or in
an oral response and thus, it can be measured. This cannot be done with receptive
skills (Celce-Murcia, Brinton, & Snow, 2014).

Important differences between speaking and writing should be considered.
Coombe, Folse, and Hubley (2007) define oral skills as being “part of a repertoire
of routines for exchanging information or interacting, and improvisational skills such
as negotiating meaning and managing the interaction” (p. 114). These same
authors also contrast speaking with writing by indicating that speaking is more

ephemeral than writing and, for this reason, they suggest recording students’
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performance. On the other hand, Mihai and Purmensky (2016) define writing as “a
productive skill that allows the language learner to communicate ideas using
language represented through graphic symbols considered the more difficult of
language skills to acquire” (p. 199). For the purpose of this research,
understanding the differences between the two productive skills is essential to
determine the choice of the construct of speaking and, therefore, these
characteristics must be present in any speaking assessment (Coombe, Folse, &
Hubley, 2007).

The developments in language theory have changed the focus given to
language assessment. Subjectivity is one of the main concerns when grading
writing and speaking assessments (Coombe et al., 2007), but fortunately, different
types of assessment for productive skills reduce potential subjectivity. For instance,
instead of discrete point tests of grammar and vocabulary, “tests of both speaking
and writing were developed and procedures for determining the reliability of raters’
assessments of speech and writing samples were more routinely emphasized”
(Bailey & Curtis, 2015, p. 125). This implies the development of clear oral
assessment procedures for evaluators as well as clearly defined rubrics which all
together along with triangulation reduce potential subjectivity when assessing
productive skills.

One of the main reasons why assessment and its results are the focus for
this research project is that they provide information about competence to support
learning (Dudley-Evans, 2009). What is more, when assessment provides this
support for learning, there are adjacent benefits such as confidence building and

involvement (Dudley-Evans, 2009) which emerge from student and teacher
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motivation in the teaching and learning process. Identifying students’ strengths and
weaknesses in light of the assessment results based on the content covered during
the course is precisely the ultimate goal of this research study considering that
when ESP students perform successfully in their target situations, the ESP course
can then be considered successful as well. However, it is important to keep in mind
that all students are unique with their own strengths and weaknesses, which
makes it unlikely for all students to obtain full marks (Dudley-Evans, 2009).
Exploring what assessment really is about becomes important at this point.
Coombe et al. (2007) explain that assessment is not limited to tests as traditionally
believed but “includes a broad range of activities and tasks that teachers use to
evaluate student progress and growth on a daily basis” (p. xiii). These authors also
make a clear distinction between assessment, testing, and evaluation despite the
fact that testing and assessment are often used interchangeably. Coombe et al.
(2007) also add that
assessment is an umbrella term for all types of measures used to evaluate
student progress. Tests are a subcategory of assessment. A test is a formal,
systematic procedure used to gather information about students’ behavior.
In summary, evaluation includes the whole course or program, and
information is collected from many sources including the learner. While
assessment is related to the learner and his or her achievements, testing is
a part of assessment and it measures learner achievement. (Coombe et al.,
2007, p. xv)
Robinson (1991) simplifies the distinction between assessment and testing by

stating that even though evaluation and testing are usually considered the same,
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testing is only a part of evaluation. As explained by Paltridge and Starfield (2014),
“all language tests require the developers to define the purpose of the test, conduct
a needs analysis, collect language use data in context, analyze target
communicative tasks, and develop test tasks that reflect the target tasks” (p. 368).
Similarly to general assessment, ESP assessment seeks to determine if a teaching
program has been effective and efficient (Robinson, 1991) but has variations when
compared with other areas of language teaching and learning. One distinction is
how language skill and background knowledge are related to one another
(Paltridge & Starfield, 2014). This distinction is explained by the authors based on
three qualities of specific purpose language: “first, that language use varies in
context, second, that specific language purpose is precise, and third, that there is
an interaction between specific purpose language and specific purpose
background knowledge” (p. 368). Similar views are shared by Robinson (1991) and
Bailey and Curtis (2015). The former claims that background knowledge is affected
by the comprehension of a text and the performance on a test. This poses test and
assessment design implications that the researchers of this study should consider
when developing and grading assessments. The author also suggests that for an
ESP test to be valid, it should be based on the tasks that learners are required to
perform in real life. In the same way Bailey and Curtis (2015) believe that ESP
tests

are derived from an analysis of a specific purpose target language use

situation, so that test tasks and content are authentically representative of

tasks in the target situation, allowing for an interaction between the test-
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takers’ language ability, and specific purpose content knowledge, on the one

hand, and the test tasks on the other. (p. 249)

Douglas (2000) reinforces the authenticity feature of ESP tests by expressing that
if a student’s performance on a test will be considered as evidence of language
ability in an ESP context, when taking a test the students should be involved in
authentic tasks that resemble real life. Bailey and Curtis (2015) describe this same
feature of language for specific purpose tests as a strength considering that these
test tasks are characterized by being direct, authentic, and contextualized.

Robinson (1991), moreover, poses the challenge of ESP assessment in the
fact that ESP students are expected to perform satisfactorily both at work and in
college. All the previously mentioned specific language and content requirements
create the need for real-life, authentic assessment tasks that resemble what has
been taught but more importantly, what students will carry out in their academic
and/or professional contexts. For this reason, a test for an ESP context requires
language production and comprehension according to the demands of the specific
purpose (Bailey & Curtis, 2015).

Bailey and Curtis (2015) additionally suggest that authenticity of task and
the interaction between language knowledge and specific purpose content
knowledge are two key issues in language for specific purposes test development,
which differs from the development of more general language tests. They also
define authentic tasks as those that contain the crucial characteristics of the
learners’ target situation. They highlight authentic assessment task features such
as the resemblance of the task to the real-world conditions and the replication of

learner abilities to perform accurately in this context.



94

In order to achieve the expected performance in written and oral
assessment tasks, authors aim at carefully developed test prompts. Defined by
Coombe et al. (2007) as “the stimulus the student must respond to” (p. 72),
prompts need to be correctly built by test developers considering that depending
on the context, lives can be put at risk if language ability interferes with the
appropriate management of an ESP task (Bailey & Curtis, 2015). The same
happens in mechanical engineering when human lives could be put at risk if
equipment is used incorrectly, for example.

Since this research study is based on assessment and its results, literature
about types of tests was reviewed. Most literature describes the difference
between progress tests and achievement tests in a similar way. Coombe et al.
(2007) indicate, for instance, that in general terms progress tests “provide
information about mastery or difficulty with course materials” (p. xxi) and “measure
the progress that students are making toward defined course or program goals” (p.
xvii). Contrastively, achievement tests provide information about students’
attainment of course outcomes at the end of a course or within the program
(Coombe et al., 2007, p. xvii). For these authors the main difference between
progress tests and achievement tests is that progress tests are produced by
teachers focusing on the assessment of fewer objectives and less content,
whereas achievement tests usually assess all the content of the course in a
comprehensive, cumulative manner. This information is highly relevant for this
research in order to analyze results in the light of the different types of tests used

for data collection.
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Effective assessments need scoring that produces results which contribute
to rater-reliability and positive washback, among others. Washback, defined by
Dudley-Evans (2009) as “the effect that a test has in what and how students are
taught” (p. 214), is crucial to be considered in assessment. Consequently, all tests
should be designed with the purpose of obtaining positive washback as advised by
Dudley-Evans (2009). As explained by Celce-Murcia et al. (2014),

once students move away from more controlled language production and

begin generating extended texts either in spoken or written performances,

teachers are faced with the problem of how to capture and make sense of
the language that students are generating. In addition to the assessment

task itself, for example producing a paragraph or engaging in a debate, a

consistent means of scoring student performances is needed. (p. 328)

The need for washback and scoring is similarly encountered in one of Bailey and
Curtis’ (2015) principles for designing communicative language tests. Their fourth
principle claims that assessment procedures should promote positive washback,
which entails the development of precise scoring criteria that students can have
access to. This takes the review of literature to an equally important aspect of
assessment: scales for scoring. McNamara (2017) claims that

the wording of rating scales may vary according to the purposes for which

they are to be used. On the one hand, scales are used to guide and

constrain the behavior of raters, and on the other, they are used to report

the outcome of a rating process to score users. (p. 42)

Considering that this study focuses on assessment, rating scales have a crucial

role in data collection, rater reliability, and data analysis. In order to associate a
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gualitative measure with the varied aspects of the assessment tasks, analytic
rubrics, a type of rating scale, can be used. Analytic rubrics, which were designed
and used as part of the data collection instruments for this research study, classify
different language performance elements and assign individual scores for each
element (Celce-Murcia, Brinton, & Snow, 2014) while hypothetically determining
constructs for each skill (Bailey & Curtis, 2015). An analytic score “might assign a
higher score to one factor, such as organization, and a lower score to another,
such as mechanics” (Mihai & Purmensky, 2016, p. 223). Even though this type of
scoring can be more time consuming, it also aids the teacher in the identification of
individual issues and, therefore, contributes to more valuable and plentiful
feedback (Mihai & Purmensky, 2016). As a result, focusing on a “number of
specifically defined criteria comprising the total score might yield a more precise
estimate and more informative diagnosis . . . than would a global score” (Bailey &
Curtis, 2015, p. 183).

There are well-known frameworks that offer flexible scales. However, in
order to develop a flexible scale it is necessary to define levels of competence with
illustrative descriptors (McNamara, 2017) such as CEFR. This framework for
assessment allows raters to develop analytic scales and involves clear level
descriptors.

Assessing Productive Skills Under the CEFR Framework

The Council of Europe through the creation of the Common European
Framework of Reference for Languages has made numerous contributions to the
development of language tests and syllabuses, among others. In this regard, North

(2014) claims that the CEFR provides a
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common reference point for the elaboration of language syllabuses,

curriculum guidelines, examinations and textbooks. . . [and that] the purpose

was to contribute to reform, innovation and networking in order to improve

the efficiency of language learning in the school system. (p. 9)

In a similar perspective Kantarctoglu and Papageorgiou (2012) state that this
framework can serve as a useful tool for the development of language
assessments in a classroom. The view of these authors and many others support
the reason why the CEFR was chosen as the framework to align the assessment
tools of this research study.

Developing written and oral assessments in a language class requires a
significant amount of time and guidance. The CEFR offers this guidance to
educators through its framework and is widely supported by several authors.
Concerning this, “language teachers are continuously required to assess their
students’ oral and written performances in the classroom, and the CEFR offers a
variety of oral and writing scales that can form the basis for comprehensive rating
criteria” (Kantarctoglu & Papageorgiou, 2012, p. 86). Luoma (2004) also states that
the CEFR intends to provide learners and educators with help to establish
objectives for language learning as well as the necessary support to achieve them.
Additionally, North (2014) claims that the intention is for users of the framework to
incorporate activities, competences and proficiency indicators that match their
specific contexts.

As mentioned before, many scales or rubrics to assess learners are created
under the light of CEFR. Kantarctoglu and Papageorgiou (2012) point out that

these scales have become very popular because they can concisely describe
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objectives that learners can achieve in the different levels of language proficiency.
Another appealing characteristic that these scales have is that their descriptors
“are always phrased positively, as they are intended to motivate learners by
describing what they can do when they use the language, rather than what they
cannot do” (Kantarctoglu & Papageorgiou, 2012, p. 85).

The previous theory leads to referring to particular criteria that tap into the
area of language for a social purpose as hamed by North (2014). The author states
that the CEFR sees “the learner as a social agent who needs to be able to perform
certain actions in the language. . . and prioritize linguistic goals because they are
necessary for meeting those communicative goals — not just because they exist”
(p- 10). This is where the information provided in these criteria feeds the
achievement of specific communicative goals that the group of mechanical
engineers needs to comply with in both oral and written form using English at an
academic and professional level. The information below will explain the criteria for
both written and spoken production that are pertinent to this study and that are
aligned to the latest updates of the can-do statements for productive skills.

First of all, according to the Council of Europe (2018), the CEFR contains
two scales for written interaction which are named correspondence and notes, and
messages and forms. There are important details about the can-do statements in
these scales that are relevant for this study, and these statements are divided into
the different CEFR levels. At a C1 level, for example, students are expected to
formally express themselves with clarity and precision in personal correspondence
through a flexible and effective use of the language. At a B2 level, students are

able to follow up on issues of mutual interest as they maintain a relationship
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through personal correspondence using appropriate structures, register and
conventions. Finally, at a B1 level in this scale, students are expected to write
basic formal emails when making a complaint or requesting information or a
particular action.

The next set of descriptors corresponds to the section of written production,
which includes written reports, essays, and creative writing. According to the
Council of Europe (2018), “written reports and essays cover more formal types of
transactional and evaluative writing” (p. 77). The Council of Europe (2018) states
that at a C1 level, students are expected to write a longer report with an
appropriate introduction and conclusion on a complex topic within their field of
interest. At a B2 level, they are able to write a report that goes over an argument
systematically by making emphasis on important points. Finally, concerning report
writing, a B1 level of the CEFR is expected to write very brief reports by following a
standard format where factual information and reasons for action are stated.

The third point regarding written production in this study addresses aspects
related to writing a progress report on a project. In the same set of descriptors for
written reports and essays, the Council of Europe (2018) states that C1 level
students can write a longer report on a topic related to their field of interest. At a B2
level they can write a report that gives reasons and explains possible benefits and
drawbacks of a specific issue. Finally, at a B1 level their written texts are shorter
and use simple language to point out advantages and disadvantages and to give
and explain an opinion on a topic of their interest.

The CEFR also offers communicative goals for speaking. In relation to

production activities, “the categories for spoken production are organized in terms
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of three macro-functions. . . [which are] interpersonal, transactional, and
evaluative” (Council of Europe, 2018, p. 69). Regarding interpersonal production,
the CEFR refers to a section named Sustained monologue: Giving information.
This “is a new scale concerned with explaining information to a recipient in a long
turn; although the recipient may well interrupt to ask for repetition and clarification,
the information is clearly unidirectional; it is not an exchange” (Council of Europe,
2018, p. 71). At a C1 level, the Council of Europe (2018) states that students are
expected to deliver a clear and well-organized presentation on a complex topic and
expand on supporting details by offering reasons and relevant examples. The
sequence of their presentation is appropriate and allows the audience to follow it
with no problem. At a B2 level, students can deliver a well-prepared and clear
presentation by emphasizing important points and supporting details. Finally, at a
B1 level, they should be able to deliver a prepared, straightforward presentation on
a topic that is familiar to their field and pinpoint similarities and differences between
products by developing a sequence that is easy to follow by the audience most of
the time.

The next sections of this literature review deal with implications of assessing
written and spoken language in an English class with an ESP focus.
Assessing Writing

The results of the needs analysis conducted for the development of the ESP
syllabus for mechanical engineers revealed the need for writing in the academic
and professional field of the students. Not only is writing important from the
research participants’ point of view, but Mihai and Purmensky (2016) also justify

that depending on the assignment, it is necessary to enhance different styles of
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academic writing whether it is a paragraph or an essay. More specifically, “in the
professional world, the ability to write resumes, cover letters, business letters, and
emails can be critical to promotion and success” (Mihai & Purmensky, 2016, p.
199). Furthermore, writing assessment procedures must be thoughtfully chosen for
the assessment process to be reliable and this process can become time
consuming (Coombe et al., 2007).

Coombe et al. (2007) claim that universities and employers seek good
writing skills and because of that these authors pinpoint the importance of
assessing writing. Schaetzel, Peyton, and Fernandez (2019) also support this
noticeable importance of writing assessment by exemplifying that writing exams
have become essential in the academic classroom context. Above all, “helping
students learn the thought process for each stage of writing results in their being
prepared not only for high-stakes writing exams, but also for the academic and
professional writing they need to do” (Schaetzel, Peyton, & Fernandez, 2019, p.
212). Additionally to the importance of assessing writing, the literature addresses
varied perspectives and approaches on how to assess this macro skill.

Coombe et al. (2007) explain that indirect and direct assessment are two
major approaches in assessment. Indirect assessment relies on multiple choice
and cloze tests to assess spelling, punctuation, and sentence level constructions
whereas direct assessment relies on the written production to assess the student’s
ability to communicate. Direct writing assessment integrates all elements of writing
such as content, organization of ideas, vocabulary, grammar, and syntax.

Assessing the product or the process is another distinction made in writing

assessment. Nunan (1998) explains that the product approach aims at an accurate
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and coherent text free of errors. This text is the result of the imitation of a sample
text provided by the teacher and used as a model by the students. The British
Council (2019) describes this approach as traditional and outlines four stages for
the model text presentation and analysis, which include highlighting of genre
features, controlled practice of those features in isolation, organization of ideas and
result. On the other hand, Ferris (2011) believes in the benefits of the process
approach because by working on error correction students grasp complicated
structures in the long term. Bailey and Curtis (2015) also see the benefits of
process writing in that students not only focus on the outcome but also improve
their final product during the writing with the implementation and development of
strategies. Choosing one of the two approaches would depend on the course
objectives, but Coombe et al. (2007) suggest combining both when assessing
writing. They state that
some writing tests assess the whole writing process, from brainstorming
activities to the final draft or finished product. In using this process
approach, students usually have to submit their work in a portfolio that
includes all draft material. A more traditional way to assess writing is
through a product approach. This is usually accomplished through a timed
essay at the middle or end-point of the semester. (p. 75)
A third type of writing approach that relates to assessment is discussed by Celce-
Murcia et al. (2014), who explain that writing (and speaking) assessments can
have integrated or independent tasks. In integrated assessment tasks, students
read and/or listen before responding to a question. In an independent assessment,

students write or speak in response to a prompt. Recommendations in this regard
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include that the prompt or the input for the writing task be given mainly in non-
verbal formats especially in EAP tests while EOP usually combines reading and
writing considering that in this context many work situations require employees to
first read a document to respond to it instantly (Dudley-Evans, 2009).

Certainly, literature on writing assessment is not limited to the previously
mentioned points of view, and Coombe et al. (2007) propose two writing
techniques that could determine how a writing assignment is assessed. One of the
techniques is guided writing in which students are usually given a chart or diagram
with content to be manipulated. On the other hand, in free writing students are
expected to combine background knowledge and course content to write a
response to a prompt with a situation (Coombe et al., 2007). In the particular case
of free writing assessment, these authors recommend involving multiple raters
when grading the written work, adapting rating scales to the task, and using the
scoring criteria before the test so that students are familiar with it in advance.

Careful selection and planning of the prompt is central in writing
assessment. A good prompt that establishes the writing objective is needed for
proper argument writing and support (Schaetzel, Peyton, & Fernandez, 2019).
Several authors highlight the relevance of well-written prompts as well as
characteristics of different types of prompts. Celce-Murcia et al. (2014) claim that
prompt and scoring criteria are the two components of writing assessments. The
prompt is particularly important because it establishes the task. Furthermore, the
stimulus of a writing assessment is not restricted to writing only. Speaking,
listening, or reading can serve as the stimulus for a writing assessment as well as

any combination of all three (Celce-Murcia, 2008).
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Davidson and Lloyd (as cited in Coombe et al., 2007), provide a detailed list
of criteria for good writing prompts that include elements such as type of genre,
degree of problem-solving, authenticity, and context specificity among others.
Coombe et al. (2007) specify that prompts can be text-based, framed, or base
prompts. Framed prompts pose a situation to be interpreted while base prompts
simply present the information directly. Finally, coinciding with the type of prompts
used in the data collection instruments for this research study, “text-based prompts
provide a text for students to respond to in written form (Coombe et al., 2007, p.
72).

Using written texts and readings as prompts is widely supported. Schaetzel
et al. (2019) suggest using read-to-write tasks for assessing writing and breaking
down the process of answering the test question into three stages: analyzing the
prompt, reading the text, and writing the response. Given the fact that ESP classes
usually use readings for writing in their curriculum, readings become very useful for
the writing class (Celce-Murcia, 2008) and, therefore, in assessment. Celce-Murcia
(2008) claims that there is proof that professors assign readings for students to
analyze and synthesize in a writing task such as in a lab report. Paltridge and
Starfield (2014) emphasize that most writing assessments in a study conducted in
engineering courses were either lab or design reports. Similarly, Celce-Murcia
(2008) describes that lab reports are a common genre in academic writing and that
this type of assignment is commonly preceded by a reading prompt as the basis in
order to practice skills such as summarizing, interpreting, and paraphrasing. These
strategies are essential for writing a lab report introduction as well as considering

how to make the introduction clear, interesting, and appropriate for the context
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(Dudley-Evans, 2009). Moreover, Mussman (2013) acknowledges the importance
of the Introduction, Method, Results, and Discussion (IMRaD) approach for lab
report writing and for typical moves and their functions in an abstract.

Another writing assessment in this study was an email response. As
explained by Paltridge and Starfield (2014), specific writing instruction is required
today by the workplace and universities, so ESP courses should meet the
demands of these different contexts and, therefore, electronic writing should be
addressed as well. The fact that abundant research has focused on email and its
extensive use in the business world has also had an impact on assessment needs
in the ESP classroom. One reason for this is that a company’s prestige and an
employee’s successful business relationships can depend on a well-written email
as illustrated by Chan & Frendo (2014).

However, integrating technology for this type of assessment offers
drawbacks as well and could affect writing assessment negatively. As Coombe et
al. (2007) point out, there is a high risk of using tools such as a grammar checker
or a dictionary when using a computer for writing assessment. This would affect
the reliability and validity of a writing assessment.

To conclude with this section, aspects in relation to error correction and
feedback on writing assessments were considered. Ferris (2011) indicates that for
feedback to be effective teachers should first teach the specific aspects to later
refer to them for error feedback and correction always keeping in mind the
expected response. Coombe et al. (2007) define the expected response as a
description of what the teacher expects the students to produce in the writing task.

Hence, it is optimal for the teacher to be clear about what the expected response of
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the assessment task should be before communicating it to students (Coombe et
al., 2007).

When responding to student writing assessment, a popular technique
teachers usually use to provide feedback is writing comments and codes in the
margins of the papers for students to improve and correct the mistakes (Coombe et
al., 2007). This is precisely what Ferris (2011) describes as indirect error feedback
in contrast to direct error feedback. In the latter, the teacher makes the corrections
while in indirect error feedback the teacher indicates that there is an error but the
student has to make the correction on his own through analysis and reflection.
Moreover, aspects dealt with in class such as grammar, morphology, lexicon, and
mechanics should be the target of error correction feedback (Ferris, 2011).
Assessment of speaking will be explored in the following section.

Assessing Speaking

The results of the needs analysis revealed the want from students to include
speaking in their ESP course because of its importance in their professional field.
Luoma (2004) states that the command of spoken skills is an important aspect of
the curriculum when it comes to teaching a language, and so is their assessment.
Furthermore, Coombe et al. (2007) say that “with English now a global language, a
large percentage of the world’s language learners study English in order to develop
proficiency in speaking” (p. 113). As a result, the way the students’ progress is
tested and measured is directly linked to the creation of effective assessments in
speaking that can allow reaching objectivity while evaluating this skill. In this
perspective, Luoma (2004) claims that “assessing speaking is challenging . . .

because there are so many factors that influence our impression of how well
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someone can speak a language, and because we expect test scores to be
accurate, just, and appropriate for our purpose” (p. 1). Thus, giving accurate test
scores to students is directly connected to how the assessment tasks are
designed.

Regarding the previous concern, the concept of alternative assessment
plays an important role in the design of effective assessment tasks for spoken
language. As Herman, Aschbacher, and Winters (1992) point out, the
implementation of alternative assessments allows students to move from choosing
a unique correct answer to the exploration of possibilities in question items that are
open-ended and that challenge them to make inferences to provide a response.
For that reason, when it comes to assessing speaking, students need to be
challenged in a way that they are able to elaborate and go further in their
utterances, which will allow their language teachers to offer a better rating of their
spoken skills. In addition to this, if students are provided with alternative
assessments, they will encounter tasks that “tap higher-level thinking and problem-
solving skills, invoke real world applications, and ask students to perform, create,
produce or do something” (Herman, Aschbacher, & Winters, 1992, p. 6). Of course,
all of the above contributes to the development of the four macro-skills, but seeing
those implications through the lens of mastering spoken language adds more
relevance to the appropriate design of speaking assessments.

Deciding how to properly design a speaking assessment task also involves
choosing the right context. Luoma (2004) offers an accurate explanation for the
context of a task and pinpoints that it “includes concrete aspects of the situation

such as the place where the talk happens, and cognitive and experiential aspects



108

such as the language use experiences that the speakers bring to the situation and
the goals they have” (p. 30). In other words, the context has to be clear enough to
guide students towards the production of language that can show the mastery of
the skills and content learned,; if context is clear in the assessment task, the
achievement of objectives can become more visible and measurable.

In addition to this, speaking assessments need to have a clear objective for
students to measure if they are performing appropriately in spoken language as
they would be expected to do in real life. Concerning this point, Luoma (2004)
explains that formal, real-life assessment tasks put students in a role that connects
to their professional life and makes examiners take the role of customers or any
other people with whom the examinee is likely to interact. Therefore, the scenario
in which students are orally assessed has to be real-life oriented and should
promote achievement of specific speaking objectives by resembling situations from
the real world that they need to successfully deal with.

In addition to the aspects mentioned above, selecting the exact aspects of
language itself that will be assessed in speaking has a direct connection with the
type of oral assessment that is carried out by students. This means that depending
on the type of transaction that is executed, the evaluation criteria vary. Coombe et
al. (2007) claim that grammar, vocabulary, pronunciation, intonation, and content
are the recommended constructs if the aim is to give an equal emphasis on fluency
and accuracy.

Properly delivering an oral presentation is a very important aspect of spoken
language to be mastered by learners, and mechanical engineering students are not

the exception. When it comes to presenting in front of an audience, “the candidate
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IS expected to give a short talk on a topic which he has either been asked to
prepare beforehand or has been informed of shortly before the test” (Weir, 1990, p.
75). Concerning the features of oral presentations in ESP, Dudley-Evans and St
John (1998) suggest that “an effective oral presentation is built on language and
skills and requires confidence” (p. 112). This means that students should become
fully aware of their delivery skills, since standing in front of an audience requires
much more preparation. In this regard, Coombe et al. (2007) say that oral
presentations also require students to monitor their delivery in terms of facial
expressions, eye contact with the audience, and appropriate use of body language
and gestures. This is highly relevant if analyzed from the ESP lens. In fact, Dudley-
Evans and St John (1998) pinpoint that “oral presentations feature particularly on
courses for. . . professional people such as doctors and engineers” (p. 112), which
is also sustained by the data provided by stakeholders in the needs analysis
carried during the initial stages of this research.

As of what exactly to elaborate on in an oral presentation, Celce-Murcia et
al. (2014) claim that “topics for presentations will vary depending on proficiency
level and the particular focus of the class, but in any case, students should be
given some leeway in determining the content of their talks” (p. 113). The authors
also support the idea of the teacher providing the structures and guidelines of the
presentation. This was fully incorporated in the speaking assessment of this
research since the students had to describe a product, project, or process in
particular, but it was up to them which one to talk about.

A useful feature of oral presentations is that they can allow testers to

measure a student’s communicative competence. In regard to this, Mihai and
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Purmensky (2016) point out that for students to achieve the goal of communication,
production of their own needs to be evidenced when delivering a presentation in
front of an audience. Luoma (2004) contributes to this with the concept of idea
units and explains that
the grammar or these strings of idea units is simpler than that of the written
language with its long sentences and dependent and subordinate clauses.
This is because speakers are trying to communicate ideas that listeners
need to comprehend in real time, as they are being spoken, and this means
working within the parameters of the speakers’ and listeners’ working
memory. (p. 12)
Here is when the delivery of an oral presentation should not be perceived as a
passive speaking assessment for the audience in the classroom. There is still the
general misconception that oral presentations can be boring for listeners, and here
is where language instructors need to get the audience involved. Celce-Murcia et
al. (2014) claim that
presentations can be frightening for the speaker and, after a while, boring
for the listeners, so it is a good idea to ensure that the listeners take on
some responsibilities during the presentation. This is an excellent
opportunity for peer evaluation, guided by evaluative criteria that the
teacher, the students, or both develop. These criteria should be put into a
written form that guides the listening. At the end of the presentation, the
evaluators can be asked to summarize content, note strengths and
weaknesses, or relate the presentation topic to personal experience. (p.

113)
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As pointed out by the authors, oral presentations should not restrict the audience
from getting involved. Instead, they should allow for more feedback to be shared
from student to student. Johnson (2013) supports this view by saying that having
students assess their partners gives them an important responsibility for their
peers’ progress and also makes them focus on how they will manage those skills
when delivering their own presentations. This was brought to discussion in this
review of the literature because the students who took part in this project were
exposed to peer assessment in order to benefit from its advantages.

The Method

In order to provide answers to the main research questions, this research
study was conducted following a mixed-methods research (MMR) approach for
data collection and, therefore, includes quantitative as well as qualitative data.
Dornyei (2007) states that “a mixed methods study involves the collection or
analysis of both quantitative and qualitative data in a single study with some
attempts to integrate the two approaches at one or more stages of the research
process” (p. 163).

Instruments that provide data that can be counted or measured were used
and, therefore, make this study quantitative. The quantitative data obtained from
these instruments can be considered objective (Wallace, 1998) since it was
displayed using figures, tables, and checklists. Moreover, the results were also
analyzed in an interpretative fashion, which according to Dérnyei (2007), is the
main characteristic of qualitative data analysis. Wallace (1998) describes this

analysis of the information as subjective as it offers qualitative features to this
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study. In short, this study is quantitative because it included procedures for data
collection that provide numerical information such as rubrics and instruments that
summarize group results in numerical data (Dornyei, 2007). The study is also
gualitative because it included procedures for data collection that provided
information to be analyzed in open-ended, non-numerical, and non-statistical
methods (Ddrnyei, 2007) such as instruments that provide samples of students’
errors and their frequency.

Combining elements from both quantitative and qualitative research allows
researchers to obtain more reliable, valid results because as explained by Dornyei
(2011) “qualitative and quantitative methods are used to measure overlapping but
also different facets of a phenomenon, yielding an enriched understanding by
illustrating, clarifying, or elaborating on certain aspects” (p. 164). Wallace (1998)
also supports the interconnection that both approaches offer since “quantitative
data can throw light on qualitative insights and vice versa” (p. 38).

Another benefit of using the MMR approach lies in the fact that “researchers
who want to apply MMR need to plan and carry out their investigation with the goal
of enhancing the mixed nature of the study and defending the quality and value of
mixing both methods” (Brown, 2015, p. 79). This is another reason why the MMR
approach was chosen for the purpose of this research study.

Context

The research was developed during one semester at the University of Costa
Rica, public collage located in the urban area of San Pedro de Montes de Oca,
specifically in the Engineering School as part of the practicum course for the

Master’'s Program in TEFL of this public university. Students were neither charged
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for this course nor did they receive university credits for it because the researchers
needed volunteer students to carry out their teaching practicum. The course was
taught on Mondays from 5:00 to 7:30 pm during a semester for a total of 45 hours.
Participants

There was a variable number of participants throughout the study. The
course started with 13 independent users of the language as determined through
the diagnostic test and based on the CEFR. The group was made up of 11 male
students and 2 female participants. They were chosen after completing the
recruiting process and the diagnostic assessment designed during the first
semester of 2019. However, only six male students finished the course and thus,
only the data coming from these students were analyzed considering that they
completed all the assessment tasks for the study. Any of the six students who
finished the course had had any formal English training after high school.

From the seven students who dropped out, two stopped attending after the
first two weeks of class, whereas the remaining five dropped out before the
assessments in this study were carried out. The general age range of the six
participants who finished the course is between 20 and 26, and all of them are full-
time students with little or no work experience. All of the six students performed at
an intermediate proficiency level in the diagnostic test conducted at the beginning
of the course.

Data collection instruments
Rubrics
All the writing and speaking tasks that were used for this research study also

served as summative and formative assessment of the ESP course for mechanical
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engineers. Detailed, analytic rubrics were developed for each of the writing (see
appendixes Q, R, and S) and speaking (see appendix T) assessment tasks
including constructs such as grammar, vocabulary, mechanics, organization, and
task completion based on CEFR’s descriptors for independent and proficient users
of the language. In fact, Kantarctoglu & Papageorgiou, (2012), Luoma (2004), and
North (2014) support the use of this framework for assessment purposes due to
the many advantages and guidance it offers. The descriptors in the rubrics were
adapted in order to match the specific requirements for the task in terms of
achievement and expected language use, and they are followed by can-do
statements to be tallied based on the assessment results of each student. The use
of such can-do statements is also supported by Kantarctoglu & Papageorgiou
(2012).

Also, as evidenced in the rubrics for the writing assessments (see
appendixes Q, R, and S), it is important to mention that the possible scores
students could obtain were 5, 3, and 1. If a student scored 3 points in all criteria,
the grade would be a 6, in other words, a non-passing grade according to the
indicator of strength for this study. This means that in terms of rubric design,
obtaining a 3 is an indicator of weakness. The constructs for this score indicate that
the student did not fully comply with what was expected in the task.

Additionally to the rubrics, specific data collection instruments were
developed so that qualitative and quantitative data could be collected, analyzed,
and processed in a systematic fashion. All the aspects included in these
instruments are extracted from the syllabus, the content, and the language to be

addressed for productive skills throughout the ESP course. The aspects in these
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instruments also refer to the constructs that are assessed in the rubrics with the
intention of establishing a cohesive and coherent data collection process and
analysis. Moreover, the structures and functions in the instruments were chosen
based on their frequency in the authentic materials that these students are
exposed to when in contact with the language. In the case of the writing tasks, the
data collection instrument (see appendix Y) classifies the errors according to their
type. For the speaking task, the data collection instrument (see appendix Z) allows
researchers to do the same classification. Both instruments offer options for the
researchers to use as a checklist and provide space to include comments on
strengths and take notes of examples of the mistakes. Moreover, all options in the
checklist are based on the contents covered in the course.

Two more instruments were developed with the purpose of summarizing the
errors and displaying them as group results, and they are divided into group writing
summary (see appendix AA) and group speaking summary (see appendix BB).
These two instruments are identical to the instruments used for each student but
contain the collective results of the group. A final instrument that contains the
overall results for both speaking and writing was created (see appendix CC) with
the purpose of quantifying the errors made by 50% or more of the students in both
productive skills, as well as including qualitative information about the group’s
strengths in both productive skills. In short, data collection was achieved with
seven tools including rubrics and data collection instruments.

The aim of the course in terms of grammar was not to teach the structures in
isolation or make them the entire focus of the class. On the contrary, the aim was

to teach certain structures linked to very specific uses as the tasks demanded
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(Ellis, 2018), and based on what the students' proficiency allowed. Only particular
elements from each grammatical aspect were taught, and this was done in direct
connection with their meaning and use in particular engineering contexts, as
suggested by Ellis (2018), who claims that there are techniques designed “to
attract learners’ attention to form while they are using L2 as a tool for
communicating” (p. 73).

The course writing and speaking assessments served two purposes since
they measured the achievement of certain course objectives and at the same time
provided data for this research study. Another significant reason why productive
skills assessment was selected as the topic of this study is that the types of tasks
developed are highly relevant in the workplace and could determine a mechanical
engineer’s performance and affect an organization’s overall production. In addition,
this research project sought to identify the most common errors in the previously
mentioned assessments and, therefore, discover if the lessons had a positive
effect on the acquisition of the content taught.

The following section describes each of the assessment tasks and refers to
the rubrics and specific data collection instruments for each of the tasks.
Instruments designed to appraise individual student performance are also
described below as well as the instruments that summarize all of the group’s data
per skill.

Assessment Tasks Description

Four tasks were developed throughout the course in order to assess

productive skills. In regard to writing, students had to work on an email reply, a lab

report introduction, and a project progress report. In the case of speaking, the task
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consisted of an oral presentation. All tasks are described in more detail in the

following sections.
E-mail reply. Writing e-mails appropriately is part of the needs of

mechanical engineering students in their field. As Chan and Frendo (2014) explain,
well-written emails are important to keep successful business relationships in a
company. Thus, the first writing assessment task attempted to measure to which
extent students could properly write an e-mail reply. In this task, students were
given a prompt consisting of an e-mail thread between a mechanical engineer and
a supplier. Students took the role of clients and were asked to write a response to
the quote for machine components by fully answering all the questions in the e-

mail and adding comments as necessary (see Appendix Q).

Lab report. Another need that was pointed out by this cont in the needs

analysis was the urge to properly write lab reports. As suggested by the Council of
Europe (2018), attention was given to the reports section of the CEFR since the
mechanical engineering students were expected to submit a lab report introduction
as part of their assessments in the ESP course and in this research study. For the
second writing task, students were given a lab report with the introduction missing.
They were required to properly compose it by following the IMRaD (Introduction,
Method, Results and Discussion) format and Mussman’s (2013) recommendations
for lab report writing. As the IMRaD format suggests, they were expected to include
background on the field needed to understand the text, a thesis statement, a
hypothesis, the objective of the lab report, and finally the reason for conducting the

research.
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Project progress report. The third writing task consisted of a written
progress report of the final oral project, in which students had to describe a
mechanical engineering product or process of their creation. In this written report
students were required to describe their project proposal, design, steps, and
justification in a clear, detailed, and technical manner.

All three writing assessments (email, lab report introduction, and project
progress report) were assessed through an analytic rubric based on the
recommendations in Celce-Murcia, Brinton and Snow (2014), Bailey and Curtis
(2015), and Mihai and Purmensky (2016). The rubrics included categories such as
task completion, vocabulary, grammar, mechanics and organization (see
appendixes U, V, and W).

Project oral presentation. At the end of the course students were required
to give an oral presentation about a project designed and developed based on a
topic of their choice. In this oral assessment task students were expected to
incorporate input from all three units taught as needed. The choice of constructs for
the development of the rubric to assess this task was focused on Coombe et al’s.
(2007) recommendations (see appendix X).

Students were also expected to properly incorporate public speaking and
persuasion strategies. These were studied in the course because mechanical
engineers have to use them when proposing a new project design to a clientin a
meeting or to supervisors and employees at work. The descriptors provided by the
Council of Europe (2018) offered light for the assessment of the oral presentation
in the ESP course for mechanical engineers, which is part of this research study

under this framework of reference. The reason why this is the only speaking
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assessment task during the course lies in the fact that this macro skill emerged
from the needs analysis as one of the least necessary skills for mechanical
engineers in the academic context and at work. However, since this is the
assessment that students carried out at the end of the course, the task allowed
them to apply and integrate all course contents in a productive and meaningful
manner. To conclude, speaking was assessed through analytic rubrics that were
carefully designed for this purpose and that were aligned to CEFR descriptors in
order to measure students’ performance in terms of grammar, vocabulary, content,
pronunciation, intonation, and fluency when delivering their oral presentations.
Important aspects of delivery and communicative competence were considered in
the speaking assessment as a way to comply with the recommendations in the
literature as explained before.
Procedures

The assessment tasks were administered at different stages of the research
study. The email-writing task was administered first, and students completed it in
class in less than 40 minutes without using dictionaries or any other aid. The
second writing assessment administered was the lab report introduction, followed
by the project progress report, which were both written by students at home. These
three writing assessment tasks were administered upon completion of unit 2, which
focused on writing. On the other hand, the oral assessment task was completed by
students during the last day of class once unit 3, which focused on speaking and
listening, had been completed. The oral presentations were audio recorded with

students’ permission for later analysis and grading.
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Both researchers collected data using the research tools and rubrics to
grade the assessment tasks individually, and then the data and grades collected by
each researcher from each student and each task were averaged using the
corresponding instruments. In this way, the score and data collected for each
student were carefully considered by both researchers before compiling the group
results. There were minor differences in the scores given by each researcher in
two tasks, but they did not affect the students’ overall grades.

For the oral task, rubrics and research instruments were completed by each
researcher individually based on the recordings of the oral presentations, and then
individual results obtained by each researcher were put together and averaged
using the corresponding instruments. There were no disagreements between the
two raters in relation to passing or failing grades, and the scores of individual raters
did not differ significantly. Finally, the group’s overall results for both speaking and
writing were entered into the corresponding instrument using the data and scores
obtained from the group summary for each productive skill. The data was analyzed
based on Dérnyei’s (2007) principles of qualitative and quantitative data analysis.
He describes data transformation as an analytical strategy used in mixed-methods
research which integrates qualitative and quantitative data for statistical or thematic
analysis. In order to achieve this, grades obtained in the four assessment tasks
that are part of this study were analyzed individually using rubrics and checklists
with can-do statements. The passing grade of all tasks was 7 out of a maximum of
10. Group results from both qualitative and quantitative analysis were then
summarized and averaged in one single instrument for each of the two macro skills

in order to obtain group results. Finally, the most common errors were identified
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and the most common strengths were grouped following Dornyei’s (2007) concept
of typology/category development. He explains that one type of data is analyzed to
later establish categories that are used to analyze the other type of data. In the
case of this research study, for instance, qualitative data was collected on the type
of errors made for each of the specifically chosen constructs of speaking and
writing in order to identify common errors. This data was later used to quantitatively
identify the percentage of students who made those mistakes.

Regarding data presentation, Dérnyei (2007) explains that quantitative
reports are characterized by tables and figures described as “reader-friendly data
presentation methods whereas qualitative reports are language-based and
iterative” (p. 285). In light of this, the next section shows the results obtained in this
research study.

Results

This research aimed to measure students’ performance in the assessment
of productive skills in their ESP course. As specified in the methods section, the
information gathered was categorized into strengths and weaknesses. Thus, the
results obtained in this regard will be explained based on the assessment tasks
used for the study, and in the following order: e-mail reply, lab report introduction,
project progress report, and oral presentation.

First, for the email reply assessment, the results revealed that all six
students were able to obtain a grade of 7 or above. Obtaining this grade was set as
an indicator of strength in their performance, meaning that all of them were able to

comply with what was expected.
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To elaborate on the previous information, one out of the six students
obtained a grade of 10, two of them a grade of 9 or above, two others a grade of 8,
and only one was given a grade of 7. For this writing assessment students were
evaluated in terms of task completion, vocabulary, grammar, mechanics, and
organization. Regarding the first criterion the results indicated that five students
complied with all required elements, whereas one of them included the majority of
the indicated aspects to compose the email. Second, in terms of vocabulary the
results revealed that four out of six students included appropriate technical
vocabulary and sequencers to connect their ideas. However, two out of six
students lacked some of the necessary vocabulary to properly reply to the email,
and sequencers were not correctly used. As a third point, half of the participants
were able to use grammatical structures correctly, which allowed the reader to
understand the text, whereas the other half made some mistakes that distracted
the reader from understanding the email at some points. In terms of mechanics,
the results revealed that only two out of six students complied with the
requirements with only a few to no errors in punctuation, spelling, and
capitalization. The other four students made some errors in the aspects mentioned,;
for example, there were some run-on sentences in their writings. Finally, regarding
organization, all six students were able to follow a logical flow or sequence by
including a clear salutation, response, conclusion, and closing. The detailed

scoring for each criterion is summarized in Table 5.
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Table 5

Students’ score distribution per criterion in email reply task.

Score Task_ Vocabulary Grammar Mechanics Organization
Completion
5 5 4 3 2 6
3 1 2 3 4 0
1 0 0 0 0 0

Note. Numbers shown derive from points obtained by the 6 students in the task.

Each students’ writing assignment was also analyzed in terms of more
specific, CEFR-guided can-do statements for an independent and proficient level.
In this regard, the results revealed that only two students wrote the email response
at a proficient level since they were able to formally express themselves with clarity
and precision through a flexible and effective use of language. The other four were
able to perform at an independent level by writing formal emails with appropriate
register, structures, and conventions pertinent to the context. They can also make
a complaint and request action as well as use language fluently and effectively to
give detailed information about any particular experience. Nevertheless, these four
students made some mistakes which prevented their performance at a proficiency
level according to the rubric descriptors.

Second, for the lab report introduction, the results revealed that all six
students obtained a grade of 7 or above. Similar to the email writing assessment,
this grade was set as an indicator of strength in their performance, meaning that all
of them were able to comply with what was expected. More specifically, two

students obtained a grade of 9 and the other four obtained a grade of 8.
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In terms of task completion, only one student included ideas that were not
fully developed whereas the remaining five included all elements requested and
developed completely their ideas. The opposite happened in mechanics, in which
only one student had a few to no errors in punctuation, spelling, and capitalization.
The other five students made some mistakes in those aspects. (See appendix U).
Grammar results for this assessment showed that four students made some
mistakes in meaning and/or form whereas two students used precise grammar
structures that were correct in meaning and/or form. In relation to vocabulary, only
one out of the six students lacked some technical vocabulary or used sequencers
incorrectly. Finally, for organization, all six students obtained all the points. The
detailed scoring for each criterion is summarized in Table 6.

Table 6

Students’ score distribution per criterion in the lab report introduction task.

Score Task' Vocabulary Grammar Mechanics Organization
Completion
5 5 5 2 1 6
3 1 1 4 5 0
1 0 0 0 0 0

Note. Numbers shown derive from points obtained by the 6 students in the task.

Again, each students’ writing assignment was analyzed in terms of more
specific, CEFR-guided can-do statements for an independent and proficient level.
In this regard, the results revealed that two students wrote the lab report
introduction at an independent level, which means that they need reinforcement

and improvement to be able to write a suitable introduction to a longer report,
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article or dissertation on a complex academic or professional topic. On the other
hand, the remaining four students were able to perform at a proficient level,
meaning that they can write a suitable introduction to a longer report, article or
dissertation on a complex academic or professional topic

Finally, for the third and last writing assessment, which was the project
progress report, the results revealed that five out of six students were able to
obtain a grade of 7 or above, which overall indicates success in their performance
and compliance with the expectations set for this particular writing assessment.
There was only one student who was unable to reach the successful performance
indicator established in this study and obtained a grade lower than 7. To elaborate
on this matter, three out of the six mechanical engineering students obtained a
grade of 9, whereas one obtained a grade of 8, another one a grade of 7, and
finally there was only one student who obtained a grade of 6 or above.

As in the previous tasks, the students were assessed in terms of task
completion, vocabulary, grammar, mechanics, and organization. In regard to the
first criterion, the results revealed that only three of the students complied with all
the requirements and fully developed the report by considering the indicated
aspects to describe the product or process, whereas two of them included the
majority of the aspects the report asked for, and only one submitted a report that
addressed a few of these requirements. In regard to vocabulary, the results
revealed that four out of six students included appropriate technical vocabulary
related to machine parts, tools and new technologies, and demonstrated an
appropriate use of sequencers and linking words; however, the remaining two

students lacked some of these lexical items to support the development of their
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report and showed an incorrect use of sequencers and linking words. In terms of
grammar, the results showed that only one student used precise grammar
structures that were correct in meaning and/or form with no to a few mistakes that
could distract the reader from understanding. On the other hand, the remaining five
students presented some mistakes in meaning and/or form that distracted the
reader from understanding at some points. In relation to mechanics, the results
revealed that five of the students presented a few to no errors in punctuation,
spelling and/or capitalization with absence of fragments and run-on sentences,
whereas only one of them presented some mistakes in the aspects mentioned
before. Finally, in terms of organization all six students developed a report that
followed a logical flow of ideas that helped the reader to understand the text. The
detailed scoring for each criterion is summarized in table 7.

Table 7

Students’ score distribution per criterion in the project progress report task.

Score Task' Vocabulary Grammar Mechanics Organization
Completion
5 3 4 1 5 6
3 2 2 5 1 0
1 1 0 0 0 0

Note. Numbers shown derive from points obtained by the 6 students in the task.

For this last writing assessment, students’ performance was also analyzed
in light of more specific, CEFR-guided can-do statements. The results revealed
that three students performed at an independent level, meaning that they can write

a text on a topic of interest by using simple language as they point out advantages
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and disadvantages and justify their opinions. They can also provide reasons for or
against a particular point of view. The results showed that the other three students
were able to perform at a proficient level, meaning that they were able to produce
suitable introductions and conclusions to a longer text on a complex topic in an
academic or professional field within their interests. The results indicated that their
writing was clear and well-structured.

This research study also intended to measure students’ performance in
spoken English through an oral presentation. In this speaking assessment a grade
of 7 or above was also set as the indicator of success in student performance. The
results revealed that two out of six students obtained a grade of 9, whereas two of
them obtained a grade of 8 and the other two a grade of 7.

During their oral assessment, this group of mechanical engineering students
was assessed in terms of grammar, vocabulary, content, pronunciation and
intonation, and fluency in a scale from 1 to 5, with 5 being the highest score. This
scale contained frequency ranges which were used to assess students’
performance in the task. In terms of grammar, the results showed that two students
were able to express complex ideas with ease and successfully shift from one
structure to another, whereas two of them did it most of the time and the other two
occasionally. In terms of vocabulary, the results indicated that four students were
able to use an appropriate range of vocabulary related to machine parts, tools, and
new technologies most of the time. They were also able to use some linking words,
antonyms, synonyms, and sequencers which were part of the course syllabus, but
did not show a full command of these lexical items to elaborate on complex subject

descriptions. The two remaining students were able to go beyond the use of
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vocabulary described before and made an appropriate use of sequencers, linking
words, antonyms, and synonyms. In regard to how content was addressed, the
results point out that five out of six students gave descriptions that were clear and
detailed for the project and went beyond expectations. There was only one student
who offered fairly clear descriptions most of the time but lacked detail. Interestingly,
for the section on pronunciation and intonation, there were three marked divisions
of student performance. Two of these students usually clearly pronounced —s
endings, —ed endings in regular verbs in past and past participial form and made a
clear distinction between the /i/ and /I/ sounds. Their intonation of —wh and yes/no
guestions was clear and natural and allowed the listener to fully understand the
message. Moreover, two of the students usually produced correctly the intonation
and pronunciation aspects explained before, and the other two did it sometimes.
Finally, in regard to fluency the same pattern was present. The results showed that
two out of six students delivered the speech effortlessly, with natural speech, and
no hesitation or breakdowns, whereas two of them delivered a speech that was
smooth but with a little hesitation leading to rephrasing and minor breakdowns. The
remaining two students produced their message with some hesitation, therefore
causing moderate breakdowns in communication. The details of the results of the

speaking assessment are summarized in Table 8.
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Table 8

Students’ score distribution per criterion in the oral presentation task.

Pronunciation

Score  Grammar Vocabulary Content and Fluency
intonation
5 2 2 5 2 2
4 2 4 1 2 2
3 2 0 0 2 2
2 0 0 0 0 0
1 0 0 0 0 0

Note. Numbers shown derive from points obtained by the 6 students in the task.

After delivering their oral presentations, the students were also assessed in
light of CEFR-guided, specific can-do statements. The results showed that four out
of six students were able to perform at an independent level, which means that
they can give a clear and prepared presentation on a familiar topic within their field
and that can be followed without difficulty most of the time; they are also able to
point out similarities and differences, advantages and disadvantages of several
options, and give reasons in support or against a viewpoint. In contrast, the results
revealed that only two students were able to perform at a proficient level according
to CEFR. This means that they were able to deliver a presentation of a complex
topic that was clear and well-structured. They were also able to expand and

support points of view by providing reasons and relevant examples.
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Discussion

The aim of this study was to investigate the performance of a group of
mechanical engineers in the assessment tasks of the productive skills in the ESP
course. In order to answer the research question, this section focuses on salient
findings and their analysis regarding the students’ strengths, weaknesses, and
most common errors in both speaking and writing tasks.

Strengths in Writing Assessments

The results of the three writing assignments that students completed show
that organization is a strength since all six students obtained all possible points in
the rubric for organization as detailed in tables 6, 7, and 8. This is a relevant finding
considering that organization of each type of writing subgenre was addressed and
thoroughly taught and practiced during the course. The fact that students worked
with several samples of emails as well as lab reports and their organization could
be a reason why good scores were obtained in this aspect. Hence, it can be said
that this goes with Nunan’s (1998) product approach in writing, where the result is
the imitation of a sample text. Another reason could be that students had
background knowledge in the organization of these types of texts due to previous
exposure and, therefore, this aspect was not a challenge in these tasks.

Vocabulary seems to be another strength. Even though the results are not
as homogeneous in all three tasks as with organization, the lowest score for this
aspect was 3 out of 5, and it was obtained only by two of the six students. This
means that considering the three writing tasks altogether, the majority of the
students obtained the maximum score for vocabulary and therefore performed

similarly. These results are somehow expected given that there was constant and
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detailed vocabulary work throughout the course. Students were provided with
complete glossaries in each lesson, which seems to have aided the incorporation
of such lexicon in the assessment tasks.

With less consistency than organization and vocabulary, overall task
completion results show that students were able to comply with all or nearly all that
was expected from the task in terms of content and length. The outlier is a student
who obtained a score of 1 because he wrote limite d content in one of the tasks.
However, it can be deduced that there might be several factors that can cause
students to write more or less. Familiarity with the topic, interest, test anxiety or
mood are some examples of internal factors that could have caused variations in
the scores for completion. Nevertheless, as mentioned before, task completion can
be considered as a relative strength considering that the majority of the students
obtained scores of 5.

Weaknesses in Writing Assessments

Grammar and mechanics are the two weakest constructs of writing as seen
in the results obtained from the three writing tasks. Table 9 below summarizes and
compares the results for grammar and mechanics in each writing task. Even
though no students obtained the lowest score in any of the writing tasks for either
grammar or mechanics, these two constructs are considered weaknesses since
the majority of the students scored 3 points out of the 5 possible points. As
mentioned before, obtaining 3 points means that the learner is unable to fully
comply with the requirements of the assessment as there are areas of
improvement to meet expectations. We can derive from the data in table 9 that

overall, for grammar and mechanics the majority obtained 3 points while no student
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scored at 1 point in the writing assessment tasks. Moreover, there is a relevant
exception in mechanics for task 3. In this writing task, which consisted of a project
progress report, only one student did not score all maximum points. Further
research could be conducted in order to identify possible reasons for these outlying
results considering that the type of subgenre differs from the previous two tasks,
and considering that writing task 3 was more of an informative nature compared to
the first two writing tasks. It can be implied that given that writing task 3 was
broader in nature, instruction about this type of task should have been more
detailed or of a stronger focus than tasks 1 and 2 in order to provide students with
all language requirements to be able to comply with the task more at ease.

Table 9

Number of students who obtained each score for grammar and mechanics in each

writing task
Score
Grammar 5 3 1
Task 1 3 3 0
Task 2 2 4 0
Task 3 1 5 0
Mechanics 5 3 1
Task 1 2 4 0
Task 2 1 5 0
Task 3 5 1 0

Note. Numbers shown derive from points obtained by the 6 students in the task.
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Despite the fact that in task 3 most students scored positively in mechanics,
opposite results were obtained for grammar. In this same task, five students
obtained a score of 3 out of 5 leaving only one student with the maximum score.
This is relevant for the study because it is another contrastive result in the same
task. A possible explanation for these results could lie in the fact that this writing
task offered the students more flexibility in terms of content. For the previous two,
students were given the prompt (in the case of the email they had to reply) and the
complete lab report (which they had to write the introduction for). On the contrary,
the project they developed for which they had to write the progress report (writing
task # 3) was open to a topic of their choice and, therefore, the low restriction of
content and the need for the inclusion of students’ personal opinions could have
caused students to make more grammar mistakes. In this case further research is
recommended on the development of project reports for this population of
mechanical engineers in order to determine whether the type of writing task had an
effect on the type of language needed from students or on the level of challenge of
grammar structures required. This could also be linked to focused instruction of the
language for tasks 1 and 2, but not of that for task 3 given its broader nature.

This study also aimed at identifying the most common mistakes students
made. For the writing tasks, the most common grammar mistakes included passive
voice errors, word order, and subject-verb agreement. Table 10 provides examples
of each type of mistake taken from the students’ writing tasks.

It is interesting to notice that even though passive voice was thoroughly
taught throughout the course, the students made several mistakes with this

structure. The fact that the writing tasks demanded the use of several tenses,
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active voice, passive voice, and complex grammar constructions at once might
have hindered the accurate use of passive voice when in context and in
combination with other structures. Most of the mistakes in this regard relate to the
use of a verb in simple form instead of the past participle form. This somehow
evidences students’ awareness of the use and meaning of passive voice since all
the errors of this type were found in the right environment for passive voice to be

used.
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Samples of the three most common mistakes in students’ writing assessments in

grammar and mechanics

Grammar

Passive voice

-this can be facilitate
-it couldn’t be send

-it is successfully proof
-their performance is measure

Word order

-the objective is to
know how works a heat
pump

-to obtain the
information necessary
for this

-the coefficient of performance
usually is more

- it will be necessary smaller
arrays

Subject-verb

-the heat pump have
-figure 1 and 2

-a parameters is shown

agreement ilustrates -we was talking about
Mechanics
spellin -trough -wich
pefiing -saourronding -obteined
-Thanks for your
, response, | was waiting -It is used in homes there is
Punctuation for it.

-Please, let me know
if, you can send it.

great potential.

Capitalization

-Figure 2 shows a Heat
pump cycle.

-We need to discover
How it works.

-...is powered by direct solar
panels, The goal is to...

Note. Punctuation and capitalization rules were not explicitly taught in the course.
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Another common grammatical error found in the writing tasks is word order.
This type of error was commonly found in both statements and questions
especially in simple present tense utterances both in active and passive voice. This
observation is unanticipated considering that the students performed at an
independent level of proficiency in the diagnostic test; and considering that they
were exposed to more complex structures during the course. Some errors with the
passive could also be normal at independent level. Nevertheless, students could
have been exposed to the form of simple present tense at early stages of their
learning process, suggesting that the correct structure was latent. The third most
common grammatical error found was subject verb agreement. In most cases, this
type of error was found in utterances containing long or compound subjects and,
suggesting that it is easier for students to lose track of the referent in the sentence
causing disparity in the choice of verb number. Similarly to the previous type of
error, this one seems to be a basic aspect of the language that students should be
mastering at this point. Further research, if conducted, could determine the root
cause of these issues and could contribute to identify adjustments that could be
made in the course for this aspect to be reinforced if retaught.

The weakest aspect of mechanics that was identified in the writing tasks is
punctuation, and precisely one of the limitations in this study relates to the
insufficient amount of time to focus on mechanics during the ESP course. This is
reflected in students’ performance in the writing assessment tasks since there are
several errors that relate to basic punctuation rules. Run on sentences, comma
splices, and fragments were commonly found even though students were given a

writing aid with punctuation rules. If they had been exposed to punctuation practice
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with greater frequency and time, perhaps students’ proficiency in this regard would
have been higher. Follow up research could determine if the suggested exposure
can generate improvements or if different teaching methods were necessary. It can
be enlightening to look into students’ punctuation proficiency and familiarity in their
L1 in order to determine if their weakness is directly connected to English or if it
goes beyond to their L1.

Before discussing results for the oral assessment, we summarize that
students’ overall performance in writing assignments was at an independent level
and that their strengths are organization, task completion, and vocabulary while the
weaknesses are limited to specific aspects of grammar and mechanics.

Strengths in Oral Assessments

The results of the project oral presentation revealed that content is a
strength since five out of six students obtained all possible points in the rubric. The
relevance of this finding lies in the fact that this group of students was highly
encouraged to work on detailed descriptions because of the importance this has in
the workplace. During the course, they were also asked to submit a written report
on the progress of their project, so this could be a reason why they carried out a
deeper research on their topic to later deliver a complete oral presentation. Another
reason could be that throughout their major they are also encouraged to go beyond
expectations by providing detailed descriptions on particular subject matters. The
lowest score in this construct was 4, meaning that this student was very close to
meeting the expectations for the presentation in terms of content.

Similarly, the results show that overall command of vocabulary was good

and consistent in the group of students. The highest score they could obtain was a
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5, and two of the students achieved that number of points. The other four obtained
a score of 4, which means that most of the time they showed correct application of
the lexicon studied throughout the course. Just as it happened in the writing
assessments, the glossaries designed throughout the course seem to have
contributed to the incorporation of relevant lexicon in the oral presentations. These
results shed light on the importance of strongly addressing vocabulary in an ESP
course since this is one of the aspects many students may struggle the most with.
For this particular course this need was clearly pointed out by the participants.

In terms of pronunciation, there is significant evidence of strength in how
students pronounced —ed endings in their presentations; in fact, only the words
“invested” and “trapped” were mispronounced by one student. The rest managed
the pronunciation of these endings very well. It can be said that the course allowed
for growth in this regard since students had a significant exposure to this when the
topic of passive voice was covered in class. The opportunities for oral practice and
timely feedback may have been significant factors which allowed for a positive
salient performance in this regard. Thus, in a future ESP course for this population
this is a pronunciation aspect that should remain as part of the syllabus due to the
improvement students showed in the pronunciation of the —ed endings in this
study.

In regard to the can-do statements, the strengths identified are that most of
the students, specifically four of them, were able to perform at an independent level
as they are able to deliver a presentation that is prepared, straightforward, and
systematically developed. For this particular research paper, the can-do tables

from CEFR were adapted in a way that they could display the descriptors that were
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pertinent to this study, and that allowed the researchers to say that their
performance matches to a significant extent the profile of an independent user of
the language. For the other two students, the evidence of their performance allows
the researchers to place them under the umbrella of proficient users of the
language based on the descriptors pertinent to this research because the delivery
of their speech highly matches with the can-do statements for a speaker with said
proficiency profile. There was an evidenced improvement in performance from the
diagnostic test principally observed in the appropriate use of some technical
vocabulary taught during the course and in the accuracy of some grammatical
structures also taught during the course.
Weaknesses in Oral Assessments

Grammar and the pronunciation of vocabulary words related to machine
parts, tools, and new technologies are the two weakest constructs of speaking for
the participants in this study. It can be derived from the data obtained that a higher
focus on pronunciation practice was needed in the course. Despite the fact that
students had a lot of exposure to glossaries to improve their reading and writing,
the length of the vocabulary lists and little time devoted to pronunciation practice of
these words in the course may have been the reasons why most of the students
did not fulfill expectations in this matter. It should be said, however, that the low
exposure to spoken English was limited by the need for focusing more on reading
and writing due to the nature of the major as identified in the needs analysis
conducted in early stages of this research. Further research can be done on the

internalization of the correct pronunciation of technical words and their use in major
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oral transactions of students of this area. Table 11 shows samples of words that
were presented in the glossaries and that were mispronounced by the students.

Table 11

Sample vocabulary items related to machine parts, tools, and new technologies

that were mispronounced in the oral presentations

Nouns Verbs Adjectives
Power, wire,
conductor,
maintenance, gears, turn efficient

strengthen, bearings,

manufacturing, fins

In regard to grammar, it can be said that for students who got the lower
scores, it was somehow challenging to manage the idea units that Luoma (2004)
talks about, meaning that they encountered some difficulties to communicate
complete ideas that the audience could comprehend in real time. Other factors that
might have contributed to getting these scores could be anxiety and nervousness
at the moment of standing in front of an audience and being assessed as Celce-
Murcia (2014) pointed out.

Another aspect that needs to be discussed in terms of grammar is related to
the type of mistakes that were made by students. The first two objectives of unit 1
addressed the use of simple present in active and passive voice, and the group of
students had exposure to this grammar during three consecutive lessons; however,

the results reveal that the majority of the students made significant mistakes in the
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use of simple present in active voice. Something that might have led to this is the
fact that the exposure to this grammar was done through reading and writing
exercises because of the focus given to the course at the beginning. Concerning
the use of simple present in passive voice the results reveal that only a small
number of mistakes was made by students. There were a total of 3 mistakes for
simple present in passive voice versus a total of 21 mistakes of simple presentin
active voice. Table 12 illustrates this significant difference found in the study in the
use of simple present in active and passive voice.

Table 12

Mistakes made by students at the moment of using simple present in active and

passive voice during their oral presentations

Mistakes in the use of simple present

-the gas is contract
Passive voice -they are invest
-it is operate

-air conditioners

-it produce
consumes
: . -the magnet create
-it compact it to .
: X -it stop completely
-it consist

] : -
_the gears that converts what we need to implement this®

i - -all of them looks -itis stay
Active voice -the magnet need
-the gears looks .
-this release

-each gear have

-it doesn’t has

-the gases goes

-this kind of boiler have
-the industry hasn'’t

-a geothermal energy contaminate
-in this consist my project
-this energy don’t have
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It can be said then, that a future ESP course for mechanical engineers can
be strengthened in the application of simple present through more spoken practice
to raise more awareness in self-monitoring at the moment of using this verb tense
in active voice.

Finally, in terms of fluency only two students were given the maximum
score. Once again, being in front of an audience might have generated certain fear
or insecurity in the students which ended up as some breakdowns in
communication. This again, paves the way for expansion on speaking practice in
an ESP course in a way that students can gain even more preparation to carry out
oral transactions in their area of expertise.

Conclusions

In order to answer the research question posed at the beginning of this
study, the results of this research were analyzed to conclude that students’
performance in the assessments of productive skills share some similarities and
differences.

Their task completion and vocabulary use were identified as a strength in
both productive skills assessments, whereas grammar came out as a weakness in
both as well. Simple present was a major grammatical issue in writing and
speaking and therefore needs attention in a future course. On the other hand, there
are contrastive results in relation to the specific constructs of each of the
productive skills that differ from each other because of their nature. Nevertheless,
these results pose thought-provoking implications for future researchers and
instructors who are interested in teaching this course. Some of these implications

include the need for thorough practice of specific grammar, vocabulary, and
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punctuation points; as well as other recommendations included in the following
section.
Recommendations

In order to achieve better results in a future ESP course for mechanical
engineers or in order to help students perform at a proficient level in similar
speaking and writing assessment tasks, the researchers provide the following
recommendations:

1) Enhancing and maximizing practice opportunities for punctuation rules. This
would need to be done in a contextualized way through meaningful,
authentic tasks in which students have opportunities to identify incorrect
punctuation marks and placement.

2) Assigning and devoting, if possible, more time to writing in the pacing of the
course as a means to guarantee deeper development of writing skills and
writing language content.

3) Researching L1 interference with the correct use of punctuation marks in L2
through a writing diagnostic test in students’ L1. Researchers can then
compare the performance in both languages always considering the
differences between both, and could analyze the type of error in L2 to
determine if it corresponds to possible wrong punctuation in students’ L1.

4) Creating more opportunities for speaking practice in order for students to
start developing more self-monitoring skills at the moment of producing
orally in the language.

5) Designing additional oral assessments in order to have at least a second

task that allows comparison of data and its contrastive interpretation.
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6) Setting a minimum (or maximum) number or words or paragraphs to be
included in the tasks to prevent students from writing less than expected.
Limitations

This research study was not exempt from limitations. Even though the
participant population displayed exemplary commitment, one of the main limitations
was student attrition. The course started off with thirteen students from which only
six finished. The reasons why seven students dropped out are unrelated to the
course quality or delivery and obey to personal academic and professional
circumstances that students encountered on the way. This was reported by them
personally and via email. This led to a short amount of data that could be analyzed
since only six students completed all assessment tasks in this study.

Another limitation is that there were plagiarism issues with three of the six
students for one of the writing assessments. In order to obtain valid, reliable
results, the researchers had students rewrite the plagiarized tasks with only original
content. This process slowed down the data collection and analysis that perhaps
could have been solved by a preventive, informative plagiarism warning and

disclaimer before the writing assessments were carried out.
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Appendix A. Students Questionnaire A Q

University of Costa Rica W

Master’s Program in TEFL
Coto & Rojas
Cuestionario para Estudiantes

El siguiente cuestionario tiene como propadsito recolectar informacion para disefiar
el curso de inglés especifico para ingenieria mecanica para estudiantes de la
Universidad de Costa Rica. Este proyecto es parte de los requisitos del programa
de maestria de ensefianza del inglés como lengua extranjera. La informacion
recolectada sera confidencial.

Cuestionario para estudiantes A

Parte I. Informacion personal

1. Nombre:

2. Nimero de carnet;

3. NUmero telefonico:

4. Correo electronico:

5 Indique su rango de edad con una X:
()17-25 ( )26-35 () 36-45 ( )46-60 ()61 en adelante

6. Marque con una X la respuesta correcta. Usted es:

) Estudiante de ingenieria mecanica en la UCR.
) Estudiante de otra carrera en la UCR.

) Docente de ingenieria mecanica en la UCR.

) Docente de otro area en la UCR.

) No estudia ni labora en la UCR.

NN NN N

7. Prefiere ser contactado por:
( )Correo ( ) WhatsApp

8. ¢ Qué dia podria asistir a un espacio en la universidad a realizar una prueba
diagndstico?

( )Lunes ( ) Martes () Miércoles () Jueves ( )
Viernes ( ) Sabado
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9. ¢ En qué horario podria asistir a un espacio en la universidad a realizar una
prueba diagnéstico?

( ) Mafiana

( ) Tarde

( ) Tarde-noche

( ) Ningun horario me funciona

Parte Il. Experiencia con el inglés
1. ¢ Por cuantos afios ha estudiado inglés?

) 1 aflo 0 menos

) 2 aios

) 3 afios

) 4 afios

) 5 afios 0 mas

) Nunca he estudiado inglés

NN AN NN N

2. ¢ Cudl considera que es su nivel de inglés actual?

( ) Nulo

( ) Principiante

( ) Intermedio

( ) Avanzado

3. ¢ Esta interesado(a) en llevar un curso de inglés especifico para ingenieria
mecanica el segundo semestre del 20197

( ) Si
( ) No

Parte Ill. Inglés en la Universidad.

1. Indique con una X la frecuencia con la que usted realiza las siguientes
actividades utilizando el idioma inglés como estudiante de ingenieria mecéanica.

Siempre Casi siempre A veces Nunca

1. Escribir

2. Leer

3. Hablar

4. Escuchar




2. Indique con una X la frecuencia con la que usted realiza las siguientes
actividades utilizando el idioma inglés como estudiante de ingenieria mecénica.

a. Indique con una X la frecuencia con la que usted realiza las siguientes
actividades escritas utilizando el idioma inglés como estudiante de ingenieria

mecanica.
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Escribir

Siempre

Casi
siempre

A veces

Nunca

1. Escribir explicaciones de procesos.

2. Escribir descripciones de
procedimientos.

3. Escribir reportes de laboratorio.

4. Escribir correos electronicos a
expertos en ingenieria mecanica.

5. Escribir correos electrénicos a
docentes.

6. Escribir correos electronicos a
comparfieros.

7. Tomar notas.

b. Indique con una X la frecuencia con la que usted realiza las siguientes
actividades de lectura utilizando el idioma inglés como estudiante de ingenieria

mecanica.
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Leer

Siempre

Casi
siempre

A veces

Nunca

1. Leer articulos cientificos.

2. Leer articulos de revistas
especializadas en ingenieria
mecanica.

3. Leer articulos de periédicos

relacionados a ingenieria mecanica.

4. Leer manuales explicativos.

5. Leer manuales describiendo
procesos.

6. Leer libros explicando temas y
conceptos generales de ingenieria
mecanica.

c. Indique con una X la frecuencia con la que usted realiza las siguientes
actividades de expresion oral utilizando el idioma inglés como estudiante de

ingenieria mecanica.

Hablar Siempre

Casi
siempre

A veces

Nunca

1. Discutir distintas formas de
llevar a cabo un proceso.

2. Hacer preguntas a
expertos en ingenieria
mecanica.

3. Explicar procedimientos.

4. Describir procesos.




d. Indique con una X la frecuencia con la que usted realiza las siguientes
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actividades de escucha utilizando el idioma inglés como estudiante de ingenieria

mecanica.

Escuchar

Siempre

Casi
siempre

A veces

Nunca

1. Escuchar charlas de expertos
en ingenieria mecanica en
conferencias.

2. Escuchar explicaciones de
procesos para luego llevarlos a
cabo.

3. Escuchar descripciones de
procedimientos para luego
realizarlos.

4. Escuchar explicaciones de
expertos para aprender sobre
temas especificos.

5. Escuchar explicaciones de
expertos para profundizar en
ciertos temas.

3. Indique alguna otra actividad, o actividades, que usted ha realizado utilizando el
idioma inglés como estudiante de ingenieria mecanica que no se haya
mencionado en las tablas anteriores. Si no hay alguna otra actividad, escriba "NA".

Parte IV. Inglés en el trabajo

1. ¢Ha trabajado como ingeniero (a) mecanico (a)? Puede ser en una compafia o
llevando a cabo tareas de ingeniero(a) mecanico(a) como pasante.

( )si
( )No



159

* Si su respuesta es Si, continGe el cuestionario en orden con el item 2. Si su
respuesta es No, dirijase a Parte V. Curso de inglés.

2. Indique con una X la frecuencia con la que usted realiza las siguientes
actividades utilizando el idioma inglés trabajando como ingeniero(a) mecéanico(a).

Siempre

Casi siempre

A veces

Nunca

1. Escribir

2. Leer

3. Hablar

4. Escuchar

3. Indique con una X la frecuencia con la que se realizan las siguientes actividades
utilizando el idioma inglés trabajando como ingeniero(a) mecanico(a).

a. Indique la frecuencia con la que usted escribe utilizando el idioma inglés en el

trabajo.

Escribir

Siempre

Casi siempre

A veces

Nunca

1. Escribir explicaciones de procesos.

2. Escribir descripciones de
procedimientos.

3. Escribir reportes de laboratorio.

4. Escribir correos a expertos en
ingenieria mecanica.

5. Escribir correos electrénicos a
jefaturas.

6. Escribir correos electronicos a
clientes




7. Escribir correos electrénicos a
comparfieros.
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8. Tomar notas.

b. Indigue la frecuencia con la que usted lee utilizando el idioma inglés en el

trabajo.

Leer

Siempre

Casi siempre

veces

Nunca

1. Leer articulos cientificos.

2. Leer articulos de revistas
especializadas en ingenieria mecanica.

3. Leer articulos de periodicos
relacionados a ingenieria mecanica.

4. Leer manuales explicativos.

5. Leer manuales describiendo procesos.

6. Leer libros explicando temas y
conceptos generales de ingenieria
mecanica.

7. Leer correos electrénicos con
solicitudes.

8. Leer correos electrénicos con
contenido técnico.
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c. Indique la frecuencia con la que usted habla utilizando el idioma inglés en el

trabajo.

Hablar

Siempre

Casi siempre

A veces

Nunca

1. Discutir distintas formas de llevar a
cabo un proceso.

2. Discutir procedimientos técnicos.

3. Hacer preguntas a expertos en
ingenieria mecanica.

4. Explicar procedimientos para la
produccion de productos.

5. Describir el funcionamiento de
productos.

d. Indique la frecuencia con la que usted escucha utilizando el idioma inglés en el

trabajo.

Escuchar

Siempre

Casi siempre

A veces

Nunca

1. Escuchar charlas de expertos en ingenieria
mecéanica en conferencias.

2. Escuchar explicaciones de procesos para
luego llevarlos a cabo.

3. Escuchar descripciones de procedimientos
para luego realizarlos.

4. Escuchar explicaciones de expertos para
aprender sobre temas especificos.

5. Escuchar explicaciones de expertos para
profundizar en ciertos temas.

6. Escuchar requerimientos sobre un producto.
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4. Indique alguna otra actividad, o actividades, que usted realiza en inglés
trabajando en ingenieria mecénica que no se hayan mencionado en las tablas
anteriores. Si no hay alguna otra actividad, escriba "NA".

Parte V. Curso de inglés.

1. Indique la frecuencia que quisiera que se practique cada una de las siguientes
destrezas en el curso de inglés para ingenieria mecanica, siendo 4 con mucha
frecuencia y 1 con poca frecuencia.

Destrezas 1 2 3 4

1. Escribir

2. Leer

3. Hablar

4. Escuchar

2. Marque con una X cuales de los elementos en la columna de la izquierda
considera que deberian incluirse en el curso de inglés para ingenieros mecanicos.
Por favor especifique los temas y situaciones en caso de marcar la opcién “SI”

NO | S| |especifique temas o
contextos

Escribir

1. Escribir descripciones de
procedimientos.

2. Escribir reportes de laboratorio.

3. Escribir correos a expertos en
ingenieria mecanica.




4. Escribir correos electronicos a
jefaturas.
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5. Escribir correos electrénicos a
clientes

6. Escribir correos electrénicos a
comparfieros.

7. Tomar notas.

Leer

1. Leer articulos cientificos.

2. Leer articulos de revistas

especializadas en ingenieria mecanica.

3. Leer articulos de periodicos
relacionados a ingenieria mecanica.

4. Leer manuales explicativos.

5. Leer manuales describiendo
procesos.

6. Leer libros explicando temas y
conceptos generales de ingenieria
mecanica.

7. Leer correos electrénicos con
solicitudes.

8. Leer correos electrénicos con
contenido técnico.
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NO

especifique temas o
contextos

Hablar

1. Discutir distintas formas de llevar a
cabo un proceso.

2. Discutir procedimientos técnicos.

3. Hacer preguntas a expertos en
ingenieria mecanica.

4. Explicar procedimientos para la
produccion de productos.

5. Describir el funcionamiento de
productos.

Escuchar

1. Escuchar en conferencias charlas de
expertos en ingenieria mecanica.

2. Escuchar explicaciones de procesos
para luego llevarlos a cabo.

3. Escuchar descripciones de
procedimientos para luego realizarlos.

4. Escuchar explicaciones de expertos

para aprender sobre temas especificos.

5. Escuchar explicaciones de expertos
para profundizar en ciertos temas.

6. Escuchar requerimientos sobre un
producto.
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3. Indique alguna otra actividad relacionada a leer, escribir, hablar o escuchar en
inglés, en contextos laborales o universitarios, que le gustaria que se incluyera en
el curso de inglés para ingenieria mecénica. Si no tiene ninguna, escriba NA.

4. Marque con una X la audiencia para la cual se requiere hacer las tareas de la
izquierda.

Tareas Otros Clientes Plblico Otros
ingenieros general (especifique)

1. Explicar como funciona una
maquina a

2. Explicar el ensamblaje de una
maquina a

3. Escribir correos a

4. Describir regulaciones a

5. Describir procedimientos a

Indique con que otras personas se comunica usted en inglés en el campo de
ingenieria mecanica, ya sea como estudiante o como trabajador(a). Si no se
comunica con nadie diferente a los mencionados en la pregunta anterior, escriba
NA.

5. De los siguientes temas, marque con una X las opciones que gustaria que se
incluyeran en el curso.

Nuevas tecnologias

Estandares y normas

Mecéanica de fluidos

Termodinamica
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Elementos de maquinas

Tecnologias de los materiales

Procedimientos

Componentes y ensamblaje

Herramientas y partes de maquinas

Disefio de proyectos

6. ¢, Hay algun otro tema que le gustaria que se incluyera en el curso de inglés
para ingenieria mecanica?




Appendix B. Students Questionnaire B

University of Costa Rica
Master’s Program in TEFL
Coto & Rojas

Cuestionario para Estudiantes

El siguiente cuestionario tiene como propdsito recolectar informacion para disefiar
el curso de inglés especifico para ingenieria mecénica para estudiantes de la
Universidad de Costa Rica. Este proyecto es parte de los requisitos del programa
de maestria de ensefianza del inglés como lengua extranjera. La informacién
recolectada sera confidencial.

Cuestionario para estudiantes B

Parte I. Informacion Personal

1. Indique su numero de carnet:

2. Indique su correo electronico:

3. Indigue con una X el afio de carrera que se encuentra cursando:

) Primer afio

) Segundo afio

) Tercer afio

) Cuarto afio

) Quinto afio

) Ninguno. Soy egresado(a)

NN AN NN N

4. ¢ Actualmente trabaja en el campo de ingenieria mecanica?

( ) Si
( ) No

*Si su respuesta es si, conteste la pregunta 5y 6, si su respuesta es no, pase a la
siguiente seccion.

5. ¢ Cual es su puesto de trabajo?

6. ¢ Donde trabaja usted? Indique el nombre de la empresa.




Parte Il. Comunicacion en inglés

1. Lea las siguientes actividades e indique con una X cuales puede realizar con

facilidad y cudles le son dificiles de realizar.
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Actividades

Puedo
realizar con
facilidad...

Para mi
es dificil...

1. Escribir explicaciones de procesos.

2. Escribir descripciones de procedimientos.

3. Escribir reportes de laboratorio.

4. Escribir correos electronicos a expertos en ingenieria
mecanica.

6. Escribir correos electrénicos a jefaturas.

7. Escribir correos electrénicos a docentes.

8. Escribir correos electrénicos a comparfieros.

9. Tomar notas.

10. Leer articulos cientificos.

11. Leer articulos de revistas especializadas en ingenieria
mecanica.

12. Leer articulos de periddicos relacionados a ingenieria
mecanica.

13. Leer manuales explicativos.

14. Leer manuales describiendo procesos.

15. Leer libros explicando temas y conceptos generales de
ingenieria mecanica.

16. Leer correos electrénicos con solicitudes.

17. Leer correos electrénicos con contenido técnico.

18. Discutir distintas formas de llevar a cabo un proceso.




19. Hacer preguntas a expertos en ingenieria mecéanica.
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20. Explicar procedimientos.

21. Describir el funcionamiento de productos.

22. Escuchar charlas de expertos en ingenieria mecéanica en
conferencias.

23. Escuchar explicaciones de procesos para luego llevarlos a
cabo.

24. Escuchar descripciones de procedimientos para luego
realizarlos.

25. Escuchar explicaciones de expertos para aprender sobre
temas especificos.

26. Escuchar requerimientos sobre un producto.

2. Indique alguna otra actividad comunicativa que le sea dificil de realizar en

inglés.




Appendix C. Students Questionnaire C Q

University of Costa Rica
Master’s Program in TEFL
Coto & Rojas

Cuestionario para Estudiantes

El siguiente cuestionario tiene como propadsito recolectar informacion para disefiar
el curso de inglés especifico para ingenieria mecénica para estudiantes de la
Universidad de Costa Rica. Este proyecto es parte de los requisitos del programa
de maestria de ensefianza del inglés como lengua extranjera. La informacion
recolectada sera confidencial.

Cuestionario para estudiantes C
Parte I. Informacion Personal

1. Indique su numero de carnet:

2. Indique su correo electronico:

Parte Il. Preferencias del Curso

1. De las siguientes actividades, en inglés, ¢ Cuéles quisiera que se incluyan en el
curso de inglés para ingenieria mecanica? Indique con una X en la columna B su
respuesta segun sus preferencias.
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Actividades

1. Escribir explicaciones de procesos.

2. Escribir descripciones de procedimientos.

3. Escribir reportes de laboratorio.

4. Escribir correos electronicos a expertos en ingenieria mecanica.

6. Escribir correos electrénicos a jefaturas.

7. Escribir correos electréonicos a docentes.

8. Escribir correos electronicos a comparieros.

9. Tomar notas.

10. Leer articulos cientificos.

11. Leer articulos de revistas especializadas en ingenieria mecanica.

12. Leer articulos de periddicos relacionados a ingenieria mecanica.

13. Leer manuales explicativos.

14. Leer manuales describiendo procesos.

15. Leer libros explicando temas y conceptos generales de ingenieria
mecanica.

16. Leer correos electronicos con solicitudes.

17. Leer correos electronicos con contenido técnico.

18. Discutir distintas formas de llevar a cabo un proceso.

19. Hacer preguntas a expertos en ingenieria mecéanica.

20. Explicar procedimientos.
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21. Describir el funcionamiento de productos.

22. Escuchar charlas de expertos en ingenieria mecénica en
conferencias.

23. Escuchar explicaciones de procesos para luego llevarlos a cabo.

24. Escuchar descripciones de procedimientos para luego realizarlos.

25. Escuchar explicaciones de expertos para aprender sobre temas
especificos.

26. Escuchar requerimientos sobre un producto.

2. Indique alguna otra actividad comunicativa que le gustaria que se incluye en el
curso.

3. ¢ Qué tipo de actividades quisiera que se realicen en el curso? Seleccione solo
una opcion.

( ) Individual ( ) En pareja () Engrupo
4. ¢ Qué tipo de actividades quisiera que se realicen en el curso?

( ) Hacer presentaciones orales.

( ) Conversaciones con compaferos(as).

( ) Discutir temas.

( ) Realizar juegos de role (actuar o representar una situacion real).
( ) Escuchar audios.

( ) Escuchar y tomar nota.

( ) Leer textos para responder a preguntas.

( ) Leer textos para seguir instrucciones.

( ) Leer textos en general, para diferentes fines.

( ) Escribir textos cortos.
( ) Completar ejercicios escritos.
( ) Quiz (Prueba corta) sorpresa.
( ) Auto-evaluacion.
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( ) Evaluacion por parte de mis compafieros.
( ) Evaluacion por parte de las docentes.
( ) Tareas adicionales para realizar fuera de hora de clase.

5. ¢ Hay alguna otra actividad que le gustaria que se incluyera en el curso?




Appendix D. Students Unstructured Interview ﬁ

University of Costa Rica W

Master’s Program in TEFL
Coto & Rojas
Entrevista Semi-estructurada para Estudiantes

Esta entrevista semi-estructurada tiene como propdsito recolectar informacién para
disefiar el curso de inglés especifico para ingenieria mecanica para estudiantes de
la Universidad de Costa Rica. Este proyecto es parte de los requisitos del programa
de maestria de ensefianza del inglés como lengua extranjera. La informacion
recolectada sera confidencial.

Entrevista Semi-estructurada para Estudiantes

¢,Cual ha sido su experiencia con el inglés?

¢, Coémo aprendio el idioma?

3. ¢Nos podria compartir algan texto o/y audio que haya utilizado
recientemente?

4. ¢Qué eslo que mas se le dificulta al hablar/leer/escribir/escuchar?

5. ¢Nos podria facilitar textos y/o videos o audios que haya utilizado

relacionados a ingenieria mecanica?

N =



Appendix E. Stakeholders Questionnaire ﬁ

University of Costa Rica W

Master’s Program in TEFL
Coto & Rojas
Cuestionario para docentes o superiores

El siguiente cuestionario tiene como propdésito recolectar informacién para disefiar
el curso de inglés especifico para ingenieria mecénica para estudiantes de la
Universidad de Costa Rica. Este proyecto es parte de los requisitos del programa
de maestria de ensefianza del inglés como lengua extranjera. La informacién
recolectada sera confidencial.

Cuestionario para docentes o superiores
Parte I. Informacion Personal

1. Nombre completo:

2. Correo electronico:

3. ¢ Es usted ingeniero(a) mecanico(a)?
( )Si ( ) No
Parte Il. Introduccion

1. ¢ A qué se dedica un ingeniero(a) mecanico(a)?

2. ¢ Qué tareas, de forma puntual, en general, realiza todo ingeniero mecanico?

Parte Ill. Estudiando Ingenieria Mecanica
1¢Qué tan importante es el inglés para un estudiante de ingenieria mecanica?

( 1 ) Muy importante
( 2 ) Importante

( 3 ) Poco importante
( 4 ) Nada importante
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2. ¢, Qué nivel de inglés se espera que tenga el estudiante al ingresar a la carrera?

( ) Nulo

( ) Basico

( ) Intermedio

( ) Avanzado

3. ¢ Para qué tareas requiere el estudiante de ingenieria mecanica el idioma?
(

(

(

(

) Escribir

) Leer

) Escuchar
) Hablar

4. Indique la frecuencia con la que se realizan las siguientes tareas en inglés.

Siempre Casi siempre [ A veces Nunca

Escribir

Leer

Escuchar

Hablar

a. ESCRIBIR. Indique la frecuencia con la que se realizan las siguientes tareas en
inglés.

. Casi A
Siempre . Nunca
siempre veces

Escribir reportes

Escribir resimenes de reportes

Tomar notas

Escribir correos a profesores o
coordinadores

Escribir correos a compafieros
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b. LEER. Indique la frecuencia con la que se realizan las siguientes tareas en
inglés.

Siempre Casi A veces | Nunca
siempre

Leer manuales

Leer articulos de revistas, periddicos y
medios similares sobre ingenieria
mecanica

Leer articulos cientificos

Leer libros

Leer planos

c. ESCUCHAR. Indique la frecuencia con la que se realizan las siguientes tareas
en inglés.

Siempre Casi A Nunca
siempre veces

Escuchar conferencias

Escuchar explicaciones sobre temas
especificos

Escuchar descripciones de
procedimientos
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d. HABLAR. Indigue la frecuencia con la que se realizan las siguientes tareas en
inglés.

Siempre Casi A veces | Nunca
siempre

Hablar con comparieros

Hablar con docentes

Explicar procedimientos

Describir procesos

Indique alguna otra actividad, o actividades, que realizan, en inglés, los
estudiantes de ingenieria mecéanica que no estén incluidas arriba. Si no hay alguna
otra actividad, escriba "NA".

Parte IV. Trabajando en Ingenieria Mecanica

1. ¢ En qué contexto se necesita el inglés?

2. ¢De qué forma se lleva a cabo la comunicacion donde se necesita el inglés?

( ) Por teléfono
( ) Correo
( ) En persona

3. ¢ Con gqué personas se comunican en inglés, los ingenieros(as) mecanicos(as)?

( ) Jefaturas, superiores.
( ) Comparieros(as)

( ) Clientes

( ) Subordinados(as)
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4. Indique la frecuencia con la que se realizan las siguientes tareas en inglés.

Siempre

Casi siempre

A veces

Nunca

Escribir

Leer

Escuchar

Hablar

a. ESCRIBIR. Indique la frecuencia con la que se realizan las siguientes tareas en

inglés.

Siempre

Casi
siempre

A veces | Nunca

Escribir reportes

Tomar notas

Escribir correos clientes

Escribir correos a compafieros

Escribir correos a jefaturas

Escribir procedimientos

especificos

Escribir descripciones de productos




180

b. LEER. Indique la frecuencia con la que se realizan las siguientes tareas en

inglés.

Siempre

Casi
siempre

A veces

Nunca

Leer manuales

Leer articulos de revistas,
periddicos y medios similares
sobre ingenieria mecanica

Leer articulos cientificos

Leer libros

Leer planos

Leer correos

c. ESCUCHAR. Indique la frecuencia con la que se realizan las siguientes tareas

en inglés.

Siempre

Casi
siempre

A veces

Nunca

Escuchar conferencias

Escuchar explicaciones sobre
temas

Escuchar descripciones de
procedimientos

Escuchar requerimientos
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d. HABLAR. Indique la frecuencia con la que se realizan las siguientes tareas en

inglés.

Siempre

Casi
siempre

A veces

Nunca

Hablar con comparieros

Hablar con jefaturas

Hablar con clientes

Describir procesos

Explicar procedimientos

Explicar funciones técnicas

Discutir sobre procesos técnicos

Indique alguna otra actividad, o actividades, que realizan, en inglés, los

estudiantes de ingenieria mecanica que no estén incluidas arriba. Si no hay alguna

otra actividad, escriba "NA".

Parte V. Elementos en la Comunicacion para Ingenieria Mecanica

1. ¢ Qué tan importante es el inglés para un ingeniero(a) mecanico(a)?

( 1 ) Muy importante
( 2 ) Importante

( 3 ) Poco importante
( 4 ) Nada importante

2. ¢ Qué tan importante es poder comunicarse de forma oral fluidamente?

( 1 ) Muy importante
( 2 ) Importante

( 3 ) Poco importante
( 4 ) Nada importante
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3. ¢ Qué tan importante es conocer conceptos técnicos?

( 1 ) Muy importante
( 2 ) Importante

( 3 ) Poco importante
( 4 ) Nada importante

4. ¢ Qué tan importante es comprender diferentes tipos de lecturas?

( 1 ) Muy importante
( 2 ) Importante

( 3 ) Poco importante
( 4 ) Nada importante

5. ¢ Qué conflictos puede llegar a generar un error en comunicacion?

Parte VI. Curso de Inglés

1. Indique el grado al que se deberian de incluir y trabajar las siguientes destrezas
en el curso de inglés para ingenieria mecanica, segun el nivel de importancia para
desarrollarse exitosamente en esta carrera.

Siempre Casi siempre | A veces Nunca

Escribir

Leer

Escuchar

Hablar

2. De los siguientes elementos, ¢ Cuales serian importantes incluir en curso de
inglés?

) Leer articulos

) Leer libros

) Leer manuales

) Leer planos

) Escribir reportes

) Escribir resimenes
) Escribir correos

NN AN AN AN NN
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) Escuchar conferencias

) Escuchar procedimientos
) Escuchar descripciones

) Seguir instrucciones

) Explicar procedimientos
) Describir procesos

AN NN NN N

3. ¢ Qué otro elemento seria importante incluir en un curso de inglés para
ingenieria mecanica?

4. De los siguientes temas, ¢, Cuales serian importantes incluir en curso de inglés?

) Nuevas tecnologias

) Estdndares y normas

) Mecanica de fluidos

) Termodinamica

) Elementos de maquinas

) Procedimientos

) Componentes y ensamblaje

NN AN AN AN NN

5. ¢ Qué otros temas seria importante incluir en un curso de inglés para ingenieria
mecanica?




Appendix F. Stakeholders Semi-Structured Interview ﬁ

University of Costa Rica W

Master’s Program in TEFL
Coto & Rojas

Entrevista Semi-estructurada para Docentes o Superiores

Esta entrevista semi-estructurada tiene como propdsito recolectar informacién para
disefiar el curso de inglés especifico para ingenieria mecanica para estudiantes de
la Universidad de Costa Rica. Este proyecto es parte de los requisitos del programa
de maestria de ensefianza del inglés como lengua extranjera. La informacion
recolectada sera confidencial.

Entrevista Semi-estructurada para docentes o superiores

¢, Qué tipo de reportes escriben los estudiantes en inglés?

Los libros, manuales, articulos y demas documentos que leen los

estudiantes en inglés ¢ son parte del material obligatorio de clase?

3. Cuando se habla de manuales, ¢,qué tipo de manuales son? ¢ Estos

incluyen procedimientos paso a paso?

¢, Qué tipo de reportes escriben ellos?

¢,Cudles son algunos procesos especificos que todo ingeniero mecanico

deberia de ser capaz de describir?

¢ Tiene ejemplos de documentos que ellos normalmente leen en inglés?

¢,Qué terminologia es fundamental que todo ingeniero mecanico conozca?

¢, Nos puede compartir articulos, correos, lecturas etc., que tenga en inglés?

¢, Coémo cambia el rol de la escritura y la escucha en inglés al pasar de

estudiante al trabajo? ¢ Aumenta, disminuye, o no cambia?

10. ¢, Ddénde podemos encontrar articulos cientificos de ingenieria mecanica en
inglés?

11.¢;Cudles son los seminarios y congresos a los que normalmente asisten?
¢, Dénde podemos encontrar informacion (videos o grabaciones) de esos
seminarios?

12. ¢ Es comudn que los estudiantes de ingenieria tengan un nivel avanzado de

inglés? ¢ Como interfiere en la carrera el hecho de que no sepan inglés?

N =

o s

©® N
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Appendix G. Diagnostic Test ﬁ

Universidad de Costa Rica w

English for Mechanical Engineering
Coto & Rojas
Prueba de Diagndstico

El siguiente examen de diagndstico tiene como propaésito identificar &reas de mejora
linguisticas en actividades comunicativas relacionadas con la ingenieria mecanica.
Esto con el fin de disefiar un curso que incorpore los elementos necesarios para
ayudar a los participantes a desarrollar las competencias especificas necesarias en
inglés. Los resultados de esta prueba son confidenciales.

Indicaciones Generales

- El examen tiene una duracion maxima de 70 minutos a partir de que se le
indique el inicio.

- Use los primeros 10 minutos para leer las instrucciones cuidadosamente y
aclarar dudas acerca de las instrucciones en caso de ser necesario.

- Responda todas las preguntas en inglés.

- Lea cada pregunta cuidadosamente y responda segun lo que se le solicite.
- Escriba de forma legible.

- No se permite el uso de diccionarios, teléfonos celulares o dispositivos
moviles durante la prueba.

Nombre del estudiante:

NUmero de carnet:

Reading performance: Writing performance:

Listening performance: Speaking performance:

Notes about receptive skills: Notes about productive skills:
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Part 1. Reading and Writing

A. Look at the tools in the chart. Choose one tool and write a short
paragraph describing it, (1) in terms of its material, (2) its appearance
(include at least 2 characteristics) and (3) what it is used for (Include at least

3 uses). 12pts.
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B. Read the text and answer the questions.

a. Read the following e-mail.

Hello Brandon

Can you quote me these components?

2 sensors PNP for a NCDQ8AZ106-250 cylinder {only the sensors, we already have the
cylinder). '
2 valves 5Y5140-5D7

1 manifold S55Y5-41-02-01N

1 blank plate SY5000-26-20A

1 relief valve with bracket VHS30-NO2B-B-7
1 regulator AW30-NO2BG-Z-B

2 ORvalve VR1210-01

1 electrovalve VP344-5D71-02NA

Let me explain to you something about this application. It includes a cylinder
(NCDQ8AZ106-250) which is already installed and it is controlled by a manual valve, but we
ned to include an electrovalve to control the cylinder. We will not remove the manual valve
since it should be able to work completely in a manual mode in case there is a problem with
the pic that controls the electrovalve. So we will have a cylinder connected to the two different
valves, it will be a third valve (VP344) that will provide air to both valves (each output
connected to a different valve). | am thinking of using OR valve (VR1210-01) connected to
each port of the cylinder as you can see in the photo. Please tell me if | chose the right #part.
Also | think | will need a quick exhaust between the cylinder and the OR valve, since the OR
valve would not allow the air to return to the 5/2 valve. Can you offer me something?




Based on the email, write a reply email. 25 pts.

Briefly state the requirements.

188

Provide a response the question the provider states: “can you offerme  something?”

Properly conclude your response.

Use an appropriate salutation and closing.

Be concise.
MNew Message - X
To Cc Bee
Subject

«~ ~u SansSerif ~ ¥~ B I U A~ =E~ := = = iE "9 -~

El:c-con :
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C. Read the following abstract of a scientific article and mark with an X the answer
for the following questions. 3 points.

ABSTRACT

Simulation of a complete PV system shall stem from a Multiphysics perspective. Within a continuum modeling
approach, among these physics, the thermal model of a PV panel is most crucial because all the other models are
directly or indirectly related to it. As all models of a PV system are connected sequentially, error from one model
component propagates to the next model component and the overall system error accumulates eventually. One
of the main objectives of this work was to increase the prediction accuracy by developing a fully transient 2-D
finite difference (FD) based thermal model. The developed computational code is completely generic and can be
applied to any type of PV technology or configuration. It was shown in the study how to choose an appropriate
grid size for any FD model. Using the developed code, various studies were also conducted. Modified radiation
models, heat transfer coefficients and thermal networks for the PV panel were proposed in the study, which
remarkably improved the accuracy of the thermal model. Also studied were the effects of including heat transfer
from the sides of a PV panel and heat generation in the front glass cover. The results showed that ignoring the
heat transfer from the sides of a PV panel and including heat generation in the front glass cover have no no-
ticeable difference in the model prediction.

1. Letter contains the title that is more appropriate for the
scientific article.

a) Thermal model of heat transfer

b) Photovoltaic modules for coupled irradiation

c) Thermal and performance predictive tool

d) Two-dimensional finite difference-based model

2. In the abstract the author mentions that “Modified radiation models, heat
transfer coefficients and thermal networks for the PV panel were proposed in the
study, which remarkably improved the accuracy of the thermal model.” Based on
this, it can be inferred that:

a) The thermal model worked well

b) The PV panel showed an improvement in the networks

c) The study proposes a better accuracy of the thermal model

d) The effects of including modified radiation models were negative

3. The word “stem” in the first line is closest in meaning to:

a) Increase
b) Arise
c) Decrease
d) Cause
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4. Explain the main idea of the abstract using your own words. 4 points.

D. Read the list of Possible Solutions and the list of Problems of Equipment
Alarms. Match the problems of Equipment Alarms with the troubleshooting steps.
Write the number of the Possible Solution in the parenthesis with the Problems of
Equipment Alarms. 8 points.

POSSIBLE SOLUTIONS

-Check that the main electric connection is

plugged in.
-Check that the corona heads are properly
connected. Problems of Equipment Alarms
1 -Verify that the front switch is in ON (1) position. () Machine doesn’t make the Corona
discharge.

-Check that the communication cable is properly .
connected. () Machine doesn’t make the

ultraviolet curing cycle.

-Check that the main electric connection is () Oncycle, the ultraviolet curing
plugged in cycle doesn’t end, and I have to press the

emergency button to stop the cycle

-Check that the ultraviolet fiber is properl
connected property () After the curing cycle, the adhesive

doesn’t have a correct consistency (tacky).

2 -Verify that the front switch is in ON (I) position.

( ) One motor doesn’t move with any

-Check that the communication cable is properly command and there isn’t alam.

COTEGL () Gripper/hub holder/fiber cylinder

doesn’t respond to manual commands.

-Verify that the “TIMER” LED light of the Cored adhesive over the tubing aad
Omnicure is ON. If it is not, press the “MODE” Emlct:gj; adhesive over the fubing 2
3 button until it lights up. '

() During the cycle, the sheath doesn’t
go info the locating pin.

-Verify the correct distance of the light fibers.

-Verify that the Omnicure has the “CAL” LED
light on, signal that the equipment was
4 calibrated.

-Verify the correct parameter of intensity in the
Omnicure.

-Verify the expiration date of the adhesive.
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-The motor is on failure state, so hold the
“CLEAN ALARMS?” button in the alarm screen
5 for 5 seconds to reset all the motors.

6 -Check that the machine has the air supply
connected.

-Verify that the inlet air is within the operating
pressures.

-Verify that each component of the adhesive
tubing is black (connectors, tubing) and that the
7 needle has the protection sleeve.

8 -Verify that the fiber cylinders have the inner
cone attached (item 108).

Part Il. Listening

A. Listen to the audio about How Does A Refrigerator Work? | Refrigeration
Explained and answer the questions.

Retrieved from https://www.youtube.com/watch?v=EIP3pSio7-M

Listen to the first section of the audio fill in the blanks.7 points.

Have you ever wondered how a refrigerator keeps your food fresh and provides you

with a refreshingly chilled beverages on a hot day? Well let’s find out.

Refrigeration is quite , to understand the principles behind it just
remember that when it

heat and when it it releases heat. A simple
example is that when your hand is wet it feels cold this is the of
water evaporating and your hand. On a very humid hot day

your frosty beer will have water condensing on the outside of the bottle this warms

your beer.


https://www.youtube.com/watch?v=EIP3pSio7-M
https://www.youtube.com/watch?v=EIP3pSio7-M
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Listen to the second section of the audio fill in the blanks. 16 points.

A refrigerator uses five major . an expansion

, evaporator , a ,
condenser , and a refrigerant. The refrigerant is a liquid that
enters in the , as it passes through the

sudden drop in pressure makes it expand, cool and turn it into gas. As refrigerant
around the evaporator , it

and remove heat from the food inside, the compressor

squeezes the refrigerant, its temperature and

Its now a hot high-pressure gas. the refrigerant then

through condenser on the back of the
fridge, its heat to the atmosphere and cooling back into a liquid
as it does so the refrigerant then re-enters the expansion and

the cycle repeats itself. So basically, heat is constantly picked up from the inside of

the refrigerator and taken outside of it.

B. Listen to the talk Perpetual Motion Machines and answer the questions.

Retrieved from https://www.youtube.com/watch?reload=9&v=A-0gGXbDyR0O

Listen to the following section of the video (0:00 -1:27) and answer the questions
below. 5 pts

1.What is a perpetual motion machine?

a) A machine with infinite sources of energy.

b) A machine that re-uses all the energy it spends.

¢) A machine with no zero velocity points.

d) A machine that can do work with no power source.

2. Bhaskara’s sketch was one of the first designs for:

a) The wheel.

b) A perpetual motion machine.
c) The lightbulb.

d) The windmill.


https://www.youtube.com/watch?reload=9&v=A-QgGXbDyR0
https://www.youtube.com/watch?reload=9&v=A-QgGXbDyR0
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3. Which statement paraphrases the video? Perpetual motion
machines :

a) work well depending on the design.

b) work because they follow 1 or more rules of thermodynamics.
c) don’t work with the rules of thermodynamics.

d) need to follow the rules of thermodynamics to work.

Listen to the following section of the video (1:28 - 3:00) and answer the questions
below.

4. What was the problem with the variation of Bhaskara’s wheel?

The mercury on the rolling balls affected the functioning.
The axle was moved.

The center of mass was moved to a lower position.

The weights on the swing arms were too heavy.

LN P

5. Why won't the capillary bowl work?

1. The capillary force is too weak.

2. It requires extra energy to free the droplet.
3. It doesn't work with modern-day tubes.

4. It could only work in zero-gravity conditions.
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Part Ill. Speaking. 25 points.

General instructions for test administrators:

1. Greet the student formally and make small talk to break the ice and make
the student feel comfortable.
2. Explain that all questions and answers should be in English, without
translating.
3. Start the oral test using the guide below.
*Ask the student to briefly talk about (him) herself. Can you Warm up
tell me some information about yourself? (If student is
hesitant with this question or if more information is necessary, (00 NOT
ask the follow up questions) EVALUATE
A THESE
QUESTIONS)
Follow up questions: Where do you live? When do you
attend university classes? Which courses are you taking this
semester? Why do you want to take this English class?
*** If the student can’t answer any of the previous questions,
still provide instructions for Oral Task # 1 to verify proficiency
level)
B EVALUATE
ANSWER
* Provide instructions for Oral Situation 1 USING
SPEAKING
RUBRIC
C * |f student completes Oral Situation 1 at ease, move to Oral
Situation 2 (Section D). On the contrary, if proficiency is very
low or if the student is unable to complete the task, move to
section E.
D EVALUATE
ANSWER
USING
SPEAKING
* Provide instructions for Oral Situation 2 RUBRIC
E END OF THE
THE TEST
* Wind down the oral test: Well (name of
student), this is the end of the test. Thank you very much for
coming and for taking the time to take the test.
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Oral Situation 1 (Test Administrator)

A. Provide the student with the following instructions:

1. Read the situation carefully.
2. You need to provide an oral response including all the necessary

information.
3. You will have two minutes to organize your ideas before you start
speaking. If you are ready before the two minutes are over, you can start.

B. Now provide the situation card and allow the student to read it and ask
guestions if necessary.

Situation:

Imagine you are a mechanical engineer working at a multinational
company and you are in a teleconference with the headquarters in USA.
They want you to explain the main functions and applications of a
product that your company makes (or that you know about).

- Introduce yourself.

- Describe the product’s shape, materials, dimensions, applications,
parts, and functions.

Oral Situation 1

Imagine you are a mechanical engineer working at a multinational
company and you are in a teleconference with the headquarters in USA.
They want you to explain the main functions and applications of a
product that your company makes (or that you know about).

- Introduce yourself.

- Describe the product’s shape, materials, dimensions, applications,
parts, and functions.
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Oral Situation 2 (Test Administrator)

A. Provide the student with the following instructions:

1. Read the situation carefully.

1. You need to provide an oral response including all the necessary
information.

1. You will have two minutes to organize your ideas before you start
speaking. If you are ready before the two minutes are over, you can start.

B. Now provide the situation card and allow the student to read it and ask
guestions if necessary.

Situation:

Imagine you are a technician and you are visiting a client who is having
problems with the hydraulic circuits in the machine.

- Introduce yourself.

- Describe the problem, causes of the problem, and
solutions to fix the issue.

- Mention the procedures and troubleshooting steps
necessary to keep the equipment working properly.

Oral Situation 2

Imagine you are a technician and you are visiting a client who is having
problems with the hydraulic circuits in the machine.

- Introduce yourself.

- Describe the problem, causes of the problem, and solutions to fix
the issue.

- Mention the procedures and troubleshooting steps necessary to
keep the equipment working properly.
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Appendix H. General Group Profile

Job Position

All of the participants are mechanical engineering students at
UCR, and only three of them are currently working.

Needs

Macro skills focus: All four macro skills with focus in reading,
writing and listening.

Reading tasks: Reading scientific articles, reading emails,
reading books and manuals.

Listening tasks: Listening to expert conferences, listening to
descriptions and explanations of processes.

Speaking tasks: Discussing technical processes, speaking to
bosses and supervisors.

Writing tasks: Writing emails, writing reports.

Wants

Macro skills focus: All macro skills with focus in speaking and
listening

Writing tasks: write explanations of processes, write descriptions
of procedures, write lab reports, and write emails to experts in
mechanical engineering.

Reading tasks: read scientific articles, articles from specialized
magazines, articles from newspapers related to engineering,
explanatory manuals.

Speaking tasks: Discuss different ways to carry out a process,
ask questions to experts on mechanical engineering, explain
procedures and explain how products work.

Listening tasks: Listen to talks from experts in conferences,
explanations of procedures to be carried out, explanations from
experts to learn about specific topics, and listen about the
requirements of a product.

Topics: New technologies, fluid mechanics, thermodynamics,
machines elements, materials technology, procedures,
components and assembly, projects design and standards.

Language
Experience

Students have studied English in school, kindergarten, primary
school and high school. Few of them have taken English courses
in the university and some of them have acquired vocabulary
and have practiced reading by playing video games.
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Perceived Most students perceive they are intermediates, seven perceive

Proficiency | they are beginners and two of them perceive they are advanced
students.

Lacks Explain procedures and describe how a product works orally,

discuss different ways to carry out a process, ask questions to
experts

Write descriptions and explain how a process works in a written
form, write lab reports, emails to experts and supervisors.
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Appendix I. Sample Mechanical Engineering Document in English

13018 e el i O P e e | e Seometend

Book now - Get to grips with consch at our naext | Expeert event in Lomdon

CWAILY MEWS 19 Jully 2002

Second law of thermodynamics “broken”

By Maitibeesw Chalersrs

Ome of the moat fundamental rales of physics, the seoond law of Ehermodynamics, has for the Siret fime been thowm rot to hold for
micToscopic Tyhems.

The demanitration, by chemical phyuicist in Auitralia, could place & fundasmental lEmit on misisturiiation, Becaisie i sugpedts that the
mibero-scabe devioet envitaged by nanctechaologiitg will not bebuve Bl simple tcaled-down verilons of their larger counterpani - they
eriald] sormetimes ran hackwand,

The second law states that & closed systems will remain the sams of become mone disondered over time, Le, its entropy will abways
Imcrease, | s the reason a cup of 1ea boses heat 1o s susrousdings, rather than bring heated by the als aroand it

“lIni a typhcal roocem, for example, the air moleoules are most likely to be distribated evenly, which is the overall resuls of thaeir individaal
randbom moion ”, savs theoretical phvsicist Arsdrew Davies of Glasgow Undversity. "But because of this ramdomness there ks abways a
probability ihat suddendy all the alr willl bunch up in one comer.” Thankfully this probability is 20 small & never happens on human
timescabes.

To the limit
Phvaiciats knew that at atomdc scales over very short periods of time, statistical mechanics i pushed beyond 93 limit, arsd the seoond Lw
does not apply. Pui another wary, slbuaibons that break the sevond lans become much more probable,

Bt Ehe new expeerineend probed the uncertain middle ground between exbrensely small-scale ywatema and macrocopic iyt emas and
shcrwed Ehat the second Liw can alio be cossistently Broken ai micron scale, over time periodi of up 1o two seconds.

Researchers lod by Denis Evans ot the Australisn National University im Canberra messured changes in the entropey of |stex beads, cacha
T micPOMELIrs Bcroas and usipendod in water,

By using a precise laser beam to trap the beads, the team were able 1o measure the movement of the beads very requenily, and hence
dly cabrulate the of the sysiem at dhor time imervals.

Running in reverse

Theey foasnd that the change in enbrogy was negative over time imtervals of & few tenths of a second, nevealing rature nunning in reverse., In
this case, the bead was gaining energy from the random motion of the water moleoule - the small-scale equivalent of the cup of wa
gritieg hotier. Bt over time intervals of more than two sevonds, on overall positive entrogry change was measured and normalicy
restoaeid.

The team say their experiment provides the finst evidence ihat the second law of thermodynamics s violated at appreciable time and
length scales.

Their fesults are also in good agreement with peedictions ol the ™ Mectust ion thecnem™, 8 (heory developed a8 ANU 10 years ago 1o
pegoncile the second Liw with he brhandour of paricles 1 microscopsc scales,

“Thar reslts imply that the Nuchastion theorem has impostant amafications for nanotechnobegy and indeed for hos life Raelf furctiona®,
claim tbwe pesparchen

Josmrnal reference: Physical Reviow Letfers (vol B9, 050801)

NewScientist /obs
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Appendix J. Diagnostic Test Speaking Tasks Rubric W "‘
UCR. English for Mechanical Engineers. Coto & Rojas.
Speaking Task Rubric
Student’s name: . Grade:
Score/ 5 4 3 2 1 Score
Category
Student most of the times Student occasionally expresses Student rarely expresses ideas | Student is not able to
Student is able to express expresses ideas with ease by | ideas fairly well but some mistakes | adequately, and shows communicate properly because of
complex ideas with ease by including a variety of on tense application and shift were | inconsistencies on sentence serious grammar mistakes and
appropriately including variety structures and properly present. structure use and tense shift. absence of tense shift.
Grammar of structures and correctly Sh'ft';:g from one tense to
shifting from one tense to another.
another.
Student is most of the time Student is sometimes able to use Student displays a very simple | Student shows an inadequate and
Student is able to go beyond b able to use an appropriate vocabulary words related to the command of vocabulary to inaccurate command of
using a rich and p?ecise)/rangey range of vocabulary related field of study, but doubtingness and | express his/her ideas properly, | vocabulary that totally hinders
Vocabulary of vocabulary applied to the to the field of study, but does | repetitiveness hinder him/her from which highly hinders communication and elaboration of
field of study that allows for not show full command of expanding on the ideas. communication and ideas.
complex subjects descriptions lexical items to elaborate on expansion of ideas.
' complex subject descriptions.
Student most of the time
udent’s descriptions are clear | offers clear descriptions for tudent partially elaborates on tudent barely elaborates on tudent does not address the
Student’s descripti | ff lear descriptions f Stud ially elab Student barely elab Student d dd h
Content and detailed for the task and go | the task, but does not details required for the task and the details required for the content expected for the task.

beyond the expected.

consistently go beyond the
expected.

does not go beyond as ideas are
connected in a simple way.

task.

Pronunciation

Pronunciation and intonation of
words and sentences are very
clear and natural and most of

Pronunciation and intonation
of words and sentences are
usually clear to allow the

Pronunciation and intonation of
words and sentences are
sometimes clear to allow the

Pronunciation and intonation
of words and sentences are
not clear most of the time, so

Pronunciation and intonation of
words and sentences are not
clear and as a result hinder the

& intonation the time allow the listener to listener to understand the listener to understand the listener’s understanding of the listener from understanding the
understand the message. message. message. message gets highly hindered. | message.
. g Production of speech is Production of speech is affected by | Production of speech is Production of speech is highly
Production of speech is ] - o . S . o
. smooth, but little hesitation some hesitation causing moderate affected by significant amounts | hindered by hesitation and
effortless and with a natural . . ; L S
Fluency appears causing rephrasing breakdowns in communication. of hesitation and creates student stumbles and looks

speed. No hesitation or
breakdowns are present.

and minor breakdowns in
communication.

important breakdowns in
communication.

uncertain in the development of
the responses.

Total Score




Grammar

Pronunciation

Vocabulary

Others

Adapted from: Gear up - course designed by Elizondo, F., Pilgrim, Y., & Sanchez, E.(2018) // https://www.rcampus.com/rubricshowc.cfm?code=L47B46&sp=yes& //
https://www.dcs.k12.oh.us/cms/lib07/OH16000212/Centricity/Domain/104/Rubric_Speaking.pdf // Council of Europe. The CFR online [PDF]. Common European Framework of

Reference for Languages. Available at http://www.coe.int/t/dg4/linguistic/cadrel en.asp p. 35-36.
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http://www.coe.int/t/dg4/linguistic/cadre1_en.asp

Appendix K. Diagnostic Test Writing Task 1 Rubric

UCR. English for Mechanical Engineers.
Coto & Rojas.

ﬁ 202

e

Rubric for writing task # 1. Points Obtained: Grade
Obtained:
Student’s name:
Category / Task Completion Vocabulary Grammar Mechanics
Rating
-Writing is complete and Writing includes appropriate | -Grammar structures used are | -Writing is precise with only a few
includes in detail all of the technical vocabulary to precise with no mistakes that to no errors in punctuation,
indicated aspects related to | describe materials, distract the reader from spelling or capitalization. Absence
3 materials, appearance and | appearance and use. understanding all the points of fragments and run-on
use. requested. sentences.
-Writing includes a few -Vocabulary does not fully -Uses variety of structures, but | -Writing presents some errors in
details that are relevant and | incorporate words to describe | some mistakes are made capitalization, spelling or
relate to the requirements materials, appearance and distracting the reader from punctuation. There are some
of the text in relation to use. understanding at some points. | fragments and run-on sentences.
materials, appearance and
2 use.
-Writing is not complete -Very poor use of vocabulary | -Use of structures is very -Serious errors in capitalization,
and ideas are poorly to describe materials, simple and limited, and errors | spelling or punctuation. Writing is
developed to describe the appearance, and use. found in the writing highly highly affected by the presence of
aspects related to interferes with understanding. | fragments and run-on sentences
. materials, appearance and in most of the ideas.
use.




Appendix L. Diagnostic Test Writing Task 2 Rubric

UCR. English for Mechanical Engineers.

Coto, GOémez & Rojas.
Rubric for writing task # 2.
Student’s name:

Points Obtained

ﬁ 203

)2

Grade Obtained:

;;tzgr?; Task Completion Vocabulary Grammar Mechanics Organization
-Writing concisely includes | -Response includes -Grammar structures used -Writing is precise with -Writing follows a logical flow with a
all of the indicated aspects | appropriate technical are precise with no only a few to no errors in | clear salutation, statement of
to properly compose the vocabulary to be mistakes that distract the punctuation, spelling or | requirements, a response to the
email. understood. reader from understanding | capitalization. question, conclusion of the
the text. -Sentences are response, and closing.
5 well constructed. -Absence of fragments

and run-on sentences.

-Writing includes the
majority of the indicated
aspects to compose the
3 email; however, some
sections are omitted or
may be incorrectly
developed.

-Response lacks some
appropriate technical
vocabulary for it to be
fully understood.

-Grammar structures used
present some mistakes that
distract the reader from
understanding at some
points.

-Writing presents some
errors in capitalization,
spelling or punctuation.

-There are some
fragments and run-on
sentences.

-Writing flow is affected as some of
the ideas are not developed in the
most logical order.

-Writing includes only one
or two of the indicated
aspects to properly

1 compose the email.

-There is absence of
appropriate technical
vocabulary for the
response to be
understood.

-Use of structures is very
simple and limited, and
errors found in the writing
highly interfere with
understanding.

-Serious errors in
capitalization and
punctuation.

-Writing is highly
affected by the presence
of fragments and run-on
sentences in most of the
ideas.

-The flow of ideas is very
disorganized and causes confusion
to the reader.




Appendix M. Summary of Results

Skills | Obt. Strengths Weaknesses
Socore/Tot
al
Making inferences Identifying specific
processes that involve
several parts or steps.
Skimming for general
ideas
45715 Distinguishing cause and
effect.
Reading
Scanning for
extracting details
Knowledge of basic Passive voice
technical vocabulary
Spelling
Overall use of tenses in
active voice
Demonstratives
15.2/37 Punctuation,
Writing conjunctions, verb Definite and indefinite
patterns. Articles

Use of cohesive devices

Organization and task
completion
(Communicative
functions of form and
purpose)

Pluralization

SV agreement

204



Processing speech to
recognize general ideas

Retaining chunks of

Processing speech to
recognize details

Listening | 10.9/28 _ Distinguishing between
language in short-term literal and implied meaning
memory

Speakin Using complex grammatical

g systems, patterns, and rules.
Using basic grammatical
word classes (nouns, Expressing a particular
verbs, etc.). meaning in different

145/25 grammatical forms

Making attempts to
incorporate more
complex grammatical
systems.

Using some technical
vocabulary.

Using an adequate number
of lexical units to accomplish
pragmatic purposes.

Monitoring oral production

Using cohesive devices in
spoken discourse

TOTAL

45.1 /105

205
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University of Costa Rica r\

Master’s program W
English for Mechanical Engineers

Course name: The Gearbox: Engineering your English

Appendix N. Student Syllabus ﬁ

Instructors: Coto, L. & Rojas, G.

Schedule: Mondays from 5:00 p.m. to 7:50 p.m at the School of Mechanical
Engineering.

I. Course Description

This is an ESP course for mechanical engineering students at UCR, intended for
basic and independent users of the language according to The Common European
Framework of Reference for Languages. The course will be taught by three language
instructors, once a week on Mondays. Each lesson will last three hours, starting at 5:00
p.m. and finishing at 7:50 p.m.

The course will address the four macro skills with a stronger emphasis on
reading and writing. It will also devote some time to the development of speaking and
listening tasks. These skills will be enhanced through the exposure to real-life tasks,
appropriate strategies, a meaningful language focus per lesson, and authentic materials
from the field of mechanical engineering. During this course, students will be able to
demonstrate comprehension of technical engineering texts, write specific documents
related to the field, and orally exchange technical information with others.

Il. Goals and Objectives

Unit 1. Expanding your Knowledge

Goal: By the end of the unit, students will be able to successfully demonstrate
comprehension of different texts with technical vocabulary by implementing reading
strategies.

General objectives:

By the end of the lesson, students will be able to:

1. Accurately define general mechanical engineering vocabulary by guessing
meaning from the context of written texts about general mechanical engineering
topics.

2. Successfully identify the main ideas and details in sample texts about new
technologies by using skimming and scanning strategies.
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3. Correctly recognize the purpose of formal work email samples by summarizing
and restating the reason of the emails.

Unit 2. Engineering Production

Goal: By the end of the unit, students will be able to write emails, descriptions of
procedures and processes, and lab reports by incorporating technical and formal lexical
items and grammar structures properly for each of the written pieces.

General objectives:

By the end of the lesson, students will be able to:

1. Properly write inquiry emails to experts in mechanical engineering by following
the format of sample emails provided.

2. Coherently write the description of mechanical procedures in the workplace by
clearly listing steps required for the procedure to be completed.

3. Accurately construct a one-page lab report introduction by including the what and
the why of a study or experiment for informative purposes.

Unit 3. Exchanging Ideas

Goal: By the end of the unit, students will be able to appropriately exchange ideas
about project design with experts, colleagues and superiors by actively listening, asking
guestions, and reporting information orally.

By the end of the lesson, students will be able to:

1. Successfully demonstrate understanding of information presented orally by
experts and react to it by asking questions and providing appropriate responses.

2. Appropriately discuss technical processes with colleagues by sharing their point
of view and exchanging ideas in order to find the most suitable solution.

3. Accurately explain a future project design to clients, superiors and colleagues by
organizing the ideas, including details and the necessary technical vocabulary.

lll. Methodology

The course will be developed through the implementation of communicative, real-
life-oriented tasks that will allow the students to achieve the goals and objectives
established for each of the units. These tasks will be carried out through reading
activities involving the study of technical vocabulary, strategies to understand main
ideas and details in texts; email features, procedures in manuals, and lab report
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sections. It will also expose students to speaking activities in which they properly react
to experts’ ideas by asking questions and providing responses. This area will also
include the discussion of processes with colleagues as well as the proposal of a future
project to clients, superiors, and colleagues. For the purpose of this course, individual,
pair, and group work will be expected from the students as they take part of the
activities already described. Students are expected to participate actively and cooperate
with meaningful contributions to the class in order to make the most of it. If the student
skips class more than three times, the course certificate will not be granted.

V. Assessment

The course will require students to complete the following assessment tasks and
get a minimum of 8 in the final grade to pass.

Assessment distribution Percentages
Reading and vocab test...............ccciiiin, 20%
Writing task 1: Email reply ..., 15%
Writing task 2: Lab report (intro)............c.oeevenennn. 10%
Grammar QUIZ.........ooviiiii e 10%
Listening qQUIZ. ........oiiiiiiii e 10%
Writing task 3: Project progress report.................. 10%
Project oral presentation...................coiiiiiiiis 15%
In-class tasks portfolio.............coooiiiiinn. 10%

V. Contents

The units that will be covered during the course are the following:
Unit 1. Expanding your Knowledge.

Unit 2: Engineering Production.

Unit 3: Exchanging Ideas.



209

Appendix O. ESP Course Evaluation Form N\ r\ ,

Unit 1 Evaluation form

Instructions: Write an X in the column that best represents your opinion about each of the statements
for unit 1 in the ESP course.

The content of unit 1... Always | Usually | Rarely | Never

was updated.

was well organized.

stimulated my interest.

was useful for my professional life.

was relevant for my professional life.

increased my knowledge on the topic.

was appropriate for my proficiency level.

helped me to improve my ability to use context clues.

helped me to improve my ability to summarize emails.

helped me to improve my ability to identify details in texts.

helped me to improve my ability to identify main ideas in texts.

helped me to improve my ability to restate the purpose of emails.

The materials...

helped to improve my understanding of grammar points studied.

helped me to improve my ability to use reading strategies studied.

were appropriate for my proficiency level.

were relevant for my professional life.

presented ideas and concepts clearly.

were well-presented.

were well-organized.

were attractive.

The activities ...

reflected the real-life of a mechanical engineer.

helped me to achieve the objectives of the unit.

were appropriate for my proficiency level.

reflected the contents of the course.

were effective for my learning.

promoted participation.

were challenging enough.

were motivating.

were varied.
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Instructions: Write your answer in English or in Spanish to the following questions.

What are three suggestions to improve this course for the following unit?

1.

What are three things you really enjoyed during unit 1?

1.

What are three things you would like to see or do in unit 2 which focuses on writing?

1.

Thanks for your feedback!



Appendix P. r‘?
Student-Teacher Evaluation Form W

Instructions: Please mark with an “x” the column that best represents your perception about
the teachers’ performance in class. Your feedback will be highly appreciated.
Please select the teacher you are evaluating:

7] Laura Coto.
1 Garyan Rojas.

The teacher: Always | Usually | Rarely | Never

1. Is ready before class.

2. Allows students to be the protagonists of the
class.

3. Promotes active participation from students.

H

Prepares materials that facilitate learning.

o1

Uses content that is relevant to mechanical
engineers.

Brings variety of activities to the class.

Provides clear instructions.

Is always willing to clarify doubts.

©l® N

Manages time appropriately

10. Constantly monitors students’ work.

11.Provides clear feedback.

12.Promotes an environment of respect in the
class.

13.Plans lessons that prepare students
appropriately for evaluations.

Please answer these questions:

1. What can the teacher do to improve her lessons?

2. What can the teacher continue implementing in her classes?

Thanks for your feedback!
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Appendix Q. Writing Assessment Task 1 a

NAME: . Points Obt: / 25 ” s
Grade . W

General instructions:

1) Use blue or black ink.
2) Cellphones, computers, or extra paper are not allowed during the writing quiz.
3) Check instructions carefully.
4) Time allotted: 30 minutes.

Instructions: Read the email thread below and write a complete response in which you
include all the information requested. Keep a formal tone and include all the elements
necessary to compose a complete email. Your writing will be assessed by using the
rubric attached to this document.

Subject | SMC Pneumatic components quotation — Urgent ( M
From carlos.scott@smartsolutions.com AN
To bbrown@easternsupplier.com
Date October 10", 2019, 2:00 p.m.

Dear Mr. Brown,

We are working on a new project in which | am thinking of using SMC Pneumatic
components. Can you quote me the following part numbers?

1 x VX230CGL VX2*0, Single Unit, Direct Operated NC
1 x VX232KGL, VX2*2, Single Unit, Direct Operated 2 Position 1 x VP344-5DZI-02NA

2 X SOCV2-F4N-1P-SS, V2" FNPT Check Valve, 1 psi crack pressure
1x TILO7-20, TUBING, FLUOROPOLYMER TIL/TL 72" FLUORINE TUBING
10 x KQG2H07-NO2S, FITTING, SUS, MALE CONNECT KQG ¥ INCH

This is urgent, so | will really appreciate a quick response to complete the purchase as
soon as possible to get the parts delivered in no more than nine days in the same order.

Thanks.
Regards,

Carlos



mailto:carlos.scott@smartsolutions.com
mailto:bbrown@easternsupplier.com
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Subject | SMC Pneumatic components quotation — Urgent
From bbrowni@easternsupplier.com

To caros.scotti@smartsolutions.com

Date October 100, 2019, 4:30 p.m.

Dear Carlos,

Please see the prices and lead time on the following table:

Let me know if you have any questions or comments.

Description FPart Number Qty | Unit Price USD Lead time
Valve Model VX2*0, Single Unit, Direct Operated NC VE230CGL 1 h4.85 1 week
Valve VX2*2, Single Unit, Direct Operated 2 Position Vx232KGL 1 96.85 1 week
Valve Model VP300, 3 port, solenoid, base mount, single unit VP344-5D71-02NA 1 T9 45 G weeks
Check Valve, ¥ FNPT, 1 psi crack pressure SOCV2-F4AN-1P-55 1 3835 1 week
TUBING, FLUOROPOLYMER TIL/TL %" FLUORINE TUBING TILOT-20 1 155.10 1 week
FITTING, SUS, MALE CONNECT KQG % INCH KQG2HOT-N02S 10 | 12.95 1 week

Regards,

Bryan

[T ———

Subject | SMC Pneumatic components guotation — Urgent

From carlos. scott@smartsolutions.com [ N
To bbrown@leasternsupplier.com \ M
Date October 1%, 2019, 8:00 a.m.

*If necessary, use the back of the page fo confinue writing.




214

Appendix R. Writing Assessment Task 2

English for Mechanical Engineers rw?

Instructors: Coto, L. & Rojas, G. Engineering your Englishm
Writing Task 2: Lab Report Introduction

NAME: . Points Obt: /25 Grade .

Instructions:

Scan the QR code and read the lab report whose introduction is missing. Then, write a
complete introduction and include the following elements as suggested by the IMRaD
format:

e background on the field needed to understand the text
e athesis statement

e a hypothesis

e the objective of the lab report

e the reason for conducting the research.

QR CODE:

SCAN ME
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Appendix S. Writing Assessment Task 3

English for Mechanical Engineers r\ﬁ
Instructors: Coto, L. & Rojas, G. Engineering your Englishw

Writing Task 3: Project Written Report Guidelines

Purpose: To explain the final oral presentation’s project proposal and describe relevant
steps, stages, materials, and processes involved.

GUIDELINES

v Describe your project proposal in detail pretending it is
for a customer.

v' Type the report using Arial # 12 and double space the
text.

v' Report length: Two pages maximum

v Include information about specifications and design or
prototype. You can add any additional information you
consider necessary.

v" Mention which global goal the project supports. (Refer
to link shared in guidelines for final project
presentation).

v' Use formal, descriptive language.

(\

You can add images, figures, and graphs if necessary.
v Incorporate grammar and vocabulary studied in class.

Refer to glossaries, writing aid, and portfolio materials.
v" Proofread your report carefully to avoid spelling,
punctuation, and grammar mistakes.

v' Make sure your report is coherent and well organized.
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Appendix T. Oral Assessment Task

English for Mechanical Engineers ﬂ

Instructors: Coto, L. & Rojas, G. Engineering your Englishﬁ

Guidelines for Project Oral Presentation

Objective: To prepare an oral presentation of a product, project, or process that will be shown
to a potential client in a meeting in order to convince the organization to invest in your idea.

General Guidelines:

1. This project is individual.

2. You are allowed to use a PPT for visual support, but make sure the material is
professional and not full of text.

3. You are allowed to use note cards if necessary, but the presentation should be as
natural as possible. Don’t read it!

4. The presentation should last no less than 8 minutes and no more than 10.

Instructions:

A. Choose the product, project, equipment, tool, or process that you
want to make the presentation about. It can be of your own creation or you

can use any of the ideas in the website:

https://nevonprojects.com/mechanical-engineering-projects/

B. Once you have your choice, think about the impact of your idea.

Go to the website https://www.globalgoals.org/ in order to choose one or

two of the global goals from the list that your project has an impact on.

Include and mention this on your presentation. This gives your project and

extra positive impact.



https://nevonprojects.com/mechanical-engineering-projects/
https://www.globalgoals.org/
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Prepare your presentation using the following questions as a guide. You don’t
have to answer all the questions in your presentation, and you can address other
information if necessary. These questions are only a guide for you to decide what
the most relevant information that you want to include in your project is.

Remember that you need to “sell” your idea so you need to be convincing!

Guiding Questions for the Project

Who?

1- Who benefits / will benefit from this project? (Organization,
company, client, etc)

2- Who have you also heard discuss this?

3- Who will be the key people in this project?

What?

1- What are the strengths and weaknesses of this project?
2- What is another alternative to this project?
3- What would be a counter-argument to this project?

Where?

1- Where is this project most needed?
2- Where in the world would this project be a problem?
3- Where will this idea take the organization, company, or client?

When?

1- When will this project benefit the organization, company, client ?
2- When would / will this project cause problem?
3- When will you know if you have succeeded?

Why?

1- Why is this project a challenge?
2- Why is this project relevant to the organization / company / client?
3- Why is this project necessary today?

How?

1- How is this project similar to other projects?
2- How does this project benefit the organization / company / client?
3- How do you see this project in the future?




E-mail Reply Assessment Rubric

Appendix U
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Student’s name: . Points obtained: . Grade:
Category Task Completion Vocabulary Grammar Mechanics Organization
Score
-Writing task includes all -Response includes -Grammar structures are -Writing is precise with -Writing follows a logical flow
required elements. appropriate technical precise and correct in only a few to no errors in starting with a clear salutation
vocabulary related to meaning and form. punctuation, spelling, followed by a response to the
5 machine parts, tools, and - ] and/or capitalization. queries, conclusion of the
new technologies. - Studied structures are _ response, and closing.
used with no to few -There is absence of
-There is appropriate use of | mistakes that distract the fragments and run-on
sequencers and linking reader from understanding sentences.
words. the text.
-All or most sentences are
well constructed.
-Email includes the majority -Response lacks some -Grammar structures -Writing presents some -Writing flow is affected as some
of the indicated aspects to technical vocabulary present some mistakes in errors in capitalization, of the ideas are not developed in
3 compose the email; related to machine parts, meaning and/ or form. spelling, and/or the most logical order.
however, some sections are tools, and new technologies ] punctuation.
omitted or may be incorrectly . - Studied structures present
developed. - There is incorrect use of some mistakes that distract -There are some
some sequencers and the reader from fragments and run-on
linking words. understanding at some sentences.
points.
- Some sentences are well
constructed.
-Emaiil includes only one or -There is absence of -Use of structures is basic -Writing presents serious -The flow of ideas is disorganized
two of the indicated aspects appropriate technical and limited, and errors errors in capitalization, and causes confusion to the
1 to properly compose the vocabulary related to found in the writing highly spelling, and/or reader.

email.

machine parts, tools, and
new technologies

- There is absence of
sequencers and linking
words.

interfere with
understanding.

-There is limited to no use
of studied structures.

-Most sentences lack good
construction.

punctuation.

-Writing is highly affected
by the presence of
fragments and run-on
sentences in most of the
ideas.
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SECTION II: Instructions: Mark YES or NO for each of the statements below about what the student can or cannot do based on the
email he/she wrote.

YES NO

Can maintain a relationship through personal correspondence using the language fluently and effectively to give detailed

*g § descriptions of experiences, pose sympathetic questions and follow up issues of mutual interest.
[T
g % g Can write formal emails with appropriate register, structure, and conventions appropriate to the context.
Q > o
§ = 5 Can write basic formal emails/letters, for example to make a complaint and request action. Can write basic emails/letters
- 2 | of a factual nature, for example to request information or to ask for and give confirmation.
***|f you marked YES for all the statements above, continue with to the next section. Otherwise, stop here.
YES NO

Can write virtually any type of correspondence necessary in the course of his/her professional life in an appropriate tone
and style.

Can write formal correspondence such as emails of clarification, application, recommendation, reference, and complaint
with good expression and accuracy.

Proficient
level of
performance

Can-do statements adapted from Common European Framework of Reference for Language’s Companion Volume with New Descriptors
Taken from https.//rm.coe.int/cefr-companion-volume-with-new-descriptors-2018/1680787989



https://rm.coe.int/cefr-companion-volume-with-new-descriptors-2018/1680787989

Lab Report Introduction Assessment Rubric
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220

Student’s name: . Points obtained: . Grade:
Category Task Completion Vocabulary Grammar Mechanics Organization
Score
-Lab report introduction -Introduction includes -Grammar structures are -Writing is precise with only | -Writing follows a logical
includes all required elements. appropriate technical precise and correct in meaning | afewto no errorsin flow of ideas that helps the
) o vocabulary related to and form. punctuation, spelling, reader to understand the
- Lab report introduction is fully | machine parts, tools, and/or capitalization. written piece.
S) developed. and new technologies - Studied structures are used _
. . with no to few mistakes that -There is absence of
-There is appropriate distract the reader from fragments and run-on
use of sequencersand | ynderstanding the text. sentences.
linking words
- All or most sentences are well
constructed.
-Report includes the majority of | - Introduction lacks --Grammar structures present -Writing presents some -Writing flow is affected as
the indicated aspects to some technical some mistakes in meaning errors in capitalization, some of the ideas are not
3 compose the lab report vocabulary related to and/ or form. spelling, and/or developed in the most
introduction; however, some machine parts, tools, punctuation. logical order.
sections are omitted or may be | and new technologies | - Studied structures present
not fully developed. some mistakes that distract the | -There are some
- There is incorrect use | reader from understanding at fragments and run-on
of sequencers and some points. sentences.
linking words.
- Some sentences are well
constructed.
-Report includes only one of -There is absence of --Use of structures is basic and | -Writing presents serious -The flow of ideas is
the indicated aspects to appropriate technical limited, and errors found in the | errors in capitalization, disorganized and causes
1 properly compose the lab vocabulary related to writing highly interfere with spelling, and/or confusion to the reader.
report introduction machine parts, tools, understanding. punctuation. .
L and new technologies o L
- Lab report Introduction is not -There is limited to no use of -Writing is highly affected
fully developed. - There is absence of studied structures. by the presence of
sequencers and linking fragments and run-on
words. -Most sentences lack good sentences in most of the
construction. ideas.
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SECTION II: Instructions: Mark YES or NO for each of the statements below about what the student can or cannot do based on the
lab report he/she wrote.

YES NO

Can write an essay or report that develops an argument systematically with appropriate highlighting of significant points and
relevant supporting details.

Can write short, simple essays on topics of interest.

Can write very brief reports to a standard 221onventionalized format going beyond factual information.

Can summarise, report and give his/her opinion about accumulated factual information on familiar routine and non-routine
matters within his/her field with some confidence.

Independent level of
performance

***|f you marked YES for all the statements above, continue with to the next section. Otherwise, stop here.

YES NO

Can write a suitable introduction to a longer report, article or dissertation on a complex academic or professional topic if
the topic is within his/her field of interest and there are opportunities for redrafting and revision.

Proficient
level of
performance

Can-do statements adapted from Common European Framework of Reference for Language’s Companion Volume with New Descriptors
Taken from https.//rm.coe.int/cefr-companion-volume-with-new-descriptors-2018/1680787989
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Project Progress Report Assessment Rubric

Appendix W
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Student’s name: . Points obtained: . Grade:
Category Task Completion Vocabulary Grammar Mechanics Organization
Score
-Report includes all of the -Report includes -Grammar structures are -Writing is precise with only | -Writing follows a logical
indicated aspects to describe appropriate technical precise and correct in meaning | afewto no errorsin flow of ideas that helps the
the product or process they vocabulary related to and form. punctuation, spelling, reader to understand the
created. machine parts, tools, and/or capitalization. written text.
S) _ ) and new technologies - Studied structures are used _
-- Project progress report is with no to few mistakes that -There is absence of
fully developed. -There is appropriate distract the reader from fragments and run-on
use of sequencers and | ynderstanding the text. sentences.
linking words.
- All or most sentences are well
constructed.
-Report includes the majority of | - Report lacks some --Grammar structures present -Writing flow is affected as
the indicated aspects to technical vocabulary some mistakes in meaning -Writing presents some some of the ideas are not
3 describe the product or process | related to machine and/ or form. errors in capitalization, developed in the most
of their creation; however, parts, tools, and new spelling, and/or logical order.
some sections are omitted or technologies - Studied structures present punctuation.
may be not fully developed. some mistakes that distract the
- There is incorrect use | reader from understanding at -There are some
of sequencers and some points. fragments and run-on
linking words. sentences.
- Some sentences are well
constructed.
-Report includes a few of the -There is absence of --Use of structures is basic and | -Writing presents serious | -The flow of ideas is
indicated aspects to properly appropriate technical limited, and errors found in the | errors in capitalization, disorganized and causes
1 describe their product or vocabulary related to writing highly interfere with spelling, and/or confusion to the reader.
process. machine parts, tools, understanding. punctuation. .
. . and new technologies o o
- Project progress report is not -There is limited to no use of -Writing is highly affected
fully developed. - There is absence of | studied structures. by the presence of
sequencers and linking fragments and run-on
words. -Most sentences lack good sentences in most of the
construction. ideas.
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SECTION II: Instructions: Mark YES or NO for each of the statements below about what the student can or cannot do based on the
project report he/she wrote.

YES NO

Can evaluate different ideas or solutions to a problem.

Can write an essay or report which develops an argument, giving reasons in support of or against a particular point of view
and explaining the advantages and disadvantages of various options.

Can write short, simple essays on topics of interest.

Can write a text on a topical subject of personal interest, using simple language to list advantages and disadvantages, give
and justify his/her opinion.

Independent level of
performance

If you marked YES for all the statements above, continue with to the next section. Otherwise, stop here.

YES NO

Can write a suitable introduction and conclusion to a longer dissertation on a complex academic or professional topic that is
within his/her field of interest.

Proficient
level of

Can write clear, well-structured expositions of complex subjects, underlining the relevant salient issues.

Can-do statements adapted from Common European Framework of Reference for Language’s Companion Volume with New Descriptors
Taken from https.//rm.coe.int/cefr-companion-volume-with-new-descriptors-2018/1680787989
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Appendix X

Project Oral Presentation Assessment Rubric
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Student’s name: . Points obtained: . Grade:
Score
5 4 3 2 1
Category

-Student is able to express -Student most of the times -Student occasionally expresses ideas | Student rarely expresses ideas | Student is not able to communicate
complex ideas with ease by expresses ideas with ease by fairly well but some mistakes on the adequately, and shows properly because of serious
appropriately including including studied structures use studied structures. inconsistencies on the use of grammar mistakes and absence of
studied structures studied structures. tense shift.

Grammar ' -Student most of the times -Student occasionally shifts
-Student shifts successfully | shifts successfully from one successfully from one structure to -Student has a hard time
from one structure to structure to another. another. shifting from one structure to
another. another.
_Student is able to go - Student is most of the time -Student is sometimes able to use -Student displays simple and Student shows an inadequate and
bevond by usin agrlich and able to use an appropriate vocabulary words related to machine basic command of vocabulary inaccurate command of vocabulary

reycise rgn o O? range of vocabulary related to parts, tools, and new technologies as related to machine parts, tools, related to machine parts, tools, and
p 9 machine parts, tools, and new well as linking words, synonyms, and new technologies as well new technologies as well as linking
vocabulary related to
machine yarts tools. and technologies antonyms, and sequencers. However, as linking words, synonyms, words, synonyms, antonyms, and
Vocabulary new techrrl)olo ’ies ' - There is some use linking doubtingness and repetitiveness antonyms, and sequencers sequencers which totally hinders
There is ai ?o ri'ate use words, synonyms, antonyms, hinder him/her from expanding on the communication and elaboration of
of se uencgrr)s II)inkin and sequencers, but does not ideas. -Communication and ideas.
wordg synon ’ms angd show full command of these expansion of ideas is highly
anton ’m); yms, lexical items to elaborate on hindered.
yms. complex subject descriptions.
Student's descriptions are Student most of the time offers | Student partially elaborates on details Student barely elaborates on Student does not address the
clear and detaile% for the clear descriptions for the required for the project and does not the details required for the content expected for the project.
- project, but does not go beyond as ideas are connected in project.

Content project and go beyond : | b d imol

expected consistently go beyon a simple way.
) expected.
-Pronunciation of /th/ sound, — -Pronunciation of /th/ sound, —ed and -Pronunciation of /th/ sound, — -Pronunciation of /th/ sound, —ed and
-Pronunciation of /th/ ed and —s endings is usually —s endings is sometimes correct, as ed and —s endings is not clear —s endings is not clear, as well as
sound, —ed and —s endings | correct, as well as the contrast | well as the contrast between /i/ and /I/. | most of the time, as well as the | the contrast between /i/ and /I/.
is correct, as well as the between /i/ and /I/. Intonation Intonation of —wh and yes/no contrast between /i/ and /I/. Intonation of —wh and yes/no
Pronunciation contrast between /i/ and /1/. of —wh and yes/no questions is | questions is sometimes clear and Intonation of —wh and yes/no questions is unclear as well.
& intonation Intonation of —wh and usually clear and natural. natural to allow the listener to questions is not completely

: ! yes/no questions is clear -Listener is able to understand understand almost all the message. clear. -Listener’s understanding of the
and natural. almost all the message. -Listener’'s understanding of message is hindered.
-Listener is able to fully the message gets highly
understand the message. hindered.
Production of speech is Production of speech is Production of speech is affected by Production of speech is Production of speech is highly
effortless and V\F/)ith 2 natural smooth, but little hesitation some hesitation causing moderate affected by significant amounts | hindered by hesitation and student

Fluenc o appears causing rephrasin breakdowns in communication. of hesitation and creates stumbles and looks uncertain in the

y speed. No hesitation or 9
brrjeakdowns e —— and minor breakdowns in important breakdowns in development of the responses.
P ) communication. communication.
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SECTION II: Instructions: Mark YES or NO for each of the statements below about what the student can or cannot do based on
his/her oral presentation.

YES NO
Can give a prepared presentation on a familiar topic within his/her field, outlining similarities and differences (e.g. between
E products, countries/regions, plans).
2 o
E 2| Can give a prepared straightforward presentation on a familiar topic within his/her field which is clear enough to be followed
£ 2| without difficulty most of the time.
g E
g -&’ Can give a clear, prepared presentation, giving reasons in support of or against a particular point of view and giving the
> 8 advantages and disadvantages of various options.
©
= Can give a clear, systematically developed presentation, with highlighting of significant points, and relevant supporting detail.
If you marked YES for all the statements above, continue with to the next section. Otherwise, stop here.
YES NO

Can give instructions on carrying out a series of complex professional or academic procedures.

Can give a clear, well-structured presentation of a complex subject, expanding and supporting points of view at some length
with subsidiary points, reasons and relevant examples.

Proficient level
of performance

Can-do statements adapted from Common European Framework of Reference for Language’s Companion Volume with New Descriptors
Taken from https.//rm.coe.int/cefr-companion-volume-with-new-descriptors-2018/1680787989
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Engineering your English

Appendix Y. Writing Performance (Individual)

Research Instrument
Writing Performance Individual
Coto & Rojas

Instructions:; Put a check on the boxes that indicate the type of errors that were found in the writing task, and write examples of utterances that illustrate the errors.

Student’s name:

Examples

First conditional to describe
consequences of
processes and procedures

Simple present to
describe facts

Passive voice in present
to describe processes,
machine uses, and procedures.

Indirect questions to
formally request info

Simple past to describe
completed processes

FPassive voice in past to
describe completed processes

Grammar
Errors

Imperatives to describe
steps

Simple future to
describe action plans
projects

Passive voice to describe
projects to be designed

Infinitives to describe
purposes of machines
and tools

Modal verbs
for possibility

Other

Linking wards

Z
i}
= B Synonyms
& E
o
g W Antonyms
=
Sequencers

Wrong use
of vocabulary
related to

Machine parts and tools

Mew technologies

Functions

Apgreeing and disagreeing

Comma to separate items

Run-on sentences

Spelling

" in a list
2w Pericds at the end of F
T & ragments
§ = sentences
[T )
= Capitalization
Other

strengths

226
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Engineeriﬁynur English

Appendix Z. Speaking Performance (Individual)

Research Instrument

Speaking Performance Individual

Coto & Rojas

Instructions: Puta check on the boxes that indicate the type of errors found in the speaking task, and write examples of utterances that illustrate the errors.

Student's name:

Task: Project Oral Presentation

Examples

Errors

Grammar

First conditional to describe
consequences of
processes and procedures

Simple present to
describe facts

Passive voice in present
to describe processes,

machine uses, and procedures.

Indirect questions to
formally request info

Simple past to describe
completed processes

Passive voice in past to
describe completed processes

Imperatives to describe

Simple future to
describe action plans

Passive voice to describe

Errors

Pronunciation

~es endings in plurals

Intonation of ¥/N Qs

Jth/ sound

Intonation of YWH Qs

s [T}

Reduced form of "to"

steps projects projects to be designed
Infinitives to describe
. Modal verbs
purposes of machines - Other
and tools for possibility
Linking words Machine parts and tools
-
2 Synonyms Wrong use Mew technologies
2 g of vocabulary
§ w Antonyms related to Functions
Sequencers Agreeing and disagreeing
~ed endings Thought groups

Mispronunciation of
vocabulary studied
in class

Strengths

227
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Engineering your English

Instructions: Indicate the number of students who made each of the errors, and write examples of utterances that illustrate the errors.

#ofsts
with error

Appendix AA. Writing Summary

Writing Tasks

# of sts
with error

Research Instrument
Writing Summary
Coto & Rojas

# of sts
with error

Most common Errors

Grammar
Errors

consequences of

First conditional to describe

processes and procedures

Simple present to
describe facts

Passive voice in present
io describe processes,
machine uses, and procedures.

Indirect questions to
formally request info

Simple past to describe
completed processes

Passive wvoice in pastto
describe completed processes

Imperatives to describe
steps

Simple future to
describe action plans
projects

Passive voice to describe
projects to be designed

Infinitives to describe
purposes of machines
and tools

Modal verbs
for possibility

Other

Vocabulary
Errors

Linking words

Synonyms

Antonyms

Sequencers

Wrong use
of vocabulary
related to

Machine parts and tools

Mew technologies

Functions

Agreeing and disagreeing

Mechanics
Errors

Comma to separate items ina

Run-on sentences

Spelling

list
Periods at the end of
Fragments
sentences
Capitalization
Other

Strenghts

228
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Enginee ril';g your English

Instructions: Indicate the number of students who made each of the errors, and write examples of utterances that illustrate the errors.

#of sts
with errar

Appendix BB. Speaking Summary.

Task: Project Oral Presentation

#af sts
with error

Research Instrument
Speaking Summary
Coto & Rojas

#ofsts
with errar

Most common Errors

Grammar
Errors

First conditional to describe
consequences of
processes and procedures

Simple present to
describe facts

Passive voice in present
to describe processes,
machine uses, and procedures.

Indirect questions to
formally request info

Simple past to describe
completed processes

Passive voice in past to
describe completed processes

Pronunciation
Errors

~gs endings in plurals

Intonation of ¥/M Os

Jth/ sound

Intonation of WH Qs

fifvs /I

Reduced form of "to”

i ) Simple future to . ) ) )
Imperatives to describe d esu:rit?e action plans Passive voice to describe projecis
steps . p to be designed
projects
Infinitives to des cr_lbe Modal verbs
purposes of machines for possibility Other
and tools P
- Linking wards Machine parts and tools
E £ |Synonyms Wrong use Mew technologies
£ 2 of vocabulary
é W |Antonyms related to Functicns
SequUencers Agreeing and disagreeing
~gd endings Thought groups

Mispronunciation of
vocabulary studied
in class

Strengths

229
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Appendix CC. Overall Results.

b

ﬁ Research Instrument
ABih Overall Results
Engineering your English Coto & Rojas

Instructions: Analyze the data collected in the writing and speaking group summaries and complete the chart.
Productive Skills Overall Results

Grammar errors made by 50% or more of the students Grammar Strengths
Vocabulary errors made by 50% or more of the students Vocabulary Strengths
Mechanics errors made by 50% or more of the students Mechanics Strengths

Pronunciation errors made by 50% or more of the students Pronunciation Strengths
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Appendix DD. Unit 1 Lesson Plans and Materials

Date: August 12". Lesson Plan 1 & 2.
Student teacher: Garyan Rojas.
Assistant: Laura Coto.

Unit 1: Expanding your Knowledge

1. Unit Goal: By the end of the unit, students will be able to successfully demonstrate comprehension of mechanical
engineering texts containing technical vocabulary by implementing appropriate reading strategies

2. General Objective: Accurately identify the meaning of general mechanical engineering vocabulary by guessing from
the context of written texts about general mechanical engineering topics.

Specific objectives: By the end of the lesson, students will be able to:

1.
2.

S

Describe words by following specifications for its description by talking to a partner.
Explain their challenges when reading mechanical engineering texts in English by answering some questions.

Distinguish what context clues are about in a text by identifying their definitions and some examples of their
application.

Differentiate context clues given in small sample texts by analyzing the context of different word.
Recognize meaning of words from context by applying their knowledge of context clues.
Identify the correct use of simple present and passive voice in the present by checking their use in texts.

Correctly pronounce regular past participle verbs by completing a voice recording exercise.
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Procedures

Language

Strategies

Macro
Skills

Time

Course introduction and icebreaker:

Course teachers and students introduce
themselves and share a little bit about
themselves (likes, dislikes, etc.)

Community builder: the human knot make a
circle. They will hold hands with somebody who
is not next to them. Then, they undo the “human
knot”. T and Ss reflect on the importance of
team work and support during the course.

Ss and T go over the course syllabus.

25

Warm-up:

Ss stand up and play a guessing game in
groups of three people. (GT: color gears).

They take turns describing 10 words projected,
but with the following indications: saying an
opposite, a synonym, a definition, or an
example. When a word is guessed, team yells
“stop!”

Useful language:

This word is the opposite

of

It is used as a synonym

for

Exchanging
oral
information

10
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A Is an example
of

This word means

______ (antonym with
negative prefix) is the
opposite of...

Pre-task 1:

-Ss discuss the following questions with the
person next to them?

A. In the previous game, what was the most
challenging way to describe the words? Was
it to give a definition, think about a synonym

or antonym, or provide an example? Sts rank

them from 1 being the easiest and 4 the
most difficult.

C. How can prefixes help you with
opposites?

B. When you read a text in English, how do
try to get the meaning of words you don’t
know? What strategy works best for you?

-Introduce the concept of context clues to get
meaning from context by having a volunteer
read it.

Useful language:

In my case, it was more
challenging to provide a/an
because...

| find
providing
because...

difficult

When | read, | normally
because...

The strategy that works best
for me when figuring out the
meaning of words is
because...

Turn-taking

Exchanging
information

10
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Pre-task 2: Using graphic 10
, : organizers
- Ss are presented with the idea that there are Useful language to check g R
different context clues. Ss stand up, get in pairs | matching exercise: W
(GT: numbers from 1 to 10) and in the handout . .
! . . _____matches because it | Matching
with a concept map write the definition of each exDresses a similar meanin
context clue that will be taped on the walls. P 9:
Handout 1. This is an antonym because it
contrasts the meaning 10
of
-Ss compl rt Il of the han matchin . .
plete part Il of the handout by matching This is an because it
examples of context clues. . —
is set off by commas.
Thisis a because S
the verb “is” defines the
previous word.
This is an because
the phrase “such as” is used.
Pre-task 3: Identifying R
-In pairs, Ss read short excerpts from | used because it W
mechanical engineering texts and indicate what | helps to... :
g g . P Agreeing S 20
context clue helps them get the meaning of .
: . is used more because... . :
words from context in each excerpt and explain | — Disagreeing | L

why. Handout 2.

means because...
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is useful because it
defines...

This clue explains that

Here is mentioned that ...

Here it is explained that

Task:

-Ss are given a text about cooling systems
(handout 3) and read it individually. They will
underline words that they do not understand well
and apply the necessary context clues that can
help them figure out what the word refers to.

Planning: Ss will tally in a small handout how
many times they used each of the context clues
strategies they learned about. Handout 4.

Reporting. In pairs, Ss tell each other what
context clues they were able to identify. Then,
some ideas are shared as a whole class.

Useful language for the
reporting section:

When | was reading this
section, | noticed that there
was a/an_____ and it helped
me realize that the word
meant

After reading this idea, |
noticed that...

The context clue that |
recognized more easily
was because...

Getting
meaning from
context

25

10

15
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It was not able to identify
any

Post-task
Language focus:

In pairs, Ss go back to the materials used before
and underline some sentences in the simple
present and circle examples of passive voice in
the present, which is the target language of the
class.

Analysis:

Three examples for each tense, starting with
simple present, are projected and T elicits from
Ss to analyze them in terms of form, meaning
and use.

-Ss attention is addressed to the regular past
participle verbs in the passive voice examples
and rules for pronunciation are explained.

Simple present examples:

-This new gadget represents
a huge step for humanity.

-The system consists of a
pneumatic piston, quick
action valves and a sensing
unit.

-Possible asymmetries result
in different effective forces.

Passive voice example:

-The robot controller is
programmed to perform a
reaching task with a handle.

-The transmissibility for this
system is defined as the
equipment excitation over the
support excitation.

-Cooling systems are
employed in automobiles.

Identifying
examples

s 3 0 r

10

10




237

Practice:

-Ss complete handout 5, with exercises on the
verb tenses. Answers are compared with the
person next to them.

-Ss do a voice recording exercise to practice the
pronunciation of the —ed endings in sentences
which will be submitted to the teachers for
feedback. Handout 6.

Useful language for practice
section:

What did you write in
number__?

We have the same answer.

We have a different answer
here. Why?

Why did you write
here?

Self-
monitoring

10

Abbreviations to be used: T =teacher A =assistant Ss = students L = listening S = speaking R = reading W = writing

Others: GT: grouping technique



Material 1: Words to guess for warm-up activity:

)= 4
Slides projected on the board: "

Engineering your Englirh Engineering your English

To burnish % To assemble

Useful Language:

opposite De__ ,Dis__, In Jun__,
B hmin_ Ami
De___, Non is the opposite of...

Engineering your English

Engineering your Englis

At ¥

Laws of
Thermodynamics DNS

Engineering your Englirk

Fuel # Controller

. @

Engineering your Englik

Engineering your Englirk

he wordl ﬁ Guess the word!
el

Plug #

Caterpillar
Useful Language:
De___,Dis___, In JUn___,
i , Im In. Anti ;
De. . Nen_

:::&&

is the opposite of

Sngineering gour Englirh Engineering your English

238



Warm-up answer key:

Word Desc'rlbc.e It Possible answers
using:

Accelerometer Definition An electromechanl_cal transducer used to
measure acceleration.

Adhesion Synonym Adherence, bond.

To burnish Synonym To smooth or polish

To assemble Opposite Disassemble
Law of conservation of energy. The entropy
of any isolated system always increases.

Laws of

: Example The entropy of a system approaches a

thermodynamics
constant value as the temperature
approaches absolute zero.

DNS Definition Direct numerical simulation

Fuel Example Diesel, gasoline.

Controller Synonym Control system

Plug Opposite Unplug

Caterpillar Definition A vehicle that “lays its own road” by running
on endless belts.

Material 2: sample slide for discussion questions.

the most difficult.

best for you?

A. In the previous game, what was the most challenging
way to describe the words?2

Was it fo give a definition, think about a synonym or
antonym, or provide an example?

Please rank them from 1 being the easiest to 4 being

B. How can prefixes help you with opposites?

C. When you read a text in English, how do try to get the
meaning of words you don't know?2 What strategy works

4
Useful language:

" m my case, it was more challenging to provide a/an
~ because...

s 1 find providing difficult because...

When I read, I normally. because...

The strategy that works best for me when figuring out the
meaning of words is, because...

=
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Handout 1.
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&

Part I. Instructions: Walk around the class and write the definition of each context clue

where it corresponds.

1 1
i Fe
gt Context Clues TN
-
" 1 1 Scee e
""""""""""" -zl A | TS Rty
~ T~ / : K 4 example )
{ antonyms ) / ! . \ .
~ -
Seo - 'l 1 \‘ R T c___,—
-::: T /I i \\\ ------ ~o ~
-~ pmmmmm——— e ST e——— ~
________ . P Svnonvms RN ] i direct ~ '
1 \ . g H
! e ynony ,/) I *~..__definition __.-* i !
[ T pmm——————T —‘_, -------- ~  TTme—- ?\ _____ : :
! / cas \ I H
v A % appositives ) _______M_______ - i
o I e - i : 1 H
1 1 L T, pm——— H ! H !
1
P H S S ' oo :
1 1 1 1 1 1 1 1 1
1 ! 1 1 1 1 H 1 H
1 1 1 1 1 1 1 1 1
1 ! 1 1 1 1 H 1 H
1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1
1 ! 1 1 1 1 H 1 i
1 1 1 1 1 1 1 1 1
1 ! 1 1 1 1 H 1 H
1 1 1 1 1 H i H !
1 ! 1 1 1 1 H 1 H
1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1
1 ! 1 1 1 1 i 1 i
1 1 1 1 1 1 1 1 1
1 ! 1 1 1 1 H 1 H
1 1 1 1 1 H H H !
1 1 1 1 1 1 1 1 1
P | | | : oL i
bommmmmmmmmmm e Yo ! i i i i
[} 1 1 1 ] :
1 [} 1 1 1 1
1 1 1 1 ] 1
1 1 1 1 1 1
1 1 1 1 1 1
I ! ! H b i
1 1

Part 1. Instructions: Match the words from the left to the ideas on the right. Then, on the blank

indicate the context clue that applies. (CC=Context clue)

1. Increase

2. Motor o
3. Idler S
4. Device

5. Deterioration

An is a gear used between a
driver and a follower to maintain the direction of

rotation. (CC:

)

This new gadget represents a huge step for
humanity in the search of alternative ways to

produce energy.
(Cc:

)

The flow of diesel in the pipes is expected to
after the first experiment, and then
decrease with the installation of the second valve.

(Cc:

)

A significant degradation is visible in these gears.

(CC:

)

This is an air engine, or air

that has a

reciprocating or rotary design and whose energy

source is compressed air.
(CC:

)
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Material 2. Context clues definitions.

Through this context clue, the reader discovers the meaning of an unknown word

Synonyms | because it repeats an idea but expressed in similar words that are nearby. These are
words with the same meaning.

These are used to express opposite meanings. An opposite meaning context clue
Antonyms . - . . -

contrasts the meaning of an unfamiliar word with the meaning of a familiar one.
A . They are nouns or noun phrases that define or restate another noun. They follow the

ppositives .
word they define and are set off by commas.

Direct A new concept is formally defined or the reader encounters a sufficient explanation
definition | within the sentence. You can pay attention to words like: “that is”, and parenthesis ().
E Sometimes a new word is surrounded by something that illustrates it nearby to

xample . . . ) . .

explain its meaning. The phrase “such as” is used to introduce this context clue.

Adapted from: http://www.mdc.edu/kendall/collegeprep/documents2/context%20cluesrev8192.pdf

https://www.grammar.com/appositive

Part Il Answer key.

Increase 1 3 An is a gear used between a driver
and a follower to maintain the direction of rotation. (CC:
Motor 2 definition)
4 This new gadget represents a huge step for humanity in
idler 3 the search of alternative ways to produce energy. (CC:
synonym)
Device 4 1 The flow of diesel in the pipes is expected to

after the first experiment, and then
decrease with the installation of the second valve. (CC:

Deterioration | 5

antonym)

5 Significant degradation such as rust is visible in these

gears. (CC: example)

2 This is an air engine, or air , which has a
reciprocating or rotary design and whose energy source
is compressed air. (CC: appositive)



http://www.mdc.edu/kendall/collegeprep/documents2/context%20cluesrev8192.pdf
https://www.grammar.com/appositive
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Handout 2.
Instructions: Read the following excerpts from mechanical engineering texts and write o
the name of the context clue you identify and that you used to clarify sections of the gw?-

sentences. Underline the section that you focused on.

Text excerpt Context clue

1.In a real roller coaster there are cement or concrete footers that hold the support
structures.

2.First, the robot controller is programmed to perform a reaching task with a handle. “The
robot’s motor predicts its reaching motion—how far the handle will move—because it
knows how much input to the motor will create that motion,” Li said.

3.These appendages are folded up for launch and are meant to unfold after they reach
space. But once every two or three years, an antenna or solar panel does not deploy
properly—and a mission costing hundreds of millions of dollars comes to naught.

4.Based on the dynamical model of the flight phase, the flight controller uses a two-
degrees-of-freedom control scheme consisting of a nonlinear feedforward controller with
corresponding trajectory planning and an under-lying stabilizing feedback part.

5.The pneumatic actuation system in each leg of the Bionic Kangaroo consists of a
pneumatic piston, quick action valves in 5=3configuration and a sensing unit for measuring
the pressure pi in the upper piston chambers of both legs iAf1; 2g. At the start of a new
hopping cycle, the pneumatic actuators are used to provide energy for the take-off (in
addition to the potential energy stored in the elastic tendon). In general, however, possible
asymmetries in the setup (kinematics, springs, pneumatics) result in different effective
forces in both legs that generate a torque about the longitudinal axis of the Bionic Kangaroo
leading to the above-mentioned roll dynamics.

6.The transmissibility for this system is defined as the equipment excitation over the
support excitation. However, if the equipment is excited by the force (F), then the
transmissibility is defined as the force transmitted (FT) to the base over the force applied to
the equipment. If the system is linear these transmissibilities are equivalent.

7.The limitations described in Section 2.3 are alleviated by increasing the complexity of the
system, i.e. by adding more degrees of freedom.

8.Transportation systems that aren’t continuously connected to electric rails or overhead
wires (as trains and streetcars are) need to bring their own energy source with them. Such
vehicles need an onboard storage device and a powerblock—a fuel tank and an internal
combustion engine for a conventional car, or a battery and a motor for an electric vehicle.

Excerpts taken from:

° https://www.asme.org/engineering-topics/articles/robotics/game-theory-helps-robot-design

e  https://www.asme.org/engineering-topics/articles/manufacturing-design/thrills-from-cedar-point-rides

e Orbital Mechanics, by Gordon Roesler, Paul Jaffe, & Glenn Henshaw

e Control design for a bionic kangaroo. By Knut Graichen, Sebastian Hentzelt, Alexander Hildebrandt, Nadine Kércher,
Nina GailRert and Elias Knubben.

e Comparison of single- and two-degree-of-freedom models for passive and active vibration isolation design. By Dino
Sciulli, Daniel J. Inman.

e http://memagazineselect.asmedigitalcollection.asme.org/article.aspx?articleid=2736091



https://www.asme.org/engineering-topics/articles/robotics/game-theory-helps-robot-design
https://www.asme.org/engineering-topics/articles/manufacturing-design/thrills-from-cedar-point-rides
http://memagazineselect.asmedigitalcollection.asme.org/article.aspx?articleid=2736091
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Text excerpt

Context
clue

In a real roller coaster there are cement or concrete footers that hold the
support structures.

Synonym

First, the robot controller is programmed to perform a reaching task with a
handle. “The robot’s motor predicts its reaching motion—how far the handle
will move—because it knows how much input to the motor will create that
motion,” Li said.

Appositive

These appendages are folded up for launch and are meant to unfold after
they reach space. But once every two or three years, an antenna or solar
panel does not deploy properly—and a mission costing hundreds of millions
of dollars comes to naught.

Antonym

Based on the dynamical model of the flight phase, the flight controller uses a
two-degrees-of-freedom control scheme consisting of a nonlinear feedforward
controller with corresponding trajectory planning and an under-lying
stabilizing feedback part.

Definition

The pneumatic actuation system in each leg of the Bionic Kangaroo consists
of a pneumatic piston, quick action valves in 5=3configuration and a sensing
unit for measuring the pressure pi in the upper piston chambers of both legs
iIAf1; 2g. At the start of a new hopping cycle, the pneumatic actuators are
used to provide energy for the take-off (in addition to the potential energy
stored in the elastic tendon). In general, however, possible asymmetries in
the setup (kinematics, springs, pneumatics) result in different effective forces
in both legs that generate a torque about the longitudinal axis of the Bionic
Kangaroo leading to the above-mentioned roll dynamics.

Examples

The transmissibility for this system is defined as the equipment excitation
over the support excitation. However, if the equipment is excited by the force
(F), then the transmissibility is defined as the force transmitted (FT) to the
base over the force applied to the equipment. If the system is linear these
transmissibilities are equivalent.

Definition

The limitations described in Section 2.3 are alleviated by increasing the
complexity of the system, i.e. by adding more degrees of freedom.

Example

Transportation systems that aren’t continuously connected to electric rails or
overhead wires (as trains and streetcars are) need to bring their own energy
source with them. Such vehicles need an onboard storage device and a
powerblock, a fuel tank or a battery, to function properly.

Example

Appositive
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Handout 3.
Instructions: Imagine one of your professors assigned a reading 2 ® 3
homework for tomorrow. Underline the words or phrases you do not jr\(

understand and apply the necessary context clue to get their meaning
from context.

Cooling Systems
By: The Editors of Encyclopedia Britannica.

Cooling system, apparatus employed to keep the temperature of a structure
or device from exceeding limits imposed by needs of safety and efficiency. If
overheated, the oil in a mechanical transmission loses its lubricating capacity, while
the fluid in a hydraulic coupling or converter leaks under the pressure created. In
an electric motor, overheating causes deterioration or degradation of the insulation.
The pistons in an overheated internal-combustion engine may seize (stick) in the
cylinders. Cooling systems are employed in automobiles, industrial plant machinery,
nuclear reactors, and many other types of machinery. (For a treatment of cooling
systems used in buildings, see air-conditioning.

The cooling agents customarily employed are air and a liquid
(usually water or a solution of water and antifreeze), either alone or in combination.
In some cases, direct contact with ambient air (free convection) may be sufficient; in
other cases, it may be necessary to employ forced-air convection, created either by
a fan or by the natural motion of the hot body. Liquid is typically moved through a
continuous loop in the cooling system by a pump.

In a transmission, if the surface area of the housing (container) is sufficiently
large compared with the power lost, or if the transmission is in a moving vehicle,
there is usually adequate free convection and no need for artificial cooling. To
augment the cooling effect by increasing the surface area, the housing may be
provided with thin metal fins. On some stationary mechanical transmissions, it may
be necessary to circulate the lubricating oil through pipes surrounded by cold water
or to use a fan to blow air through pipes surrounded by the oil in the reservoir. On
many electric motors, a fan is attached to the rotating element to create a current of
cooling air through the housing.

In an automobile, the motion of the vehicle provides sufficient forced-
convection cooling for the transmission and the gears in the rear axle; in the engine,
however, so much energy is released that, except for some early models and certain
small cars with low-powered engines, air cooling is inadequate, and a water cooling
system (radiator) is required.

A typical automotive cooling system comprises (1) a series of channels cast
into the engine block and cylinder head, surrounding the combustion chambers with
circulating liquid to carry away heat; (2) a radiator, consisting of many small tubes


https://www.merriam-webster.com/dictionary/efficiency
https://www.merriam-webster.com/dictionary/comprises
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equipped with a honeycomb of fins to convect heat rapidly, that receives and cools
hot liquid from the engine; (3) a water pump, usually of the centrifugal type, to
circulate the liquid through the system; (4) a thermostat to control temperature by
varying the amount of liquid going to the radiator; and (5) a fan to draw fresh air
through the radiator.To prevent freezing, an antifreeze solution is either added to or
substituted for water. To raise the boiling point of the solution, the cooling system is
usually pressurized by means of a pressure cap on the radiator with valves that open
outwardly at a prescribed pressure and inwardly to prevent a vacuum as the system
cools.

Handout 4.

Instructions: Tally the number of times you used the different context clues as you read the
text about cooling systems.

S ——— e e m——— -
; ; ; ; Direct : :
i Synonyms } Antonyms | Appositives definitions i Examples
1 1 1 1 1 1
S Jremmrmm e R S —— S —— -
i i i i i i
i i i i i i
i i i i i i
i i i i i i
i i i i i i
i i i i i i
i i i i i i
i i i i i i
i i i i i i
i —— et e ————— e ————— e ————— -1

Useful language:

e When | was reading this section, | noticed that there was a/an and it helped me
realize that the word/idea meant...

e After reading this idea, | noticed that...
e The context clue that | recognized more easily was because...
e |t was not able to identify any in the text.
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Handout 5. ﬁ'
Na¥

Part 1. Simple Present. Read the following sentences and circle the verb form
that best complete the ideas.

Grammar exercises.

. That way the train (combine / combines) the energy storage benefits of diesel with
the high torque and ease of control of an electric motor.

. This actually (understates / understate) the number of jobs in the firm.

Small rotorcraft unmanned air vehicles (SUAVS) (is / are) valuable tools in solving
geospatial inspection challenges.

. The boss usually (provides / provide) a contact surface around the hole.

. An air compressor (are / is) a turbomachine that draws / draw) in air and (deliver /
delivers) it at higher pressure, temperature, and density.

. The afterfilter (remove / removes) fine solid particles and liquid droplets from the flow.

Part 2. Passive voice. Complete the sentences with the correct form of the verb

in parentheses using passive voice in the present.

. Suspended solids and other impurities (retain) within the
basin while flow equalization manages the liquid level throughout the system.

. The Bio-Kinetic wastewater management systems
(back) by a comprehensive ten-year limited warranty.

. A cam, a mechanical device consisting of an eccentric or multiply curved wheel

mounted on a rotating shatft, (use) to produce variable or
reciprocating motion in another engaged or contacted part.
. The relations between the components (show) by

connecting lines.

. The deflection of an elastic body at the point of application of an external load
(give) by the partial derivative of the strain energy.

. A special solution (add) to prevent overheating of the
machine parts.

Sources:

Dictionary of Mechanical Engineering.

Wwww. asme.org

Handout 5. Answer key.
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Part 1.

. That way the train (combine / combine) the energy storage benefits of diesel with the
high torque and ease of control of an electric motor.

. This actually (understates / understate) the number of jobs in the firm.

Small rotorcraft unmanned air vehicles (SUAVS) (is / are) valuable tools in solving
geospatial inspection challenges.

. The boss usually (provides / provide) a contact surface around the hole.

. An air compressor (are / is) a turbomachine that (draws / draw) in air and (deliver /
delivers) it at higher pressure, temperature, and density.

. The afterfilters (remove / removes) fine solid particles and liquid droplets from the

flow.
Part 2.

Suspended solids and other impurities are retained within the basin while flow
equalization manages the liquid level throughout the system.

. The Bio-Kinetic wastewater management systems are backed by a comprehensive
ten-year limited warranty.

. A cam, a mechanical device consisting of an eccentric or multiply curved wheel
mounted on a rotating shaft, is used to produce variable or reciprocating motion in
another engaged or contacted part.

. The relations between the components are shown by connecting lines.

. The deflection of an elastic body at the point of application of an external load is
given by the partial derivative of the strain energy.

. A special solution is added to prevent overheating of the machine parts.
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Handout 6.

Instructions. Record the following sentences on your cellphone as you pay special
attention to the pronunciation of regular verbs studied before. When you are ready,

please submit your recording to engi.english.ucr@gmail.com. You will receive

feedback from the teachers.

The clevis is used as a fastening device which allows rotational motion.

Accuracy in machine parts is determined through a gage.

Temperature is controlled through the thermostat.

A fifty-fifty ratio of antifreeze and water is recommended in automobile engines.
Fans keep air flowing through the radiator when the vehicle is stopped with the

engine running.


mailto:engi.english.ucr@gmail.com

249

Date: August 26th, 2019. 2 ® 3
Teacher in charge: Laura Coto 4
Assistant: Garyan Rojas W

Lesson plan # 3.

Unit 1: Expanding your Knowledge

1. Unit Goal: By the end of the unit, students will be able to successfully demonstrate comprehension of mechanical engineering texts containing
technical vocabulary by implementing appropriate reading strategies.

2. General Objective: Successfully identify the main ideas and details in sample texts about new technologies by using skimming and scanning
strategies.

Specific objectives: By the end of the lesson, students will be able to:

1. Accurately pronounce words related to machine parts, tools and new technologies.

Recognize the need of learning strategies that allow better and faster grasping of general ideas and details.

Apply skimming strategies in short texts about new technologies in order to find general ideas.

Apply scanning strategies in short texts about new technologies in order to find specific details.

Apply skimming and scanning strategies in medium-length texts about new technologies in order to identify main ideas and details requested.
Accurately locate general ideas and details of a long text with more complex vocabulary about new technologies through the application of
skimming and scanning strategies.

Identify the simple present in active and passive voice in written texts about new technologies.

8. Identify the correct pronunciation of regular past participle verbs.

ok wd

™

Time
Ob;j. Procedures Language Strategies '\éif:”ro
1 alloted
1 Warm-up: Pronunciation practice with vocabulary Task language: Alphabet for
recycled from previous lesson. spelling, 10
Interaction language: S




Each student gets a glossary with 3 pronunciation | start / You start. Asking for L
sections, each containing different words. Students What's th g of..? clarification
work in pairs to practice the pronunciation of the ats the meaning or...:
words in one of the sections using the question How do you pronounce....?
prompt provided. (Each student works in a different . o
section). They can spell the words if necessary. What is the pronunciation of...?
Can you repeat it, please?
Pronunciation of the 3 sections is then reviewed with | How do you spell that?
the whole class. It's spelled...
The first word is pronounced...
The second word is spelled...
Pre-task 1: Task language:
Simple present in active and R
. . assive voice
As a review and follow up for last class’ activity, (pre- P W
task # 1 fully done previous class) in pairs sts match s
skimming and scanning with their definition and Int tion | )
application using the projection in the board. nteraction fanguage. Skimming and | L

If I am not wrong, skimming is
used when...

As far as | remember, scanning
is used when....

| think scanning is.......

Definition A corresponds to
scanning.

Skimming is useful for...

scanning
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Pre-task 2: Task language:
Sts work with handout # 2 to read the main ideas of | Simple present in active and 15
paragraphs. They then walk around the class and passive voice.
match the main ideas with the corresponding Nouns and verbs related to new
aragraph by applying skimming. ) ) _
paragraph by appiying g technologies, engineering R
Once ready, sts compare answers in pairs and then | processes, and machine parts Skimming S
check answers as a whole class. and tools.
L

Interaction language:

What is the main idea in

paragraph # _?

This is the main idea for

paragraph .

| agree/disagree with you

because the paragraph says

that...

What strategy did you apply to

find the main ideas?
Pre-task 3: Task language:

Simple present in active and Scanning R
s Kin handout # 3 | h ith th passive voice, houns and verbs

t_s vyor in han qut to complete the _text with the related to new technologies, W 15
missing words using the word bank provided. They engineering processes, and L
are encouraged to apply scanning. machine parts and tool’s.
S

Sts compare answers in pairs and then with the
teacher as a whole class.

Interaction language

goes here.
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The best option for# ____is
______ because...

What do you think goes in #

_

In this part is the correct
word.

Where do you think goes?

Pre-task 4:

A,Sts get a handout with a list of words which they
need to find in the text used last class (pre-task # 1
lesson #2). The activity will be allotted only 5
minutes so that sts are forced to individually apply
scanning and spot the words. All words are related
to machine parts and tools and were chosen in order
to review and recycle them. Once done they
compare answers in pairs.

B. Stations: In pairs, sts move around the stations.
Each station will contain questions about the
previous text and a blank sheet of paper. They will
write the answers in the paper and will fold it so that
the next group can’t see the answer they wrote.
They then move to another station and repeat the
process. Papers will end up like a Chinese fan will all
groups’ answers. In pairs, sts will take one of the
sheets and will analyze how answers provided by
different groups are similar or different. Handout # 4.

Task language:

Simple present in active and
passive voice, nouns and verbs
related to new technologies,
engineering processes, and
machine parts and tools.

Interaction language:
Did you find all the words?
Let’s compare.

Where is...?

*kkkkkkkkk

What do you think is the answer
to this question? Why?

| agree/disagree because the
text says that...

| believe / think

*kkkkkkkkhkkkkkkkkk

Skimming and
scanning

15
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The answers are similar /
different / somehow similar
because...

This is similarto

This is different from

Task: Apply skimming and scanning strategies to
complete charts with main ideas and details of
scientific articles about new technologies.

Individually, sts are given a chart with questions and

information they need to complete based on the text.

They check the information carefully and then read
an article in the time allotted (15min). Once they
finish reading, they complete the exercises in
handout # 5.

Planning: For each of the exercises or questions in
the handouts, sts identify the strategy that they used
in order to answer each of the questions.

Reporting: Sts get in pairs and compare answers
and their use of strategies while reading. They then
share answers with the whole group.

Task language:

Simple present in active and
passive voice, nouns and verbs
related to new technologies,
engineering processes, and
machine parts and tools.

Interaction language:

What strategy did you apply to
answer section A/ B/ C?

For section |
applied (strategy)
because...

What is the correct answer to #
in section ?

In my case, skimming/scanning
was useful because...

Skimming

Scanning

- £ 0 =

15

10
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Post-task

Language focus: In pairs, sts copy in handout # 6 the
highlighted phrases from the handouts previously
used. They analyze the commonalities in each
column and the use of simple present in active and
passive voice is elicited, addressed, and reviewed.
Handout # 6

Practice:

In pairs, sts unscramble sentences given in an
envelope. They will contain sentences in simple
present in active and passive voice. Answers are
checked. Handout # 7

Sts mark the correct pronunciation for the participles
using handout # 8.

Speaking practice: sts work in groups of three and
discuss the opinion questions projected on the board
which are related to the text about gas turbines.

HW: A. Find the glossary words in the texts used today and last
class. Circle them and study the definition in the glossary within
the context it appears. B. Send a recording with your
pronunciation of the words in the glossary.

Task language:

Simple present in active and
passive voice, nouns and verbs
related to new technologies,
engineering processes, and
machine parts and tools.

Interaction language:

It seems to me that this
sentence goes like this
because...

| remember the order is first the
subject and then the verb.

What do you think about this
order?

Do you agree with the
organization of this sentence?

Identifying
examples and
patterns

15

10

10

10

Abbreviations to be used: T =teacher A =assistant Ss = students L = listening S = speaking R = reading W
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Handout 1

Unique Gas Turbine Engine Powers Quieter, More Reliable Drones ﬁ(
Nov 7, 2018 !

by Agam Shah
Associate Editor at Mechanical Engineering magazine

The earliest drones David Ransom remembers were biplanes that ran on piston engines
and took off from runways. Now battery-powered quadcopters take flight vertically with relative
ease. Inspired by those copters, Ransom, director of the machinery department at Southwest
Research Institute, saw an opportunity to make a wider variety of unmanned aerial

vehicles quieter, more reliable and able to fly longer than current engines allow.

As a result, the company built a small radial gas turbine that powers a small generator that
provides thousands of hours of flight to drones. Current drone turbines typically wear out after a
few hundred hours. SWRI's engine is also quieter and more durable than piston engines, and
provides more flight time than battery-powered motors. The fuel-to-electric system resulted from
a project that is sponsored by IARPA to develop an architecture

for a quiet unmanned aerial vehicle.

SWRI’s turbine makes a very high-frequency noise that humans

can’t hear. It is designed for larger drones used for surveilling

different types of equipment. Drones with SWRI’s turbine are -

SwRI used a specialized 3D printer that can craft

. . . | d and highly detailed tal parts to build it:
carried around in a trailer and then ground-launched, RaNSOM i ges turbine. Image. Soutwest Researeh

Institute

said.

The turbine has an efficiency of 20 percent to 25 percent, which is not as good reciprocating

engines, which can hit up to 50 percent. But the turbine’s application calls for less noise, not more



256

efficiency. “By and large, they're not the most efficient machines,” Ransom said. “| wouldn't think
of it as a replacement, but as a new enabling combination of technologies that allows you to do

quiet flight operations."

Turbines are also more expensive than piston engines, but the simplicity of their moving parts
means_easier maintenance. The new turbines also run cooler than small turbines that are
currently used. Those turbines are also constantly exposed to high temperatures given off
during the generator’'s combustion process. While turbines perform better as they get hotter, they

are eventually damaged by extreme heat.

To solve the overheating problem, SWRI used a new selective laser melting machine (SLM) to
build small, intricate airflow passages inside the turbine that cool it without affecting power. The
design, Ransom said, yielded a turbine that’s both reliable and high-performing. Turbines also
have an advantage in remote monitoring applications, since gasoline and diesel are transported

simply and are found easier than a charging station.

While even smaller micro gas turbine engines are built by other engineers, Ransom doesn’t think
he could go any smaller with the SWRI turbine. “What happens is you are dominated by the
clearance effects between the compressor and turbine and the housing,” he said. “So clearance
starts to become quite large compared to the size of the air flow path. That's where you really
start to lose efficiency. | think the designs that are seen right now in this class is about the smallest

practical size for a gas turbine engine.”

Adapted from https://www.asme.org/topics-resources/content/unigue-gas-turbine-powers-quieter-more-reliable



https://www.asme.org/topics-resources/content/unique-gas-turbine-powers-quieter-more-reliable
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Part 1. Instructions: Complete the information required. s
s
What type of text is this? Mark with an X in the corresponding box. s 3

[C] A scientific report  [[] Ablog  [] Amagazine article ~ [_] A letter

[] An email [ A website journal

. What topic is the text about? Mark with an X in the corresponding box.

[] Turbines [C] New gases [C] Mechanical engineering magazines

[] Drones [[] David Ransom [[] Unique new technologies

What is the main idea of the text?

Part 2. Instructions: Complete the information required.

What is David Ransom’s occupation?

What are four advantages of the SWRI?

What are two disadvantages of the SWRI?

. Why did the company build this turbine?




258

Answer key

Part 1. Instructions: Complete the information required.

D. What type of text is this? A magazine article

E. What topic is the text about? Turbines

F. What is the main idea of the text? A new gas turbine was invented to power drones and it
offers several advantages, but it also has some cons. (Answers may vary)

Part 2. Instructions: Complete the information required.

E. Whatis David Ransom’s occupation? director of the machinery department at
Southwest Research Institute
F. What are four advantages of the SWRI? (all options below are possible)

1.

ONOOAWDN

It provides thousands of hours of flight to drones

Quieter and more durable than piston engines

Provides more flight time than battery-powered motors.

Makes a very high-frequency noise that humans can’t hear

The simplicity of their moving parts means easier maintenance.

Runs cooler than small turbines that are currently used

Turbines perform better as they get hotter

Small, intricate airflow passages inside the turbine that cool it without affecting
power

G. What are two disadvantages of the SWRI? (all options below are possible)

1.

abswn

The turbine has an efficiency of 20 percent to 25 percent which is not as good
reciprocating engines

The turbine’s application calls for less noise, not more efficiency.

They're not the most efficient machines

Turbines are also more expensive than piston engines

They are eventually damaged by extreme heat.

H. Why did the company build this turbine?
They saw an opportunity to make a wider variety of unmanned aerial vehicles quieter,
more reliable and able to fly longer than current engines allow. (Answers may vary)
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Handout 2 oS

I
Instructions: Walk around the class and read the paragraphs posted on the walls. W
As you do so, write the number of the paragraph next to one of the main ideas below.

Text adapted from: https://www.asme.org/topics-resources/content/10-top-emerging-technologies-part-1

— |

Main

==

o The speed of 5G is so efficient that it has been used in
androids that can instantly mimic a person’s movements.

o ThesG technology will be used beyond mobile devices
as it is expected to be part of machines and a wide
variety of equipment in order to address many of the —
needs humans have.

o New and fast communication technologies now offer the

possibility of interconnecting machines just as people are —
connected through the technology used for cellphones.

o An automobile company is looking forward to using 5G

technology in order to provide users with a more secure
experience while using their vehicles.
e The technology behind bitcoins offers possibilities for it
to be used in the manufacturing and management of —
machines.

dea Paragraph #


https://www.asme.org/topics-resources/content/10-top-emerging-technologies-part-1
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Handout 2. ANSWER KEY.

Text adapted from: https://www.asme.org/topics-resources/content/10-top-emerging-technologies-part-1 (part 1)

Paragraph 1: Ingenuity and vision are the hallmarks of great engineering. Envisioning the machines
of tomorrow is especially important, and some technologies — visible and invisible — could change the
way we design and make products. New communication technologies will link up machines much like
cellular technologies interconnecting humans. These technologies could make it common for hospitals
to monitor patients as soon as they are in an ambulance, or for factories to be alerted to hazardous
conditions by remote industrial control rooms. One of these critical technologies is 5G, which had a
coming out party at the recent Mobile World Congress (MWC) trade show held in Barcelona. The show
is largely a showcase for the newest mobile handsets, but the latest Internet of Things technologies also

took the spotlight. We explore the ten top trends from the show.

Main idea: New and fast communication technologies now offer the possibility of interconnecting

machines just as people are connected through the technology used for cellphones.

Paragraph 2:

1) Goodbye, 4G. 5G is the faster successor to 4G, and it is coming soon. By the end of 2018, AT&T will
launch its 5G network for mobile devices, and soon after, it will be in machines, cars, |0T devices,
drones, and infrastructure equipment. Simply explained, 5G will allow machines to make long-distance
data calls to other mechanical and electrical devices at speeds faster than today’s home internet
connections. 5G modems were shown by Intel, Qualcomm, and Sierra Wireless, while Ericsson talked
about 5G technologies for 10T devices and machines. Ubimetro boasted about a 5G connected street
lamp, while Germany’s Fraunhofer Institute demonstrated a 5G security camera with superfast

connection to a computer so it could instantly recognize a face.

Main idea: The 5G technology will be used beyond mobile devices as it is expected to be part of

machines and a wide variety of equipment in order to address many of the needs humans have.


https://www.asme.org/topics-resources/content/10-top-emerging-technologies-part-1
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Paragraph 3:

2) Blockchain. Many think blockchain is the same as bitcoin, but it isn’t. Blockchain is the underlying
technology that makes bitcoin possible, and it can be adapted to manufacturing. Companies like Cisco
and Nokia are exploring ways to log timestamped data sent from sensors on a digital ledger — which is at
the center of blockchain — and instantly verifying it as being genuine. A deeper audit trail on a blockchain

could help in the effective management of sensors and machines.

Main idea: The technology behind bitcoins offers possibilities for it to be used in the manufacturing and

management of machines.

Paragraph 4:

3) 5G Robot. NTT DoCoMo of Japan demonstrated a 5G humanoid robot “that uses 5G to mirror the
operator's movements in real time and perform tasks remotely.” The idea was to demonstrate the speed
of 5G and how it can mimic human movement almost instantly. NTT also expects to put 5G loT devices

all over 2020 Olympics in Tokyo, so if you plan to be there, watch out.

Main idea: The speed of 5G is so efficient that it has been used in androids that can instantly mimic a

person’s movements.

Paragraph 5: 4) Augmented Identity. The concept of "augmented identity" is key to preventing future
car theft. IDEMIA, a French company, wants to bring facial recognition for the authorized use of cars.
Enroll your face with a system, and a car will unlock only if it recognizes your face. The technology uses
sensors, location tracking, and software. IDEMIA has a larger goal of enabling a more secure shared

driving culture.

Main idea: An automobile company is looking forward to using 5G technology in order to provide users

with a more secure experience while using their vehicles.



262

N=

Part 1. Instructions: Use the word bank to complete the texts. Use the scanning strategy.

Handout 3

WORD BANK
tools  security machines model ensures enables

devices applications protocols transmission equipment

sensor assessment automation technologies

10 Emerging Technologies in Engineering Part 2
Advances from 5G to blockchain encryption.

5) Security. A number of IoT (1) were affected by the recent Spectre and

Meltdown chip vulnerabilities, which are considered the mother of all hardware hacks. It's no

surprise that device and chip makers are worried about (2) of lIoT devices, after all

nobody wants hackers attacking smart medical devices and traffic signals. ARM talked about the

best security practices — like threat (3) and implementation — from the

perspective of smart water meters and asset tracking devices, which are common. Those models

can be exported to other lIoT devices.

6) Smart cities. Nokia has a new vision of how smart cities should look with new 5G, blockchain,

and loT (4) . Nokia's “sensing as a service” platform provides a way to
timestamp (5) data, securely collect it, and monetize it via blockchain. The data (6)

happens over 5G. A software layer does the grunt work of analyzing data,

detecting anomalies, and making predictions. Overall, it's a new way of collecting data and
transacting, especially in "video surveillance, lighting, parking, waste management, and

environmental sensing," the company says.

7) Hop-on, hop-off 1oT. Uber has demonstrated the power of a distributed workforce and

independent contracting in the gig economy, and (7) could join the act. Nokia’s smart
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city concept of “sensing as a service” virtualizes 10T, adding flexibility to how plans are

implemented in a given service. The modular smart-city design (8) operators and

providers to get on to smart city initiatives without being tied to long-term engagements. As an

operator, you get the contract, and Nokia will deploy the sensors, site equipment and attach it to

an loT real-time monitoring platform. Once the contract is over, Nokia takes the equipment back.

Operators save on buying and installing sensors, and Nokia gets a cut of the revenue. That (9)
could extend beyond smatrt cities in the future.

8) Autonomous vehicles: No show is complete without jazzy cars that are parked on the
floor. Autonomous cars on the MWC floor are donned with 5G modems and demonstrated the

future of car communications. Emerging vehicle-to-vehicle communication (10) will

allow cars to talk to each other, sharing weather and traffic information directly. That is already
being done, but requires access to a cloud service. Companies like Telenor demonstrated
autonomous cars using 5G, though more (11) are explored.

9) Smooth operator: An effective diagnosis of a health condition may rely on readings from
multiple medical devices. Cisco’s Crosswork software-and-hardware platform (12) all
devices work smoothly and smartly via machine learning and other (13) . An interesting
side feature is Health Insights, which can gather data from medical devices in an orderly fashion.
Add a software intelligence layer, and you get a quick diagnosis of a disease from the readings.

It's an interesting health (14) tool, though not as good as a doctor’s diagnosis.

10) SIM cards in machines: With 5G comes a new eSIM card that will enable machine-to-

machine communications between devices and infrastructure (15) . The eSIMs

will be embedded on PCBs or CPUs, or could be slotted in for modularity. Able Devices
demonstrated a smart traffic system operating independently with a chip and eSIM card, which

has an extra security (16)

Adapted from: https://www.asme.org/topics-resources/content/10-top-emerging-technologies-part-2



https://www.asme.org/topics-resources/content/10-top-emerging-technologies-part-2
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Handout 4 >
)=
Part 1. Instructions: Go back to the text Unique Gas Turbine Engine Powers Quieter, More

Reliable Drones by Agam Shah.and circle the words in the following list. Then answer the

guestions below.

-Electric system  -Surveilling -Airflow passages -Generator
-High-frequency -Battery-powered -Maintenance
-Gas turbine -Piston -Temperatures -Combustion
-Engines -IARPA -Diesel  -Compressor
-Gasoline

1. Did you read all the text to find those words?

2. What strategy did you use? Why?

Part 2. Instructions. Get in pairs. Visit the different stations and write an answer to the
guestions provided in the blank sheet of paper provided. Fold the paper so that the other

team does not see your answer.

— A=
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Questions for stations:

How does the director of the Southwest Research
Instltute want new aerial vehicles to be?

What feature does the radial gas turbine have and
how is it different from current drone turbines?

What s the silent feature of the SWIRI turbine
‘used for?
ngow efficient is the SWIRI turbine? 1
FWhat,SthefunctmnoftheSLMmtheSWer, ................... +
rWhycan,ttheSWthurbmebesma“er? .............................. 1

Answer Key:

1. How does the director of the Southwest Research Institute want new aerial vehicles to be?

He saw an opportunity to make a wider variety of unmanned aerial vehicles quieter, more reliable
and able to fly longer than current engines allow.

2. What feature does the radial gas turbine have and how is it different from current drone
turbines?

The gas turbine powers a small generator that provides thousands of hours of flight to drones in
contrast to current drone turbines which typically wear out after a few hundred hours. SWRI’s
engine is also quieter and more durable than piston engines, and provides more flight time than
battery-powered motors.

3. What is the silent feature of the SWIRI turbine used for?
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The silent feature allows for larger drones to be used for surveilling different types of equipment.

4. How efficient is the SWIRI turbine?

It is not as efficient. This turbine has an efficiency of 20 percent to 25 percent, which is not as
good reciprocating engines, which can hit up to 50 percent. However, director Ransom sees it as
an enabling combination of technologies that allows you to do quiet flight operations

What'’s the function of the SLM in the SWRI?

The selective laser melting machine (SLM) is used to build small, intricate airflow passages inside
the turbine that cool it without affecting power.

Why can’t the SWRI turbine be smaller?

According to Ransom, you are dominated by the clearance effects between the compressor and
turbine and the housing. So, clearance starts to become quite large compared to the size of the
air flow path. That's where you really start to lose efficiency
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Handout 5 2 ® 3
NaV
Part 1. Instructions: Read the article individually applying skimming and scanning strategies in

order to answer the questions or provide the information below.

A new era in 3-D printing

Mechanical engineering researchers are inventing
game-changing technologies and developing a
renaissance in 3-D printing.

Mary Beth O'Leary | Department of Mechanical Engineering

May 16, 2019

In the mid-15th century, a new technology that would change the course of history was
invented. Johannes Gutenberg’s printing press, with its movable type, promoted the
dissemination of information and ideas that is widely recognized as a major contributing factor
for the Renaissance. Over 500 years later, a new type of printing was invented in the labs of MIT.
Emanuel Sachs, professor of mechanical engineering, invented a process known as binder jet
printing. In binder jet printing, an inkjet printhead selectively drops a liquid binder material into a

powder bed — creating a three-dimensional object layer by layer.

Sachs coined a new name for this process: 3-D printing. Sachs’ binder jet printing process was
one of several technologies developed in the 1980s and '90s in the field now known as additive
manufacturing, a term that has come to describe a wide variety of layer-based production
technologies. Over the past three decades, there has been an explosion in additive manufacturing
research. These technologies have the potential to transform the way countless products are
designed and manufactured. One of the most immediate applications of 3-D printing has been
the rapid prototyping of products. “It takes a long time to prototype using traditional manufacturing
methods,” explains Sachs. 3-D printing has transformed this process, enabling rapid iteration and

testing during the product development process.
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This flexibility has been a game-changer for designers. “You can now create dozens of designs
in CAD, input them into a 3-D printer, and in a matter of hours you have all your prototypes,” adds

Maria Yang, professor of mechanical engineering and director of MIT’s Ideation Laboratory.

Improving speed, cost, and accuracy

There are several technological hurdles that have prevented additive manufacturing from having
an impact on the level of Gutenberg’s printing press. A. John Hart, associate professor of
mechanical engineering and director of MIT’s Laboratory for Manufacturing and Productivity,
focuses much of his research on addressing those issues. “One of the most important barriers to
making 3-D printing accessible to designers, engineers, and manufacturers across the product

life cycle is the speed, cost, and quality of each process,” explains Hart.

His research seeks to overcome these barriers, and to enable the next generation of 3-D printers
that can be used in the factories of the future. For this to be accomplished, synergy among
machine design, materials processing, and computation is required. To work toward achieving
this synergy, Hart’s research group examined the processes involved in the most well-known style
of 3-D printing: extrusion. In extrusion, plastic is melted and squeezed through a nozzle in a

printhead.

“We analyzed the process in terms of its fundamental limits — how the polymer could be heated
and become molten, how much force is required to push the material through the nozzle, and
the speed at which the printhead moves around,” adds Hart. With these new insights, Hart and
his team designed a new printer that operated at speeds 10 times faster than existing printers. A
gear that would have taken one to two hours to print could now be ready in five to 10 minutes.
This drastic increase in speed is the result of a novel printhead design that Hart hopes will one

day be commercialized for both desktop and industrial printers.
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While this new technology could improve our ability to print plastics quickly, printing metals
requires a different approach. For metals, precise quality control is especially important for
industrial use of 3-D printing. Metal 3-D printing has been used to create objects ranging from
airplane fuel nozzles to hip implants, yet it is only just beginning to become mainstream. Iltems
made using metal 3-D printing are particularly susceptible to cracks and flaws due to the large

thermal gradients inherent in the process.

To solve this problem, Hart is embedding quality control within the printers themselves. “We are
building instrumentation and algorithms that monitor the printing process and detect if there are
any mistakes — as small as a few micrometers — as the objects are printed,” Hart explains. This
monitoring is complemented by advanced simulations, including models that can predict how
the powder used as the feedstock for printing is distributed and can also identify how to modify

the printing process to account for variations.

Hart’'s group has been pioneering the use of new materials in 3-D printing. He has developed
methods for printing with cellulose, the world’s most abundant polymer, as well as carbon
nanotubes, nanomaterials that could be used in flexible electronics and low-cost radio frequency
tags. When it comes to 3-D printing on a nanoscale, Hart’s colleague Nicholas Xuanlai Fang,
professor of mechanical engineering, has been pushing the limits of how small these materials

can be.

Printing nanomaterials using light

As advances in 3-D printing technologies made manufacturing processes for larger products
cheaper and more efficient, Fang began to research how these technologies might be used on
a much smaller scale. He turned to a 3-D printing process known as stereolithography. In
stereolithography, light is sent through a lens and causes molecules to harden into three-

dimensional polymers — a process known as photopolymerization.
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The size of objects that could be printed using stereolithography were limited by the wavelength
of the light that is sent through the optic lens — which are called diffraction limit — which_is

roughly 400 nanometers. Fang and his team were the first researchers to break this limit. “We

essentially took the precision of optical technology and applied it to 3-D printing,” says Fang. The
process, known as projection micro-stereolithography, transforms a beam of light into a series of
wavy patterns. The wavy patterns are transferred through silver to produce fine lines as small
as 40 nm, which is 10 times smaller than the diffraction limit and 100 times smaller than the width

of a strand of hair.

“‘When you first start your engine, it's the most problematic for volatile organic components and
toxic gases. If we were to heat up this catalytic convertor quickly, we could treat those gases more
effectively,” he explains. Fang has also created a new class of 3-D printed metamaterials using
projection micro-stereolithography. These materials are composed of complex structures and
geometries. Unlike most solid materials, the metamaterials don’t expand with heat and don'’t

shrink with cold.

Partnering with Industry

For 3-D printing to make a lasting impact on how products are both designed and
manufactured, researchers need to work closely with industry. To help bridge this gap, the MIT
Center for Additive and Digital Advanced Production Technologies (APT) was launched in late
2018. “The idea was to intersect additive manufacturing research, industrial development, and
education across disciplines all under the umbrella of MIT,” explains Hart, who founded and
serves as director of APT. “We hope that APT will help accelerate the adoption of 3-D printing,
and allow us to better focus our research toward true breakthroughs beyond what can be

imagined today.”

Efforts like APT, coupled with the groundbreaking work that is done in the sphere of additive

manufacturing at MIT, could reshape the relationship between research, design and
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manufacturing for new products across industries. Designers could quickly prototype and iterate
the design of products. Safer, more accurate metal hinges could be printed for use in airplanes

or cars. Metamaterials could be printed to form electronic chips that don’t overheat. Entire

organs could be grown from donor cells on 3-D printed scaffolds. While these technologies may
not spark the next Renaissance as the printing press did, they offer solutions to some of the

biggest problems society faces in the 21st century.

Adapted from: http.//news.mit.edu/2019/new-era-3d-printing-0516
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Instructions: Individually, read the text about 3-D printing and complete the chart with the information
requested.

A. Main idea of the text:

B. What is said in the text about..?

1. Emanuel Sachs . | 8. Metal 3-D printing and algorithms:
2. Binder jet printing: .
3. 1980s and '90s: . |9. Cellulose:
4. Additive manufacturing: . | 10. Photopolymerization:
5. CAD: . [11. Characteristics of metamaterials:
6. Extrusion:
7. Examples of metal 3-D printing:
C. Answer the following questions:
1. How has 3-D printing changed the process of prototyping of products?
2. What is the issue that Prof. Hart found in regard to 3-D printing and its access to engineers and manufactures?
Explain.
3. Is metal 3-D printing flawless? Explain.
4. What other fields of 3-D printing have Prof. Hart and his team explored?
5. How does stereolithography work and what type of 3-D printing does it intend to create?
6. Were Prof. Fang and his team able to deal with the diffraction limit? If so, explain.
7. What can be achieved through the coupling of APT and advances in additive manufacturing?
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Handout 6 gW}

Part 1. Instructions: Look at all the materials used before. Copy the underlined words or phrases in
column A and the words or phrases in bold in column B.

A B

Part 2. Instructions: Analyze all the examples in column A. What similarity do they have? What
differences do they have and why? Do the same for column B and comment your answers with a partner.

Part 3. Instructions: Analyze the example below with your classmates and teacher. Then discuss the
guestions below.

Smaller micro gas turbine engines are built by other engineers.
Object agent

Other engineers build smaller micro gas turbine engines.
Subject Object

In the first example, what is the focus of the sentence?
In the second example, what is the focus of the sentence?
When do you use passive voice?
When do you use active voice?

el
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Part 4. Instructions: Analyze the examples below with your classmates and teacher and answer

the questions below.

Underline the verb in each sentence. What is the difference? Why?

A. Nokia's platform provides a way to timestamp sensor data.

B. The turbines provide a less efficient system.

Underline the verb in each sentence. What is the difference? Why?

C. Powder used as the feedstock for printing is distributed
D. Diesel and gasoline are distributed in a simple way

What is the negative form of the previous sentences?

ANSWER KEY

Part 1. Instructions: Look at all the materials used before. Copy the underlined words or phrases

in column A and the words or phrases in bold in column B.

A B

Remembers  allows are means monetize | Is sponsored are dominated is recognized

Take run perform  happens Is designed are seen are designed

Powers cool have does says Are carried are considered are

Provides virtualize takes doesn’t think manufactured

Wear out start gets save requires | Are used can be exported  can be used

Makes starts work  gather add Are exposed are implemented is required

Has wants timestamp collect Are damaged are parked is melted

Is comes drops input  adds Are transported  are donned is squeezed

Calls explains  create focuses seeks Are found are explored could be

Enable moves hopes comes causes | heated

Produce don’t expand don’t shrink  need | Are built could be slotted  are printed

Explains serves allow prototype Is complemented s distributed could be used

iterate Might be used is sent are called

Offer faces don’t overheat Could be printed  are transferred  are composed
Can beimagined isdone could be
grown
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Part 2. Instructions: Analyze all the examples in column A. What similarity do they have? (They
are all in simple present, in active voice) What differences do they have and why? (Some have
“s” because of third person singular) For column B: What similarity do they have? (They are all
in simple present, in passive voice). What differences do they have and why? Some have “are”

and others “is” because of singular and plural.

Part 3. Instructions: Analyze the example below with your classmates and teacher. Then discuss

the questions below.

ﬂ Smaller micro gas turbine engines are built by other engineers.
Object agent
ﬁ Other engineers build smaller micro gas turbine engines.
Subject Object

1. Inthe first example, what is the focus of the sentence? Smaller micro gas turbine

engines.

In the second example, what is the focus of the sentence? Other engineers
When do you use passive voice? To focus on the object that receives the action
When do you use active voice? To focus on the subject that makes the action.

Part 4. Instructions: Analyze the examples below with your classmates and teacher and answer

the questions below.

Underline the verb in each sentence. What is the difference? Why? (the “s” because of third

person singular)

A. Nokia's platform provides a way to timestamp sensor data.

B. The turbines provide a less efficient system.
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Underline the verb in each sentence. What is the difference? Why? Is / are because of singular

Iplural subjects.

C. Powder used as the feedstock for printing is distributed.

D. Diesel and gasoline are distributed in a simple way.

What is the negative form of the previous sentences?

A. Nokia's platform doesn’t provide a way to timestamp sensor data.

B. The turbines don’t provide a less efficient system

C. Powder used as the feedstock for printing isn’t distributed.

D. Diesel and gasoline aren’t distributed in a simple way.




Handout 7

Instructions: In pairs, unscramble the sentences
given. They contain simple present in active and
passive voice. (To cut material)

Sources:

https://www.asme.org/topics-
resources/content/new-technology-for-noise-
control

https://www.asme.org/topics-
resources/content/new-nox-scrubbing-
technology-for-diesel-marine
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Handout 8
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Instructions: Color the circle that indicates the correct pronunciation for the —ed endings of the

verbs below.

VERB It/

/d/

fid/

Sponsored

O

VERB

It/

/d/

Used

Required

Exposed

Melted

Carried

Squeezed

Complemented

Called

Printed

Composed

Considered

Imagined

Exported

Designed

Recognized

Transferred

O/0|0|lO0|O0|O0|O0|O0|0O |0

Parked

O/0|0|l0|O0|O0|O0|O0|0O |0

O/0|0|O0|O0|0|0|0O|0O

Distributed

Heated

O/0|0|O0O|O0O|0O|O0|0|0O|0O

O/0|0|O0O|O0O|0|O0|0|0O|0O

o|o|o|o|o|o|o|o|o|o|&

Instructions:
verbs below.

ANSWER KEY

Color the circle that indicates the correct pronunciation for the —ed endings of the

VERB It/

/d/

fid/

Sponsored

VERB

It/

/d/

fid/

Used

Required

Exposed

Melted

Carried

Squeezed

Complemented

Called

Printed

Composed

Considered

Imagined

Exported

Designed

Recognized

Transferred

Parked

Distributed

Heated
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Date: September 3rd, 2019.
Lesson plan # 4.
Teacher in charge: Garyan Rojas.
Assistant: Laura Coto.
Unit 1: Expanding Your Knowledge

1. Unit Goal: By the end of the unit, students will be able to successfully demonstrate comprehension of mechanical engineering texts containing technical
vocabulary by implementing appropriate reading strategies.

2. General Objective: Correctly recognize the purpose of formal work email samples by summarizing and restating the reason of the emails.

Specific objectives: By the end of the lesson, students will be able to:

Identify the simple present in active and passive voice in written texts about new technologies as well as nouns and verbs that belong to a semantic group.
Identify the correct order of words in sentences in active and passive voice in the simple present tense.

Identify the correct pronunciation of past participle verbs.

Relate to the relevance that strategic email reading has for mechanical engineers.

Classify characteristics that belong to summarizing and paraphrasing as reading comprehension strategies.

Identify the meaning of words related to engineering processes, machine parts, and tools.

Demonstrate understanding of the content in short emails by matching them with their summarized and paraphrased versions.

Distinguish the most relevant information in short emails in order to complete summary and paraphrasing cards.

© © N o 00 & W NP

Develop complete, clear summary and paraphrasing cards based on the content of a medium-length email.

10. Identify and create properly-constructed sentences in the active and passive voice in the simple past tense.



Time
Obj Procedures Language Strategies I\giﬁ{g Alloted
Sections to be completed from session # 3.
Task language:
Simple present in active and
passive voice, nouns and verbs
related to new technologies,
Check hgmework: In pairs, sts compare their _ &na?clﬂﬁ]eerlggrtpsr%%%stssosl,sénd
answers in handout 6 (from previous class) to review Identifying
the use of simple present in active and passive Interaction language: examples and R
1 voice. Sts also compare the vocabulary chart they What phrases did you classify in | patterns s 10
created as part of the HW. the chart?
. What was your answer to #
Answers are checked as a whole class with the T. 2
Was this part clear to you?
I’'m not sure, let’'s double check
with the teacher.
Interaction language:
It seems to me that this
Warm-up: In pairs, sts have 5 minutes to sentence goes like this
unscramble sentences given in an envelope. They because...
will contain sentences in simple present in active and o Identifying R
> | passive voice. The team that finishes first gets a | remember the order is first the | examples and
prize. Answers are checked as a whole class. subject and then the verb. patterns

Handout # 7 (from last class).

What do you think about this
order?

Do you agree with the
organization of this sentence?
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Practice and follow up from last class.

T draws Sts’ attention to the sentences they
practiced in the warm-up and elicits the

Task language:

Simple present in active and
passive voice, nouns and verbs
related to new technologies,
engineering processes, and
machine parts and tools.

. . . ) Identifying
pronunciation of the regular past participle verbs. Interaction language: examples and 10
o . -What did you choose for the it
Sts mark the correct pronunciation for the participles | o 5 paterns
using handout # 8. Sts compare and then share -Whent—hﬁﬁ | sound i
answers as a whole class. ) ? al sound1s
voiced/voiceless, the —ed
sounds like__
-The exceptions were...
Session # 4
Pre-task 1: Task language:
_ _ _ Simple present in active and _
Discussion: Sts stand up and take a paper slip. If passive voice, nouns and verbs | Turn-taking

the paper slip contains an action (from glossary 1 or
2), S goes to the inner circle. If the paper slip
contains a machine part (from glossary 1 or 2), S
goes to outer circle. Once in the circle, sts discuss
some questions in handout # 1 with the person in
front of them. When the teacher rings a bell, outer
circle rotates to the right and sts continue discussing
the next questions with a different partner. The
procedure is repeated several times until questions
are over.

related to new technologies,
engineering processes, and
machine parts and tools.

Interaction language:

Let’s start with the first question.

The question says
Can you repeat that?

| totally agree with you
because...

| agree up to a point, but...
| am not sure about that
because...

10

Pre-task 2:

Task language:

281



-Sts get in groups of three (GT: sts’ height). They will | Simple present in active and 10
get a set of paper slips (handout # 2) which they passive voice, nouns and verbs A o
have to group in order to put together the descriptors | related to new technologies, ssociating R
for the strategies of summarizing and paraphrasing. | €ngineering processes, and concepts S
They will have 5 minutes. machine parts and tools.
L

-When ready, answers are projected on the board for _
sts to compare them. Interaction language:
-Answers are checked as a whole class and T What do you think?
makes sts aware that the first letters of the Do you agree/disagree?
sentences form the name of the two strategies o
(summarizing and paraphrasing) and that at the The way | see lt, this matches
same time these letters serve as acronyms including | the characteristics for __
the tips for each strategy. (summarizing/paraphrasing)

because...

When

summarizing/paraphrasing

something, | consider it’s

important to....
Pre-task 3: T makes reference to what sts Task language:
discussed at the beginning about reading emails in Simol (i i q
order to explain that some vocabulary will be pgggi\(/eep\;gisc Zn nlguilcs I;E(?Cerbs
addressed before reading some emails. related to new technologies, Associating R 10
Vocabulary activity: Info gap. Sts get in pairs with the | €ngineering processes, and concepts L
person next to them and sit face to face. They take | Machine parts and tools.
turns reading the definitions given for the other to Interaction language: S
guess what the word is. Handout # 3. Who starts? W

| start/ You start.

Can you read the definition
again?

| think the word is

That’s correct.
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That’s not correct.

Pre-task 4: Task language:
In the same groups of three made before, sts get a Simple present in active and 10
set of three e-mails as well as their corresponding passive voice, nouns and verbs
paraphrased and summarized versions (all shuffled). | related to new technologies,
Sts have to match each e-mail with the engineering processes, and R
corresponding cards. Handout # 4. machine parts and tools.
Placing new S

Interaction language: words into a

If you see this card, the ideas context

are very summarized, so it

means that...

Here | see the same idea in o

other words, so | think it is the Summarizing

summary/paraphrased card.

| agree with you because it says

that... Paraphrasing

| don’t really agree because...
Pre-task 5: Task language:
Class is divided into two big groups (A-B). Group A Simple present in active and Placing new R 15
is divided into pairs labeled A1-A2-A3 and group B passive voice, nouns and verbs | words into a
into pairs labeled B1-B2-B3. Each pair gets an email | related to new technologies, context S
and two blank cards for them to summarize and engineering processes, and W
paraphrase the e-mail given. They will be given a set | Mmachine parts and tools. )

of prompting phrases that they can use as they
develop their ideas. Then, subgroups exchange e-
mails to compare the cards with the subgroup
labeled with the same letter (E.g.: A1 with B1).
Finally, all members from group A check the rest of
group B’s cards and vice versa. (Handout # 5.)

Interaction language

In order to
summarize/paraphrase,
remember that we have fo...

| think we can put it like ...
Yes, that sounds good!

How about changing the idea
here?

We are done!

We have to include....

*kkkkkk

Summarizing

Paraphrasing
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We did it similarly because they
wrofte...

Maybe we can change this idea
because...

| think the
summary/paraphrasing card is
complete / incomplete/correct /
incorrect because...

Task: Create summary, paraphrasing and quote
cards for formal work emails that are asking,
explaining or requesting information.

Individually, all students get an email (same for all)
and have to create the cards in order to paraphrase
and summarize the information in the email. Handout
# 6.

Planning: Sts receive a checklist (handout # 7) to
verify if the cards they completed meet all the
requirements and that they have not forgotten to
include anything. The checklist takes into
consideration the tips they worked with during pre-
task # 2.

Reporting: Sts stand up and make two lines facing
each other. They take turns comparing their cards.
They rotate one step to the right to compare with at
least two more people. They then report similarities
and differences in the cards created.

Task language:

Simple present in active and
passive voice, nouns and verbs
related to new technologies,
engineering processes, and
machine parts and tools.

Interaction language:

How did you summarize the
email?

How did you paraphrase the
email?

| wrote....

We did it similarly. My card
says...

| did it differently because | put...

Placing new
words into a
context

Summarizing

Paraphrasing

- n = X

25
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Post-task

Language focus: A. Sts use handout # 8 to
analyze utterances in simple past in active and
passive voice. They need to decide if the lines are
correct or incorrect and make the necessary
adjustments to fix the wrong parts. (All examples are
taken from the emails used during pre-tasks.)

B. Then, T has sts identify the tense and the voice in
the examples (active and passive). Then grammar is
discussed.

C. Stsfind and circle the plural words in the previous
examples. Attention is addressed to the
pronunciation of -s endings in plural form.

Analysis:

Some analysis questions and examples are
projected for sts to deductively contrast past and
present tense in active and passive voice. Then, Sts
go back to the summary and paraphrasing cards
they created during the pre-tasks or task and
analyze their use of past simple in active and
passive voice. They make corrections if necessary.

Sts try to pronounce the plurals they circled in
handout # 8. Are they pronounced the same? Why?
Rules for -s endings in plurals are explained.

Practice:

Sts complete a handout in which they have to
transform affirmative and negative statements from

Task language:

Simple present in active and
passive voice, nouns and verbs
related to new technologies,
engineering processes, and
machine parts and tools.

Interaction language:

The plural of (word) is

Identifying
examples and
patterns

Transferring

s - n =

15

15
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present to past in active and passive voice. Handout
#9.

Pronunciation: In pairs, sts go back to the noun
section in glossary # 3. They will practice
pronouncing the plural form.

___ because the final
sound is voiced/voiceless

It should be pronounced as
because it finishes with
the spelling .
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Handout 1

Instructions: Use the following questions to talk with your partners about your opinion. Ask a different
guestion to each classmate.

1.

&
s
e

0N UTAWN

Why are emails important for mechanical engineers in the workplace?

For what purpose(s) do mechanical engineers need to read emails at work?

What are three important parts or sections in an email?

What is the meaning of summarize?

What is the meaning of paraphrase?

Is summarizing related to email reading in the context of mechanical engineers? If so, why?
Is paraphrasing related to email reading in the context of mechanical engineers? If so, why?
How can these strategies help you when reading emails at work?

Instructions: Use the following questions to talk with your partners about your opinion. Ask a different
guestion to each classmate.

1.Why are emails important for mechanical engineers in the workplace?

2.

P
0O ~NOoO O b~Ww

For what purpose(s) do mechanical engineers need to read emails at work?

What are three important parts or sections in an email?

What is the meaning of summarize?

What is the meaning of paraphrase?

Is summarizing related to email reading in the context of mechanical engineers? If so, why?
Is paraphrasing related to email reading in the context of mechanical engineers? If so, why?
How can these strategies help you when reading emails at work?

Instructions: Use the following questions to talk with your partners about your opinion. Ask a different
guestion to each classmate.

1.Why are emails important for mechanical engineers in the workplace?

2.

&
”
e

®N® O AW

For what purpose(s) do mechanical engineers need to read emails at work?

What are three important parts or sections in an email?

What is the meaning of summarize?

What is the meaning of paraphrase?

Is summarizing related to email reading in the context of mechanical engineers? If so, why?
Is paraphrasing related to email reading in the context of mechanical engineers? If so, why?
How can these strategies help you when reading emails at work?
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Handout 2

Instructions: Group the paper slips in order to put together the descriptors for the strategies of summarizing
and paraphrasing.

| Put the ideas in your own words

I Avoid making a copy of the text

-
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

_—_—_—_—_I__________

-
o k
i Shrink the ideas in the text I
D e 1
| |
'Use your own words |
| |
fm—— e e e e -



Handout 3
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Instructions: Use the pictures and words in box A to guess the definition that your partner is telling
you. Use the definitions in box B to read them to your partner for him/her to guess the word in

parenthesis.

Box A
'~ :
{,‘%\
“’”! ANEOUS FOOD ' 6.99
16.99, HALTBUT SPECIAL
‘?(:L* Total: ”y‘\:“y ,%
ld,u’ Total: i, 76.38
10/07 12:21p TOTAL : 26 .38
- ed Gratuity
GRATUTTY Al
GRATUITY 15 3.67
§  GRATUITY 20 4.90
L]
quotation
.
supplier

Box B

1. The level to which something
is limited, or the area within which
something operates. (range)

2. An amount of money needed or
used to do or buy something.
(expense)

3. Glue (adhesive)

4. a piece of paper or

other material that

gives information about the object it is
attached to (label)

5. metal fastener (screw)

6. a thin, solid, metal piece with
a sharp point at one end (needle)



https://dictionary.cambridge.org/us/dictionary/english/level
https://dictionary.cambridge.org/us/dictionary/english/limited
https://dictionary.cambridge.org/us/dictionary/english/area
https://dictionary.cambridge.org/us/dictionary/english/operate
https://dictionary.cambridge.org/us/dictionary/english/amount
https://dictionary.cambridge.org/us/dictionary/english/money
https://dictionary.cambridge.org/us/dictionary/english/needed
https://dictionary.cambridge.org/us/dictionary/english/buy
https://dictionary.cambridge.org/us/dictionary/english/glue
https://dictionary.cambridge.org/us/dictionary/english/piece
https://dictionary.cambridge.org/us/dictionary/english/paper
https://dictionary.cambridge.org/us/dictionary/english/material
https://dictionary.cambridge.org/us/dictionary/english/information
https://dictionary.cambridge.org/us/dictionary/english/object
https://dictionary.cambridge.org/us/dictionary/english/attached
https://dictionary.cambridge.org/us/dictionary/english/thin
https://dictionary.cambridge.org/us/dictionary/english/solid
https://dictionary.cambridge.org/us/dictionary/english/metal
https://dictionary.cambridge.org/us/dictionary/english/piece
https://dictionary.cambridge.org/us/dictionary/english/sharp
https://dictionary.cambridge.org/us/dictionary/english/point
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Instructions: Use the pictures and words in box A to guess the definition that your partner is telling
you. Use the definitions in box B to read them to your partner for him/her to guess the word in

parenthesis.

Box A

range

expense

adhesive

Box B

1. a long, usually plastic or rubber pipe
used to move water or
other substances (hose)

2. close-
fitting covering to protect something
(sheath)

3.a piece of paper which proves that
money or goods have been received
(receipt)

4. the central or main part of
something where there is most activity
(hub)

5. the price that a person says they
will charge (quotation)

6. a person, company,
or country that provides goods of
a particular kind (supplier)



https://dictionary.cambridge.org/us/dictionary/english/long
https://dictionary.cambridge.org/us/dictionary/english/plastic
https://dictionary.cambridge.org/us/dictionary/english/rubber
https://dictionary.cambridge.org/us/dictionary/english/pipe
https://dictionary.cambridge.org/us/dictionary/english/move
https://dictionary.cambridge.org/us/dictionary/english/water
https://dictionary.cambridge.org/us/dictionary/english/substance
https://dictionary.cambridge.org/us/dictionary/english/close-fitting
https://dictionary.cambridge.org/us/dictionary/english/close-fitting
https://dictionary.cambridge.org/us/dictionary/english/covering
https://dictionary.cambridge.org/us/dictionary/english/protect
https://dictionary.cambridge.org/us/dictionary/english/piece
https://dictionary.cambridge.org/us/dictionary/english/paper
https://dictionary.cambridge.org/us/dictionary/english/prove
https://dictionary.cambridge.org/us/dictionary/english/money
https://dictionary.cambridge.org/us/dictionary/english/goods
https://dictionary.cambridge.org/us/dictionary/english/received
https://dictionary.cambridge.org/us/dictionary/english/central
https://dictionary.cambridge.org/us/dictionary/english/main
https://dictionary.cambridge.org/us/dictionary/english/part
https://dictionary.cambridge.org/us/dictionary/english/activity
https://dictionary.cambridge.org/us/dictionary/english/price
https://dictionary.cambridge.org/us/dictionary/english/person
https://dictionary.cambridge.org/us/dictionary/english/charge
https://dictionary.cambridge.org/us/dictionary/english/person
https://dictionary.cambridge.org/us/dictionary/english/company
https://dictionary.cambridge.org/us/dictionary/english/country
https://dictionary.cambridge.org/us/dictionary/english/provide
https://dictionary.cambridge.org/us/dictionary/english/goods
https://dictionary.cambridge.org/us/dictionary/english/particular
https://dictionary.cambridge.org/us/dictionary/english/kind

Handout 4
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Instructions: Read the emails below. Then, using the cards provided, match each email to one of the

summary cards and one of the paraphrasing cards.

Email # 1
{From: i Misumi USA |
iTo:. i Diego |
{Subject: [ Inquiry |

Greetings Diego,

your number # 1 preference.

1 company with any of the products from our wide catalog.

Best Regards,
Andrew Barendregt
| Sales Engineer

1 If you have any questions about our products or customization options, feel free to contact me directly.

1 My name is Andrew, I'm a sales engineer with Misumi USA. According to recent data from our website, you downloaded
CAD data for our precision positioning products. Thank you for considering us in your search! It is an honor for us to be 1

Misumi, through its subsidiaries, is a leading supplier of precision positioning products in Japan, China, and Korea. We
have a growing presence in the U.S and Canada. We have a wide range of off-the-shelf manual and motorized stages, and 1
the ability to customize most of those products upon request. We are interested in knowing if we can supply you or your

Email # 2
{From: ____ i[Diego |
iTo:  i[Brad |
iSubject: " "i[ Measurement system |
i e ——— B —————— ———
i Brad,

subtract and export the data.

other travel expenses.
If you want | can send you the contact of the technician | talked to.

Regards.

| contacted technical support from Keyence and it turned out that the Keyence controller software allowed
exporting the measure values to an excel file. The controller had to be connected to a computer all the time.
This solution was very similar to what | offered you, which was to have a computer with a custom software to 1

We guoted you the service of going over there to configure the Keyence software, but | think it is more cost |
effective for you to do it yourself. Also, did you ask Keyence if they can provide technical support? Our
service cost you around $4000 USD last year because of the flight ticket from Costa Rica to Wisconsin and

201
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Email # 3
=,L_'F_'I’;'?'g‘_'_'_'_'_'_'_'_'_':_'_'_'_'=| Dleqo |
iTo: i( Brandon |
l_S”blectI Question and quotation |

Hi Brandon,

| hope you are doing fine. Do you remember the conversation we had some time ago? During the last
meeting we talked about the new project for your company, and it was based on the requirements we
discussed. At the end, you didn’t send me a quotation because | had to send you a drawing or photo of the
process for size reference, and | never did it. The good news is that the project is back on track and it started
at the beginning of this week so | am looking forward to requesting PO this week. | already asked for the size
reference, but you can work on the other components in the meantime. If you need help with this just drop
me a line.

PD: Jeison sent the PO for last week’s quotation today in the morning. Please let me know if you received it.

Thanks.
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Instructions: Read the emails. Then, using the cards below, match each email to one of the
summary cards and one of the paraphrasing cards.

Email # 1

Paraphrasing card

‘The sales engineer notified the client about the %
‘download of software data for the precision ) g
Epositioning products that the company sells. He
‘mentioned some details about what his company
'sells as a lead supplier around the world. He
‘motivated the client to purchase other products that
ican be customized according to the needs required.

Pe
P
.....

In this email, a supplier company sent a notification
e-mail on some data that was downloaded and
offered other products that can be customized
according to client specifications.

Pe
P
.....
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Email # 2

Paraphrasing card

. In this e-mail, one engineer e-mailed another ongﬁ

: about what happened after contacting technical

. support from a company. The issue was that the

. controller software just needed to be connected to a

. computer to export data to an excel file. This engineer
. also recommended the other to configure the

. software himself because traveling to the USA to do
. the configuration was not a good idea.

Pe
P
.....

In this e-mail, the engineer said that the controller
software just needed to be connected to a
‘computer to export data to an excel file, and that
‘going to USA to configure the software was very

‘expensive.

Pe
.....
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Email # 3

Paraphrasing card

. Some time ago two engineers had a conversatio%(‘?

. about some requirements. One said that a quotatior
. was not completed because of a drawing of a process
. that was not sent. However, he said that the project is
. up again and that the purchase order was already
i requested. He also told his colleague that he could
. start working on the other components.

Pe
P
.....

In the email, one engineer told another one about a
guotation for a project that was not sent to him. The
good news is that the project is back on track and
the process already started again.

Pe
P
.....
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Instructions: Write one summary card and one paraphrasing card for one of the emails below

depending on the email you were assigned.

Handout 5

Inquiry
Team
FAT results discussion - Meeting notes 050ct

i Subject:

These are the notes of our call this morning.

Attendees: Diego O., Julie J., Soua Y., Jose V.

Discussion:

FAT was run yesterday at our company. After the first 20 units, a decrease on the amount of adhesive was observed and left a gap on the “front
of the hub, where the dispensing process starts. See picture 1 attached.

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
m This decrease on the adhesive continued for the next 15-20 units, until it was easy to separate the hub form the sheath (see pictures 2 and 3)
! The hoses and the valve were cleaned and white particles were found, most likely due to adhesive residue after weeks of not being used. Then
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

the system was cleaned and the flow of adhesive was as expected after this. H
The positioning of the needles was an issue after the system was cleaned. Similar to the first attempt on the FAT, the adhesive didn't flow on :6_
gap between the sheath and the hub, therefore it was quite simple to separate both parts.

Next steps:

Work on the accurate positioning of the needles. This includes marks on the adjusting screws to be able to revert to the original position. R/ Diego.
Due: 10/8

Send more hubs to CR for further testing / FAT. R/Julie, Soua. Due: 10/5

Run another trial for the 150 units. R/ Diego, Rosa, Jose. Due: 10/10

Email A
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| From: “ Diego

R

i To: i| Mr. Harrington

fSubject:i[ Machine Action Plan

L

ISubject:
e ]

Dear Mr. Harrington,

Here are the answers to your questions regarding the machine. | hope we can discuss them in more detail during our meeting on Wednesday.

What was the problem with the machine?

The amount of adhesive decreased after a number of unit assembly. It got such a low quantity of adhesive that eventually the machine started to assemble units
with gaps in the adhesive union (“holes”). The number of assembled units had a visually noticeable decrease and depended on the parameter set on the machine

(pressure on the tube, valve opening, times on the recipe).

What do we think happened? We considered two possibilities.

Somehow the physical properties of the adhesive changed during the 300 pieces run, due to temperature changes or adhesive curated by being out of the tube on
the hoses, needles or valve (the hoses were opaque and black and the needles had black covers to avoid being exposed to UV).
The pressure wasn't high enough to supply a constant as the adhesive tube went empty.

What did we expect from the tests?

Best scenario possible, a 300 pieces run at 15 psi was completed without noticing any decrease in the amount of adhesive, therefore it didn't make any pressure
adjustment. That meant that we ran with wrong pressure values all along.

If the pressure change was needed, we plan to get enough data for analysis that determines the most appropriate way to make that correction.
After the testing, we will provide a proposal to fix the problem.

Best regards

=== e ————————

Email B
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Carolina,

for some reason.

Regards, Mark

Email C

Mark

Carolina

Test Box User Needs

| hope you are fine. Last week | sent you an e-mail asking about the printer. You mentioned the need for a
thermal printer that was integrated to the equipment. What type of information was printed? Was it an
adhesive label or regular receipt? Which was the required size of the print?

A very important detail is that Billy didn’t comment about this feature, maybe he didn’t have any information.

That information was critical for us. Could you give me call to explain this to you more in detail? | worked on
other parts of the proposal but that information was needed to give you a formal quotation.

Lastly, | sent you a meeting invitation for the 28th. | tried to send it to Bryan but the email wasn’t delivered
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Group

Email

I Summarize it!

e
I 1

I 1

I 1

I 1

I 1

I 1

I 1

I 1

I 1

I 1

I 1

I 1

b e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
I Paraphrase it!

| I
[

[

[

[

[

[

[

I |

I |

I |

I |

I |

I |

I |

L e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

Useful language:
- In order to summarize/paraphrase, remember that we have fo...
-1 think we can put it like...
-Yes, that sounds good!
-How about changing the idea here?
-We are done!
-We have to include....
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ANSWER KEY

Email A Summary

The emails contain the minute of a meeting in which FAT was discussed in order to identify flaws of the
process and take action to fix them. People responsible for tasks and due dates were assigned to the
pending tasks.

Email B Summary

An engineer is following up on the technical issues of a machine. The problems and causes are
identified, as well as expectations from a test to be carried out in order to fix the issues.

Email C Summary

An engineer is requesting detailed information about the specifications that a client requires for
certain equipment in order to include all the details in the project proposal.

***Note: Paraphrasing of each email will vary depending on each student since they are
encouraged to use their own words.
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Handout 6 2o
- - - r\
Part I. Instructions: Read the following email carefully. ) .

{| Diego |
i To: I| Bill |
i[ Updated Test Box proposal |

Let me give you a quick overview of this project. | sent to Carolina a proposal for a custom equipment to replace the Test Box that was used to
test the dual pressure sensor 1620-4-W-A2703. The proposal described equipment with the same basic features, but had hardware and software
from 2019 (Test box used operational amplifiers to compare the value of the reading, very interesting design but obsolete and very inconvenient)

Even though | sent a formal proposal, | added a note to point out that we needed to double check the components that were chosen to process
the output signal with the design values expected according to the manufacturer or designer of the sensor. It is very likely that the module that
was chosen will work, but it is too risky to continue with the PO before checking that out. Therefore, we need to know some details.

What is the resolution (mV/V) of each sensor?

*Is there a chart from the manufacturer with expected value from the function mV vs mmHg? (for example, if you supply air at X mmHg the sensor
will output a signal of Y mV). It is possible to generate that data using the current equipment but only if it is completely impossible to get the
information from the manufacturer.

| attached the documentation Billy sent. There was some important information but not all data we needed.

There was another note on the proposal. We_didn’t find the 6-pin female connector of the dual sensor. Bryan said that he located it but didn't tell
me if BSCI will provide them or there is a supplier that sells them.

Please let me know
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Part Il. Instructions: Complete the following summary card and paraphrase card
based on the information contained in the previous email.

ANSWER KEY

Summary: The engineer is requesting missing information that is necessary to
update a project proposal, and he is also suggesting the client to make some
changes to the original proposal based on the needs of the equipment.

***Note: Summary may vary depending on each student

Paraphrasing: Answers may vary depending on each student since they are
encouraged to use their own words.
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Handout 7 o3

=

Instructions: Circle the (V) if the descriptor
is present in the cards you completed. Circle
the (X) if the descriptor is not present and
make the necessary adjustments in the
cards.

Instructions: Circle the (V) if the descriptor
is present in the cards you completed. Circle
the (X) if the descriptor is not present and
make the necessary adjustments in the
cards.

Paraphrasing.
-I made sure that...

ideas were put in my own words

I did not make a copy of the text

rearranged similar ideas

all important information was
included

Summarizing
-I made sure that...

ideas in the text were shortened

| used my own words

main ideas and important details
were included

Paraphrasing.
-I made sure that...

ideas were put in my own words v | X

| did not make a copy of the text v | X

rearranged similar ideas v | X
all important information was N
included

Summarizing
-l made sure that...

ideas in the text were shortened v | X

| used my own words v | X

main ideas and important details N
were included
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Part I. Instructions: Analyze the lines below in terms of meaning and form. If the sentence or question
is correct write C in the blank next to it, or | if the sentence is incorrect.

9.

The number of assembled units was had a visually noticeable decrease.

It was depended on the parameters set on the machine.

The process was completed without noticing any decrease in the amounts of adhesive.
During the last meeting we was talked about the new projects for your company.

The project was based on the requirements we discussed.

The hoses and the valves cleaned and white particles found.

The pressure wasn't high enough to supply a constant as the adhesive tubes went empty.
We needed to double check the components that was chosen for the process.

There were another note on the proposal.

10. What type of information was printed?

Part Il. Instructions: Make the necessary corrections for the sentences that you marked as incorrect in
the previous exercise.

Part lll. Instructions: Circle plural words in the previous exercise. How do you pronounce those plurals?
What is the rule for the pronunciation of the plurals?

liz/
/s/ [z/ Check for final spellings
like:
Final sound in the word is Final sound in the word is s ch
VOICELESS VOICED
- - -Z -sh
Example: Example:
-ge -X
R i t Desi
equirements esigns Example:

Processes
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ANSWER KEY

1. The number of assembled units was had a visually noticeable decrease. Incorrect

Correction: The number of assembled units was had a visually noticeable decrease.

2. It was depended on the parameters set on the machine. Incorrect

Correction: It was depended on the parameters set on the machine.

3. The process was completed without noticing any decrease in the amounts of adhesive.

Correct

4. During the last meeting we was talked about the new projects for your company.

Incorrect

Correction: During the last meeting we was talked about the new projects for your company.

5. The project was based on the requirements we discussed. Correct

6. The hoses and the valves cleaned and white particles found. Incorrect

Correction: The hoses and the valves were cleaned and white particles were found.

7. The pressure wasn't high enough to supply a constant as the adhesive tubes went empty.
Correct
8. We needed to double check the components that was chosen for the process. Incorrect

Correction: We needed to double check the components that were chosen for the process.

9. There were another note on the proposal. Incorrect

Correction: There was another note on the proposal.

10. What type of information was printed? Correct
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Handout 9 ﬁ/

Instructions: Transform the sentences below from present to past. If possible, also change them from
active to passive voice and vice versa.

1. We need to prevent any leaking through ball bearing.

2. A pressure transducer sensor is needed for the machine.

3. We want to determine how many adjustments are needed to complete the 300 unit run with a

constant amount of adhesive.

4. |don’t want to quote you items with a 6-8 week lead time.

5. The user needs for the products are identified by George.

6. The operator passes the air through the system and then closes the valve.

7. | have a few questions about the measurement system at our manufacturing site.

8. We don’t need to send that quote yet.




Date: September 9th, 2019.
Lesson plan #5.

Teacher in charge: Laura Coto
Assistant: Garyan Rojas

Unit 1: Expanding Your Knowledge

Unit Goal: By the end of the unit, students will be able to successfully demonstrate comprehension of mechanical engineering texts

containing technical vocabulary by implementing appropriate reading strategies.

General Objective: To review vocabulary and reading strategies studied in unit 1 in order to prepare students for the reading and

vocabulary test.

Specific objectives: By the end of the lesson, students will be able to:

1. Identify the simple past in active and passive voice in written texts about new technologies.
2. Recognize the function of reading strategies and key words studied during unit 1.
3. Define key words related to machine parts, tools, and new technologies as well as reading strategies studied during unit 1.
Time
Obj Procedures Language Strategies '\éiﬁ[o
1k allotted
Task language:
Simple past in active and
passive voice, nouns and verbs
1 Check homework: Sts and T check answers to the relaf[ed to new technologies, _ L 10
handouts assigned for homework last class. engineering processes, and Turn taking
machine parts and tools.
Interaction language:
What is the answer for# __ ?
| have a doubt in
Schema activation: sts recall and write all the . Ianguage: Words related
. . . . .. | to machine parts and tools. R
reading strategies that they have studied during unit
. . Words related to new
2 1. Then they recall which categories of words ; o W 10
. technologies. Nouns, verbs, Categorizing
/vocabulary we have studied. They stand up and o )
. 7 . . adjectives. Names of reading S
write their ideas in a newsprint paper. ; L .
strategies studied in unit 1
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On the board, sts are shown the list of strategies and
word categories we have studied and they have to
check if they are the same or if they are missing any.

Interaction language:
Do you remember...?
We studied...

Pre-task 1:

Task language: Words related
to machine parts and tools.

Stations: Sts work in stations. # 1: (Vocabulary) Words related to new Turn taking 15(5in
3 They take turns and grab one of the cards from the_: technologies. Nouns, verbs, each

pile. The cards contain words that have been studied | adjectives. Names of reading station)

in class during unit 1, and an indication to either strategies studied in unit 1

define it or put it into a sentence. If sts provide a

definition, partners have to guess the word. If sts Interaction language:

provide a sentence, partners have to identify the It's my/your turn

“key” word and check that the sentence is correct. This word means...

Handout # 1 This definition goes with this

word.

# 2: (Vocabulary) Memory game: Sts play a memory | Isit....?

game with the cards containing definitions of words | This reading strategy consists

studied during unit 1. Handout # 2. of...

# 3: (Reading) Sts take turns to turn around the

cards, which contain the name of one reading

strategy studied in unit 1. They need to describe the

strategy, and partners have to guess which strategy

it is. Handout # 3
Evaluation: Sts complete the unit evaluation, and the student-teachers’ evaluation. 20
Test: Sts take the reading and vocabulary test. 90

Abbreviations to be used: T =teacher A =assistant Ss = students L = listening S = speaking R = reading W = writing Others: GT: grouping

technique
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Handout 1

Coupling (Definition)

Fin (Definition)

Bitcoins (Definition)

Shaft (Definition)

Assemble (Definition)

Enable (Definition)

Wear out (Definition)

309
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Diagnosis (Sentence)

Flaw (Sentence)

Nozzle (Sentence)

Modularity (Sentence)

Signal (Sentence)

Quote (Sentence)

Adhesive (Sentence)
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Answer key
Definitions:

Coupling: joining two things together

Fin: a plate or other object which is attached to a surface in order to improve the
flow of heat.

Bitcoins: a digital currency produced by a public network

Shaft: a metal bar in an engine that causes a part to move when another part
moves

Assemble: to come together in a single place or bring parts together in a single
group

Enable: to make someone able to do something, or to make something possible:

Wear out: to make someone extremely tired

***Definitions and sample sentences provided by students may vary***
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Handout 2

Instructions: Turn around two cards a time to try to match a word and a definition.

GROUNDBREAKING

SUPPLY



the central or main part of
something where there is
most activity

to make or
become shiny or smooth by
friction; polish

a folding device, usually
made of metal, that
is attached to a door, gate,
or lid on one side, allowing it
to open and close

312

a close-
fitting covering to protect
something

having
a surface or substance that
is perfectly regular and has
no holes or lumps

original and important;
showing a new way of
doing or thinking about
things

to provide something that
is needed or wanted



https://dictionary.cambridge.org/us/dictionary/english/central
https://dictionary.cambridge.org/us/dictionary/english/main
https://dictionary.cambridge.org/us/dictionary/english/part
https://dictionary.cambridge.org/us/dictionary/english/activity
https://dictionary.cambridge.org/us/dictionary/english/close-fitting
https://dictionary.cambridge.org/us/dictionary/english/close-fitting
https://dictionary.cambridge.org/us/dictionary/english/covering
https://dictionary.cambridge.org/us/dictionary/english/protect
https://dictionary.cambridge.org/us/dictionary/english/surface
https://dictionary.cambridge.org/us/dictionary/english/substance
https://dictionary.cambridge.org/us/dictionary/english/perfectly
https://dictionary.cambridge.org/us/dictionary/english/regular
https://dictionary.cambridge.org/us/dictionary/english/hole
https://dictionary.cambridge.org/us/dictionary/english/lump
https://www.collinsdictionary.com/dictionary/english/shiny
https://www.collinsdictionary.com/dictionary/english/smooth
https://www.collinsdictionary.com/dictionary/english/friction
https://www.collinsdictionary.com/dictionary/english/polish
https://dictionary.cambridge.org/us/dictionary/english/folding
https://dictionary.cambridge.org/us/dictionary/english/device
https://dictionary.cambridge.org/us/dictionary/english/metal
https://dictionary.cambridge.org/us/dictionary/english/attached
https://dictionary.cambridge.org/us/dictionary/english/door
https://dictionary.cambridge.org/us/dictionary/english/gate
https://dictionary.cambridge.org/us/dictionary/english/lid
https://dictionary.cambridge.org/us/dictionary/english/side
https://dictionary.cambridge.org/us/dictionary/english/allow
https://dictionary.cambridge.org/us/dictionary/english/open
https://dictionary.cambridge.org/us/dictionary/english/close
https://dictionary.cambridge.org/us/dictionary/english/original
https://dictionary.cambridge.org/us/dictionary/english/important
https://dictionary.cambridge.org/us/dictionary/english/showing
https://dictionary.cambridge.org/us/dictionary/english/thinking
https://dictionary.cambridge.org/us/dictionary/english/provide
https://dictionary.cambridge.org/us/dictionary/english/needed
https://dictionary.cambridge.org/us/dictionary/english/wanted
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Handout 3

Reading strategy: Reading strategy:
SYNONYMS SCANNING
Reading strategy: Reading strategy:

ANTONYMS SUMMARIZING
Reading strategy: Reading strategy:
APPOSITIVES PARAPHRASING
Reading strategy: Reading strategy:
DIRECT DEFINITION CONTEXT CLUES
Reading strategy: Reading strategy:

SKIMMING EXAMPLE



Answer key

Synonyms: Through this context clue, the reader discovers the meaning of an unknown
word because it repeats an idea but expressed in similar words that are nearby. These are
words with the same meaning.

Antonyms: These are used to express opposite meanings. An opposite meaning context
clue contrasts the meaning of an unfamiliar word with the meaning of a familiar one.

Appositives: They are nouns or noun phrases that define or restate another noun. They
follow the word they define and are set off by commas.

Direct definition: A new concept is formally defined or the reader encounters a sufficient
explanation within the sentence. You can pay attention to words like: “that is”, and
parenthesis ().

Example: Sometimes a new word is surrounded by something that illustrates it nearby to
explain its meaning. The phrase “such as” is used to introduce this context clue.

Skimming: It's reading a text quickly in order to find specific information, e.g. figures,
numbers or names. Learning to use your hands while doing this is very helpful in locating
specific information.

Scanning: It's reading a text quickly to get a general idea of meaning. It is important to
understand that there is no need to read every word when applying this strategy.

Summarizing: Shorting the ideas including main ideas and details.

Paraphrasing: Putting the ideas in your own words avoiding copying the text.
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Appendix EE. Unit 2 Lesson Plans and Materials

Date: September 16th, 2019.
Lesson plan # 6.
Teacher in charge: Garyan Rojas.
Assistant: Laura Coto.
Unit: 2 Engineering production

Goal: By the end of the unit, students will be able to write emails, descriptions of procedures and processes as well as lab reports by incorporating
technical and formal lexical items and grammar structures properly for each of the written pieces.

General objective:

By the end of the lesson, students will be able to:

1. Properly write inquiry emails to experts in mechanical engineering by following the format of sample emails provided.

Specific objectives: By the end of the lesson, students will be able to:

1. Identify the correct tense and voice for verbs depending on the context.

Match summarized and paraphrased versions of emails to recall main ideas appropriately.

Identify parts of an email as well as composing and format features that can be used or adjusted while writing emails.
Identify appropriate greetings, leave takings, and phrases for formal emails.

Recognize appropriate responses to formal emails.
Write complete, formal email responses based on the prompts and with appropriate formality.

Write complete email responses based on the cards created in unit 1 to respond to the inquiry or request with the appropriate formality.

© N o 0 ~ebd

Differentiate and apply the functions of modal verbs to express advice, obligation, request, and possibility when writing formal emails.



with the corresponding email. (Use previous versions
of emails)

Useful language
The emails were about...

This email matches with this
summary card.

. . Macro | Time
Obj Procedures Language Strategies Skill
WS | allotted
1 Warm-up: Task language
In pairs, sts compete to complete the two sentences | Passive voice and active voice in Placing words 10
they were given in slips of paper by choosing from the simple present and the past into a context S
the verbs posted around the class. Once they tense.
choose the verb, they need to decide if the Machi ; q R
sentences need a verb in active or passive voice, or ‘ a:: IN€ parts, processes, an
if the verbs need to go in present or past. Sts can 00S.
negotiate and exchange verbs with other groups if
necessary. Answers are checked as a whole class.
Useful language
(Handout # 1) o
_____goes in this sentence
The verb has to be in present/ past
/active voice / passive voice
Can /Could we use this one?
Should we use present?
2 Schema activation Task language
Teacher uses questions in the presentation to recall | Passive voice and active voice in 10
emails used two sessions ago. Topics, purposes, the simple present and the past Usi S
writers, and subjects are elicited. Then in pairs, sts tense. ¢ sing men:ory
are given one summary and paraphrasing sheet (the Machi q or retrieva
ones used two sessions ago) and have to match it toirs Ine parts, processes, an
. L
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Might this email go with this card?

Pre-task 1: Task language

In pairs, sts first talk about email domains they Vocabulary related to email writing | Associating 20
frequently use and say why they prefer one and text features when composing | concepts

particular domain over the other. They will be shown | an email.

the most popular ones: Gmail, Outlook, and Yahoo! Useful | )

Then, they complete a labeling exercise that seful language:

contains the names of different parts of an email as | think this refers to

well as names of features they can add or adjust _

while composing an email. Answers and You are right.

pronunciation are checked as a whole class. I don't think that's the right name

(Handout 2) for that.

Pre-task # 2: Task language

Sts work in handout # 3 in order to identify Greetings, leave takings, email Analyzing 20

appropriate greetings, leave takings, and phrases for
formal emails. They also discuss about the formal
email do’s and don’ts provided and come up with
some recommendations of their own.

expressions. Modal verbs and
modal phrases.

Useful language
This is (in) appropriate because...
One example of this is...

| (dis) agree with this
recommendation because...

Another recommendation is that
you...

Must we use / write...?
Should the greeting be...?

May we write...?

expressions
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Pre-task # 3 Task language
In the same pairs, sts match a set of emails with Modal verbs for request, possibility, | Skimming 10
their response. The emails correspond to the same advice, and obligation and s i
they used two sessions ago with minor adaptations. | vocabulary related to machine canning
(Handout 4). They comment about the email components, requirements, and
responses and analyze them in terms of formality, functions.
appropriateness, and completeness.
PRrop P Useful language:
Do these papers match?
Yes, they should go together.
| think this is not the response we
need.
| think this response is
(in)appropriate/ (in)complete /
(in)formal because....
Pre-task # 4: Task language
Sts stand up and exchange email addresses with at | Modal verbs for request, possibility, | Using 25
least 6 classmates. They take notes of the emails in | advice, and obligation and resources for
their notebooks. vocabulary related to machine sending
components, requirements, and messages

Sts work in pairs to draft a response to the email
provided. Then using cell phones or computers, sts
send their response to another pair for them to
respond as in a thread. They are encouraged to
follow the recommendations and to use the sample
greetings, leave takings, and phrases from pre-task
2. (handout #5)

GT for email drafting and writing

Al-Al/ B1-B1/C1-C1/ A2-A2/ B2-B2 / C2-C2

GT for exchanging and thread writing

functions.
Useful language
@ = at
. =dot
/ = slash
__ = underscore

- = hyphen

318



Al-C2/B1-A2/B2-C1

Capital letters = ABC
Small case letters= abc

We should reply by saying
that...

Can / could we say that...?

Task: Write emails based on the cards created in
unit 1 to respond to the inquiry or request with the
appropriate formality.

Students are assigned one email and have to write a
response to it individually. They first draft it on paper
and then do it online by using their cellphones in
order to send it to their English course email.
Teachers will respond to it and provide feedback
over the week. (Handout # 6).

Planning: Sts get in groups of three. They will
exchange responses by sending theirs to their two
classmates and will go over the list of do’s and don'ts
in pretask # 2 to evaluate the responses their partner
wrote.

Reporting: In the same groups, sts report
similarities and differences they found in the
responses. Finally, T has sts share ideas as a whole
class.

Task language

Modal verbs for request, possibility,
advice, and obligation and
vocabulary related to machine
components, requirements, and
functions.

Useful language:

In this part of the response, you
may/might/could/can/should/must...

In the response, | think you should
adjust/change because...

Using
resources for
sending
messages

- n = X

35
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Post-task

Language focus: Sts find examples of modals verbs
in statements and questions in the emails from the
pre-tasks and useful language provided. They also
check the emails they created for more examples.

Analysis: Modal verbs are analyzed in terms of their
function and form. Attention is also addressed to
rising intonation in yes/no questions.

Practice:

A. Individually, sts work on a sentence and question
formation exercise by using the prompts given and
choosing the correct modal verb according to the
function provided in parenthesis. Sts stand up and
compare answers. Then, exercise is checked as a
whole class. Handout # 7.

B. Pronunciation practice. Sts practice rising
intonation with the questions in handout # 8 and in
the other questions from the emails and useful
language boxes. All of them will be show in a list on
the board.

Task language

Modal verbs for request, possibility,
advice, and obligation and
vocabulary related to machine
components, requirements, and
functions.

Useful language:
What did you write in # ?
| have the same.

Mine is not correct. | should change
it.

You
may/might/could/can/should/must_
(verb) because...

Using linguistic
clues

w s o

20
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Handout 1

T T T T T ST T T T
'You CAD data for our precision positioning products. |
: We you the service of going over there to configure the :
i software !
: It easy to separate the hub from the sheath !
IThe adhesive on the gap between the sheath and the hub i

i The amount of adhesive :
! assembly ;

iThe pressure change
i make the correction.

i A 300 pieces run at 15 psi
i amount of adhesive.

1 tried to send the information but the email for some i
! i
 reason. !

i

DOWNLOAD
QUOTE
BE
FLOW (negative)
DECREASE
CHANGE
HAVE
OBSERVE
CLEAN
NEED
COMPLETE
INTEGRATE
DELIVER (negative)
BASE
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WARM UP ANSWER KEY

You downloaded CAD data for our precision positioning products.

We quoted you the service of going over there to configure the software.

It was easy to separate the hub from the sheath.

The adhesive didn’t flow on the gap between the sheath and the hub.

The amount of adhesive decreased after a number of unit assembly.

The physical properties of the adhesive changed during the 300 pieces run.

The needles had black covers to avoid being exposed to UV.

A decrease on the amount of adhesive was observed.

The system was cleaned after the positioning of the needles.

The pressure change was needed for analysis and decide the appropriate way to make the correction.
A 300 pieces run at 15 psi was completed without noticing any decrease in the amount of adhesive.
The need of a thermal printer was integrated to the equipment.

| tried to send the information but the email wasn’t delivered for some reason.

The project was based on your requirements.
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Handout 2 ”
e

Instructions. Analyze the email box and label its components by writing the numbers from the box in the corresponding square.

Drafi saved

\ c.rodgers@smartsolutions com\

Shipping address confirmation

- Dearfir. Rodgers, D———

| hope this email finds you well. Following up on yesterday’s conversation, can /
you also please confirm that the shipping address on the quote is correct?
The one we have es 1260 W Madison St.

Best regards, —

\Steve M%

@3ansserif - - B I U A- ==-§ Ew 5 ¥
}@J g /" ’
1. Sender 2. Attach 3. ![‘aek?xg' 4. Hyperlink 5. Font 6. Do & Undo
7. Greeting 8. Subject 9. Bold 10. Font size 11. Recipient 12. Bulleted I'St.&
numbered list
13. ltalics 14. Email address 15. Align 16. Underline 17. Body




ANSWER KEY

Instructions. Analyze the email box and label its components by writing the numbers from the box in the corresponding square.

Draft saved —
8
c.rodgers@smartsolutions.com
\ Shipping address confirmation \ 14
7 L DeaMr. Rodgers, )—
11
| hope this email finds you well. Following up on yesterday’s conversation, can / 17
you also please confirm that the shipping address on the quote is correct?
The one we have es 1260 W Madison St.
Best regards, _—" 3
1 N
Steve M% 10
6 @sansSerif - - B I U A- E'E Ew 5 ¥
2 // 13 16
4 9 15 12
1. Sender 2. Attach 3. ![‘aek?xg' 4. Hyperlink 5. Font 6. Do & Undo
7. Greeting 8. Subject 9. Bold 10. Font size 11. Recipient 12. Bulleted “St.&
numbered list
13. ltalics 14. Email address 15. Align 16. Underline 17. Body
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Handout 3 \fﬁi

Part 1. Instructions: Write a check (V) next to the greetings, leave takings, and email phrases that
you consider are appropriate to be included in a formal email.

Greetings
UHello O Hope this email finds you well CHappy “Not Monday”
OHi O | hope you're having a wonderful day Ol hope you had your coffee already
OWhat's up? O Just what you want: another email! ODear Mr. / Ms. [last name]
OWhat’s new? O Hope you're surviving another workweek OMarco
) OTo whom it may concern
OHey O It's me again
. ) OGentlemen
O0Good morning O Hello from the other side
OHow are you? O Dear [first name]
Leave takings
OBye ach
eers .

OSee you OXoxo:

DRegards OEnjoy the weekend OSee you tomorrow

OThank you for your help

OThank you for the update OHappy Wednesday OLater

OThanks for getting in touch

OExcited to hear your thoughts OTake care

Body

[JAs we discussed on our call...

COWhat's the matter this time?

[ICan you provide me with an update on...

[l think you forget to reply to my emails

CI'm checking in on...

CI'm getting back to you about...

(ITo follow up on our meeting...

CIThis email is to request this information one more time

[JSend the quote tomorrow at 2:00 pm or | won’t buy the components.
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Part 2. Instructions: Read and discuss with your partner the following recommendations for formal
email writing. Give examples when possible and say whether you agree or disagree with any of the

recommendations.

v

You should proofread your message for
grammar, spelling, punctuation, and word
choice before sending it.

You must not use humor or sarcasm.

You can include attachments and double check
they are attached.

You should not overuse exclamation points.

You have to include a greeting, body, closing,
and leave taking.

You should avoid using negative words.

You should use standard fonts and colors.

You cannot forget to include a clear, concise
subject line.

You must consider your email tone.

You may disable “Sent from my phone” caveat.

You should use Bcc appropriately.

You should not reply to one email in several,
separate threads.

You have to be discrete about confidential
information.

You should not introduce a new topic in the
middle of an email thread.

You could insert emojis, but only if it is strictly
necessary in order to clarify meaning.

You might not want to reply to everyone who
received the email unless it is relevant to them.

You must reply to the email within 48 hours.

You must not use capital letters.

You may create a professional email address.

You should avoid using informal abbreviations
and contractions.

Part 3. Instructions: Write any additional suggestions for formal email writing you may have. You can
use the prompts in the box to help you write your ideas.

Prompts
You should (not) / must (not) / ought to/ had better (not)...
You can (not) / could (not)....
You may (not) / might (not) ....

You have to...
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Handout 4 s
o

Instructions: Read the emails carefully and match them with the appropriate response.

327

{From: i Misumi USA |
o i[Diego |
{Subject: i[ Inquiry |

Greetings Diego,

My name is Andrew, I'm a sales engineer with Misumi USA. According to recent data from our website, you downloaded
CAD data for our precision positioning products. Thank you for considering us in your search! It is an honor for us to be
your number # 1 preference.

Misumi, through its subsidiaries, is a leading supplier of precision positioning products in Japan, China, and Korea. We
have a growing presence in the U.S and Canada. We have a wide range of off-the-shelf manual and motorized stages, and
we can customize most of those products upon request. We are interested in knowing if we could supply you or your
company with any of the products from our wide catalog.

If you have any questions about our products or customization options, you may contact me directly.
Best Regards,

Andrew Barendregt
Sales Engineer

Greetings,

Thank you very much for your email. There is an upcoming project for next month and | need a
guote for a stepper motor and a nanopositioning controller. Once you send me this information, |
will discuss the quotation with my supervisor and | will let you know how the pieces should be
customized.

Sincerely,

XXXXXXXX
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L_'F:r_g'gl'::::::::::::::i | D qu O |

iTo: | Brad |

Subject: [ Measurement system |
Brad,

| contacted technical support from Keyence and it turned out that the Keyence controller software could
export the measure values to an excel file. The controller had to be connected to a computer all the time.
This solution was very similar to what | offered you, which was to have a computer with a custom software to
subtract and export the data.

1
:
:
:
1
i
i
i
i
We quoted you the service of going over there to configure the Keyence software, but | think it is more cost i
effective for you to do it yourself. Also, did you ask Keyence if they can provide technical support? Our !
service cost you around $4000 USD last year because of the flight ticket from Costa Rica to Wisconsin and i
other travel expenses. i
1
If you want | can send you the contact of the technician | talked to. i
i
1
1
1
1
1

Regards.

Good evening,

I hope everything is doing well. | am glad to hear that you were able to figure out what the issue
was once you reached the support team. We decided that we can work on the configuration
ourselves in order to reduce costs. Could you send me the contact information of the technician?
| will really appreciate it.

Thanks,

XXXXXXX
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{From: {| Diego I
iTo: i| Brandon |
LS“bJeCtI Question and quotation |

Hi Brandon,

:
]
:
:
| hope you are doing fine. Do you remember the conversation we had some time ago? During the last i
meeting we talked about the new project for your company, and it was based on the requirements we i
discussed. At the end, you couldn't send me a quotation because | had to send you a drawing or photo of |
the process for size reference, and | never did it. The good news is that the project is back on track and it i
might start at the beginning of this week so | am looking forward to requesting PO this week. | already asked i
for the size reference, but you can work on the other components in the meantime. If you need help with this !
just drop me a line. i
i
:
1
i
i
i
i
i
i
1

PD: Jeison sent the PO for last week’s quotation today in the morning. Please let me know if you received it.

Thanks.

Greetings,

Thanks for notifying me about it; it is great news to hear that we can finally start working on it.
The purchase order was already received so you must not worry about it. It should be
processed before Friday, but | will inform you about any status change. In addition to this, | will
get started with the other parts that are needed and were not included in the quotation. | will let
you know if | need something else.

Best regards,
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Handout 5

Instructions: In pairs, write a response to the email provided.

Email # 1
{From: . i[Diego |
iTo: {[ Team |
| Subject: {|[FAT results discussion - Meeting notes 050ct |
Hi team,

These are the notes of our call this morning.
Attendees: Diego O., Julie J., Soua Y., Jose V.
Discussion:

1 FAT was run yesterday at our company. After the first 20 units, a decrease on the amount of adhesive was observed and left a gap on the “front” of
1 the hub, where the dispensing process starts. You can see picture 1 attached.

! This decrease on the adhesive continued for the next 15-20 units, until it was easy to separate the hub form the sheath (see pictures 2 and 3)

| The hoses and the valve were cleaned and white particles were found, most likely due to adhesive residue after weeks of not being used. Then the]
| system was cleaned and the flow of adhesive was as it should be after this.

| The positioning of the needles was an issue after the system was cleaned. Similar to the first attempt on the FAT, the adhesive didn't flow on the
i gap between the sheath and the hub, therefore it was quite simple to separate both parts.

Next steps:

Work on the accurate positioning of the needles. This might include marks on the adjusting screws to be able to revert to the original position. R/
Diego. Due: 10/8

Send more hubs to CR for further testing / FAT. R/Julie, Soua. Due: 10/5

Run another trial for the 150 units. R/ Diego, Rosa, Jose. Due: 10/10 £

rm——————————————

New Message - & X
To| Cc Bee
Subject

. o~ SansSerif ~ T~ B I U A~ E~=Z = EE "W & T
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Instructions: In pairs, write a response to the email provided.

Email # 2
{From: {[ Diego |
iTo: i[ Mr. Harrington |
{Subject: i Machine Action Plan |

Here are the answers to your questions regarding the machine. | hope we can discuss them in more detail during our meeting on Wednesday.

What could be the problem with the machine?

The amount of adhesive decreased after a number of unit assembly. It got such a low quantity of adhesive that eventually the machine started to assemble units
with gaps in the adhesive union (“holes”). The number of assembled units had a visually noticeable decrease and depended on the parameter set on the machine
(pressure on the tube, valve opening, times on the recipe).

What do we think happened? We considered two possibilities.

Somehow the physical properties of the adhesive changed during the 300 pieces run, due to temperature changes or adhesive curated by being out of the tube on

The pressure wasn't high enough to supply a constant as the adhesive tube went empty.

What might we expect from the tests?

Best scenario possible, a 300 pieces run at 15 psi is completed without noticing any decrease in the amount of adhesive, therefore it should not make any pressure
adjustment. That might mean that we ran with wrong pressure values all along.

If the pressure change is needed, we must get enough data for analysis that determines the most appropriate way to make that correction.

After the testing, we have to provide a proposal to fix the problem.

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
i
the hoses, needles or valve (the hoses were opaque and black and the needles had black covers to avoid being exposed to UV). :
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Best regards ﬁ

R copuepespudl
New Message - & X
To| Cc Bee
Subject

. o~ SansSerif ~ T~ B I U A~ E~=Z = EE "W & T
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Instructions: In pairs, write a response to the email provided.

Email # 3
{From: [ Mark |
iTo: i| Carolina |
{Subject: " "1 Test Box User Needs |
Carolina,

| hope you are fine. Last week | sent you an e-mail asking about the printer. You mentioned the need for a
thermal printer that could be integrated to the equipment. What type of information should be printed?
Should it an adhesive label or regular receipt? Which is the required size of the print?

1
1
1
1
1
1
1
1
1
1
]
i
i
1
A very important detail is that Billy didn’t comment about this feature, maybe he didn’t have any information.!
That information was critical for us. Could you give me call to explain this to you more in detail? | worked oni
other parts of the proposal but that information was needed to give you a formal quotation. i
1

1

1

i

1

1

1

1

1

1

1

1

1

1

1

1

1

Lastly, | can sent you a meeting invitation for the 28th. I tried to send it to Bryan but the email wasn’t delivered
for some reason.

Regards, Mark

33
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R copuepespudl
New Message - & X
To| Cc Be
Subject
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Instructions: Individually, read the email below and write a formal response to it by using your
cellphone. You can use the box below the email to draft your response before sending it.

{From: {| Diego I

iTo: i [Bill |

{Subject: "i[ Jpdated Test Box proposal |
Hello Bill,

Let me give you a quick overview of this project. | sent to Carolina a proposal for a custom equipment which must replace the Test Box that was
used to test the dual pressure sensor 1620-4-W-A2703. The proposal described equipment with the same basic features, but had hardware and
software from 2019 (Test box used operational amplifiers to compare the value of the reading, very interesting design but obsolete and very
inconvenient)

Even though | sent a formal proposal, | added a note to point out that we have to double check the components that were chosen to process the
output signal with the design values expected according to the manufacturer or designer of the sensor. The module that was chosen may work,
but it is too risky to continue with the PO before checking that out. Therefore, we must know some details.

What is the resolution (mV/V) of each sensor?

*Is there a chart from the manufacturer with expected value from the function mV vs mmHg? (for example, if you supply air at X mmHg the sensor
will output a signal of Y mV). We can generate that data using the current equipment but only if it is completely impossible to get the information
from the manufacturer.

| attached the documentation Billy sent. There was some important information but not all data we should know.
There was another note on the proposal. We couldn't find the 6-pin female connector of the dual sensor. Bryan said that he could locate it but
didn’t tell me if BSCI will provide them or there is a supplier that sells them.

Please let me know 21
R peepespefl
New Message - & X
To| Cc Bee
Subject
. o~ SansSerif ~ T~ B I U A~ E~=Z = EE "W & T
EmW::ccorn g




Handout 7 s
i .

Instructions: Write sentences or questions using modals verbs according to the indication in parenthesis.

1. You/quote /these / components (request - question).

334

2. They/use/the/valves / recommended (advice — statement)

3. Another /test/ be / necessary / for / the / machine (possibility — statement)

4. The /technician / calibrate / the / motor / ASAP (obligation — statement)

5. We/run/another/ FAT / tomorrow (advice — question)

6. Mr. Meyers / provide / us / with / this / information (request — question)

7. We/assemble / 600 units / as/ a/ minimum (obligation — statement)

ANSWER KEY

Instructions: Write sentences or questions using modals verbs according to the indication in parenthesis.

1. You/quote /these / components (request - question).

Can you quote these components?

2. They/use/the/valves / recommended (advice — statement)

They should use the valves recommended.

3. Another /test/ be / necessary / for / the / machine (possibility — statement)

Another test might/could be necessary for the machine.

4. The /technician / calibrate / the / motor / ASAP (obligation — statement)
The technician must calibrate the motor ASAP.

5. We/run/another/ FAT / tomorrow (advice — question)

Should we run another FAT tomorrow?

6. Mr. Meyers / provide / us / with / this / information? (request — question)

Can/could Mr. Meyers provide us with this information?

7. We/assemble / 600 units / as/ a/ minimum (obligation — statement)

We must assemble 600 units as a minimum.
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3
Job Aid: Writing Emails &y

Keep in mind the following language samples when writing emails in order to make them
formal and appropriate:

Appropriate Greetings and Openings Appropriate Closings and Leave takings
Thank you for your help
Good morning/afternoon/evening. Thank you for the update
Dear Mr. / Ms. / Mrs. . (last name) Thanks for getting in touch
Greetings Looking forward to hearing from you

Have a nice day
To whom it may concern.

| hope this email finds you well. Best regards
| hope you are having a nice day. Best
| hope you are doing well. Regards,

It is a pleasure to be in touch with you again.

Purposes Language
-After carrying out the test, it was found that...
-A test was carried out (time), and it was observed that...
-The implications for are basically that...

Explaining results -Based on the results, we need to go on with...

-It was found that..., therefore the next step consists of...
-Adjustments need to be made since the results are telling us that...

-So far, we have completed stages and , which means that...
-During the last (time), the stages of and were successfully
Describing projects’ | completed/not completed as expected. For that reason, ...
progress -The project will be completed before the deadline.

-l am afraid that due to events out of our control, this stage will be completed
(time) after the deadline established.

-The company has been working on as part of the new project. For that
Asking for reason, | need you to quote me a/an (machine part/component).
guotations -Can you quote me ?
-l am interested in knowing what the price for___ (machine part/component) is.
-Is there anything we can do to get the components delivered before (date)?
L -What are the possibilities for us to get the (machine part/components) by
Negotiating
(date)?
-If there are no budget limitations, would it be possible to...
In order to have a closer follow-up on our current projects, we will need to meet on
Scheduling ____ (date)...
meetings The next meeting will be held in (place) at (time).

The points that will be addressed during the meeting are...
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Date: September 239, 2019.
Teacher in charge: Laura Coto
Assistant: Garyan Rojas
Lesson plan # 7

Unit # 2: Engineering Production

Unit Goal: By the end of the unit, students will be able to write emails, descriptions of procedures and processes, and lab reports by incorporating

technical and formal lexical items and grammar structures properly for each of the written pieces.

General Objective: At the end of the lesson sts will be able to coherently write the description of mechanical procedures in the workplace by clearly

listing steps required for the procedure to be completed.

Specific Objectives: At the end of the lesson, sts will be able to:

Differentiate and apply the functions of modal verbs to express advice, obligation, request, and possibility by analyzing formal emails.
Accurately match technical vocabulary with their illustration for schema activation by participating on an online trivia.

Properly identify information in manuals by matching sections with their illustration.

Correctly identify parts of a manual by matching manual sections and steps.

Coherently describe the use of manuals and process flow diagrams and their parts by writing the answers to questions.

Coherently write a short general description of a mechanical engineering process by looking at a manual process flow diagram.

Write a manual for a machine by completing all the necessary parts of the manual using imperatives correctly.

© N O gk~ wDdR

Accurately identify the correct use of imperatives by correcting mistakes in manuals and by using imperatives correctly in grammar

exercises.



Time
Obj Procedures Language Strategies I\giﬁlrs Allotted
otte
Part 1: Activities to be completed from Objective # 1 (Previous class)
(Task done previous class) Task language Using R
. . . resources for
Planning: Sts get in groups of three. They will go Modal verbs for request, sending W
over the list of do’s and don'ts in pretask # 2 to possibility, advice, and obligation messages S
evaluate the responses their partners wrote. and vocabulary related to
(answers have been previously sent to their emails) machine components, L 10 min
: requirements, and functions.
Reporting: In the same groups, sts report
similarities and differences they found in the E.g.:
responses. Finally, T has sts share ideas as a whole
class. We should generate the data as
soon as possible.
We couldn’t find the 6-pin female
connector.
Useful language:
In this part of the response, you
may/might/could/can/should/must
In the response, | think you
should adjust/change
because...
Post-task Task language Using L
, linguistic
Language focus: Sts find examples of modals verbs | Modal verbs for request, clues R
in statements and questions in the emails from the possibility, advice, and obligation
pre-tasks and useful language provided. They also and vocabulary related to W
check the emails they created for more examples. machine components, S 20

Analysis: Modal verbs are analyzed in terms of their
function and form. Attention is also addressed to
rising intonation in yes/no questions.

requirements, and functions.

E.g..
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Practice:

A. Individually, Sts work on a sentence and question
formation exercise by using the prompts given and
choosing the correct modal verb according to the
function provided in parenthesis. Sts stand up and
compare answers. The exercise is then checked as
a whole class. Handout # 7.

B. Pronunciation practice. Sts practice rising
intonation with the questions in handout # 8 and in
the other questions from the emails and useful
language boxes. All of them will be show in a list on
the board.

They should use the valves
recommended.

You must know all these details.

Useful language:
What did you write in # ?
| have the same.

Mine is not correct. | should
change it.

You
may/might/could/can/should/must
(verb) because...

Part 2

Unit objective # 2

Warm up: Ss play a kahoot game to guess the
correct words related to processes and machine

Key Language for task
Nouns and verbs related to

parts. processes and machine parts | Associating

o _ _ Useful language concepts 10 min
Objective for the lesson is projected and sts are | think this is
provided glossary # 4 containing the words in the Choose __
previous game and some other words needed for the
lesson.
Pre-task # 1: Sts are provided with a general Key Language for task Scanning
information guide for the turret rewinder so that they Nouns and verbs related to _
use it as a reference for the rest of the lesson, since processes and machine parts 10 mins
all the following handouts will relate to this machine. Imperatives. E.g.0 Exchanging

The serrated knife moves in cut information

In small groups (2-3), Ss look at four different
sections of a manual for the reel change cycle of a
turret rewinder. They need to match the sections

position.
Lock system in release position.
Useful language

338



with the corresponding image. Materials: Handout #
1 cut in cards, one set of cards per group.

| think section # corresponds
to this image.
This image represents section
#

Pre-task # 2: Individually, sts write the letter of the
answer option that contains the correct manual

Key Languaae for task
Technical expressions and

Skimming

section or indication for each manual step in the symbols for mechanical 10 mins
boxes. Materials: Handout # 2 one per student. They engineering processes and
then compare answers with a partner and check. steps. E.g.. _
Make sure no personnel is
staying at the danger area of the
line.
Take notice that the air has to be
of good quality.
Useful language
The correct answer for the first /
second/third box is...
Pre-task # 3: Ss go to the different stations and Key Language for task
answer the questions (Handout # 3) about Technical expressions and )
characteristics of manuals and flow diagrams using symbols for mechanical Analyzing and
one of the spaces provided in the sheet of paper. engineering processes and reasoning 15 mins
They fold their answer for partners not to see it and _ steps.E.g..
continue doing the same in the next stations. Organize the |_nformat|on Into
(Chinese fan technique). When all groups have been sections.
to all stations, papers are unfolded and answers are Good flow diagrams should have
: clear symbols.
compared and checked as a whole class. Useful language
In my opinion....
The first/second/ third answer
is...
Let’s write...

Pre-task # 4: Ss work on handout # 4. They Key Language for task Using graphic
individually study the process flow diagram for a few Imperatives, technical organizers _
minutes. They then comment their understanding of expressions, and symbols for | (Process flow 15 mins
it with a partner and then write a description of the mechanical engineering diagram)

process it represents.

processes and steps.
E.g.: Check the water supply
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Release compressed air.
Useful language
This diagramis for ____
The process consists of
This diagram describes
First, second, third, next, then,
after,

Task: In small groups, Ss create a short manual or
guide describing the procedures for the appropriate
use of a machine or mechanical equipment of their
choice, or based on the process flow diagram.

Planning: They write the manual in the template
(handout # 5) and verify they have included all
necessary information.

Report: Manuals are pasted around the class for
other groups to do a supervising round and
“evaluate” the manual using the evaluation forms
(handout # 6). They report their ranking in small
groups and discuss choices.

Key Language for task
Sequencers, imperatives, ordinal
numbers, machine parts,
technical expressions, and
symbols for mechanical
engineering processes and
steps.

E.g.

Check ON/OFF status trough
using a LED display.
Make sure that the power supply
is off while wiring.

Useful language
(Manual writing)

-What is the first step?
-This step is first, second, etc
-The safety precautions are...
-We need to write ...

- _is 1st, 2nd, etc.

- First, then, next, after, before,
Useful language
(Manual evaluation)

Let’s give this manual __ stars in
this section because...
| think the manual is

because...

Using graphic
organizers

Using
mechanical
techniques

40 mins for
task

10 mins for
planning

*Reporting
will be
done next
class***

This section is for observers’ reference only since it will be carried out on the following ses

sion

Post-task:

Key Language for task

Skimming
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Language Focus: A. Ss go back to the material
they used during pre-task and have to highlight
verbs that give instructions and circle words that
indicate order.

B. Use of imperatives and sequencers is explained
and discussed. Pronunciation for TH in ordinal
numbers is addressed as well.

Analysis: Ss check manuals created and analyze
the use of imperatives in the manuals.

Practice: Ss work on the correction of imperatives in
their manuals and practice pronunciation of ordinal
numbers in them as well.

Imperatives, sequencers, ordinal
numbers.

E.g.: Second, remove the
discharge needle from the rear of
the main unit.

After cleaning the discharge
needle, mount it.

341



Handout 1

342

Section # 1: Normal Winding Process

or

s  Turret system is switched off in the cutting position

. I [l is switched on and is connected to the winding system and
LG El is switched off

[+ [Z]g¥N is switched on and is connected to the winding system and
I[N is switched off

s Contact roller is positioned at the reel
e (Cutting system is in home position
s Torsion spring is in zero (0) position

s The serrated knife is secured by the knife guard

Section # 2: Indexing Process

Step Explanation

1

Indexing system is switched on; maximum turret speed is achieved. The destination is the
cut position according to the selected core diameter, 3" or 6”.

is switched on and is connected to the winding system
wiII be switched on (synchronous surface speed) or

is switched on and is connected to the winding system
wiII be switched on (synchronous surface speed)
Contact roller stops in the last winding position

The indexing system is in cut position.

After indexing the contact roller is moved forward until a distance of approx. 10 mm
between running web and prepared core is reached.

The serrated knife moves in cut position and the knife arm is prepared for the cross cut by
loading the torsion spring motor-driven.

The cut system (11) swivels in cut position.

Ready winder is for cut!

The prepared join is detected by sensors.
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Section # 3: Indexing process completed — Cutting

A B

The knife is fired Cutting system ready for the cut

o After approx. 45° swivel angle the

e Lock system in lock position

serrated knife cuts the web.

* The cut triggering is so carried out that

e Cutting spring is loaded

the brush pushes the beginning of the e The join is synchronized with the cutting
web on the prepared join. system

e Unlock the spring loaded knife system

C

Cutting system into basic position

¢ Lock system brought in release position

e Cutting spring is relaxed in home position

¢ Lock system in release position

* The shock-absorber has destroyed the
rest energy.

Section # 4: Return to normal winding operation

After Cutting and lay-on process

Contact roller is positioned at the reel

Cutting spring is in zero (0) position

Serrated knife is secured by knife guard

Reel transfer system (11) swings to home position

The indexing system indexes the winding station from cutting into winding position
and the finished reel in unloading position.

The turret system is switched off

A complete reel change has been carried out.

The finished reel can now be unloaded.

The winding station in basic position then can be equipped with an empty core.
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Handout 2 ﬁ/

Instructions: Look at the manual on the left for the operation of the line’s electrical supply. Match the
steps with their corresponding name or symbol indication. (Two symbols are the same so you can
use it twice).

Operation of the Line’s Electrical Supply

STEPS NAME / INDICATION ANSWER OPTIONS

Take notice that the air has to be of good AMamtenanceUnlt ----------

guality. That means containing low rest

density and no impurity.

iB. Emergency Stop key
The incoming supply pressure has to i

always higher than 6 bars, the operating C e Stop R t.
L. Emergency Slop Reset

o A

pressure of the line.

Open the compressed air supply for the line
and set the air pressure to 5 bars at the

maintenance unit.

Attention: Never just switch off the system

WinCC, but always drive down as aimed.

Actuate. Only after releasing the
Emergency Stop Circle, which is placed in
the Emergency Stop Devices at the
production line, the winding machine can be

switched on.

Before switching on the line, make sure no
personnel is staying at the danger area of

the line.

At the whole line (pre-machine) the
Emergency Stop devices have to be
unlocked and the Emergency Stop Chain

has to be released.




ANSWER KEY

STEPS

NAME / INDICATION

Take notice that the air has to be of good quality.
That means containing low rest density and no
impurity. The incoming supply pressure has to
always higher than 6 bars, the operating pressure
of the line.

JAN

Open the compressed air supply for the line and
set the air pressure to 5 bars at the maintenance
unit.

Attention: Never just switch off the system
WinCC, but always drive down as aimed.

Actuate. Only after releasing the Emergency Stop
Circle, which is placed in the Emergency Stop
Devices at the production line, the winding
machine can be switched on.

Before switching on the line, make sure no
personnel is staying at the danger area of the
line.

At the whole line (pre-machine) the Emergency
Stop devices have to be unlocked and the
Emergency Stop Chain has to be relealsed.
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Handout 3 ﬁ/

Questions for stations

e e L s -

1. What are three different parts or sections of
i manuals in mechanical engineering?

i 2. When are manuals necessary and/or useful
i for a mechanical engineer?

|. ...................................................................................................................................... _

i 3. What three strategies can you use to write a
. good mechanical engineering manual?

|. ...................................................................................................................................... _

1

i

i

. i
. 4, How can the process in manuals be i
. represented in a visual, graphic way?
i

i

i

i 5. What s a process flow diagram? Write a
. short definition or description.

ot e e e e e e e et .

i 6. What are three characteristics of a good

. _..processflowdiagram? o

i 7. What symbols are commonly used for j
process flow diagrams in mechanical
engineering? (Make drawings if necessary).

Write the meaning of the symbols.

o e e 8 8 m 8 mm 8m m 8m m  8m m mmnm mm i
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Handout 4 ﬁ/

Instructions: Study the process flow diagram below. What process does it represent? Write a short
description of the

process. .
compressed air supply

Useful language mains pressure n check compressed
> 5 bars? air supply
-First, second, third, etc
- Next, then, before, after, Ja
etc
check and,
- Connect, release, water separator yes if necessary,
compress, supply, check exists? empty
reclaim, replace, refill,
accelerate, stop, open, set, no
reset, switch, etc,.
check and,
filter exists? yes if necessary,
replace
no
no
check and,
air oiler exists? yes if necessary,
refill oil

no

open supply pipe
to the machine

\ 4

set operating
pressure to
5bars

operating pressure
= 5 bars?

yes

i

PNEUMATICS READY
TO START
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Date: September 30th, 2019.
Lesson plan # 8.

Teacher in charge: Garyan Rojas
Assistant: Laura Coto

Unit 2: Engineering Production

Unit Goal: By the end of the unit, students will be able to write emails, descriptions of procedures and processes, as well as lab reports by
incorporating technical and formal lexical items and grammar structures properly for each of the written pieces.

General Objective: Accurately construct a one-page lab report introduction by including the what and the why of a study or experiment for
informative purposes.

Specific objectives: By the end of the lesson, students will be able to:

1. Identify commonly used verbs when describing lab experiments by playing a guessing TPR game.
2. Write a manual for a machine by completing all the necessary parts of the manual using imperatives correctly.
3. Accurately identify the correct use of imperatives by correcting mistakes in manuals and by using imperatives correctly in grammar
exercises.
4. Define what a lab report is and list its different parts by answering a few questions about it.
5. Identify the purpose of the different sections of a lab report by working on a matching activity.
6. Identify the meaning of linking words and lab reports vocabulary related to lab reports by playing a betting game and analyzing contextual
clues.
7. Distinguish each part of a lab report by labeling them based on the functions and contained information.
8. Determine the relationship between ideas by connecting them with the most suitable linking word or phrase.
Time
Obj. Procedures Language Strategies '\giﬁlro
s alloted
Part 1(General objective 2): Sections to be finished from last week on manual writing.
1 Warm-up: Key Language for task
Sts get in pairs. They will participate in a trivia actuate, aim, fire, release,
against another pair to reinforce the meaning of swivel, synchronize, reclaim,

verbs they will use for the completion of the next connect, release, compress,




activities. The definition of a verb will be projected as | supply, check, reclaim, replace, | Associating 10
well as three options. Teams negotiate the answer refill, accelerate, stop, open, set, | concepts
and when ready they ring the bell in order to answer | reset, switch, pump, lock, inject.
first. Each correct answer is worth a point.
Useful language

Pronunciation of all the verbs will be addressed as a )
whole class. Thatis___ (verb).

That’s the definition

for (verb).
Task: In the same pairs, Ss create a short manual or Key Language for task
guide describing the procedures for the appropriate Sequencers, imperatives, Using graphic 45 min

use of a machine or mechanical equipment of their
choice, or based on the process flow diagram.

Planning: A manual template is presented to sts
and different parts are checked in order to clarify
guestions. They write the manual in the template
(handout # 5) and verify they have included all
necessary information.

Report: Manuals are pasted around the class for
other groups to do a supervising round and “evaluate
the manual using the evaluation forms (handout # 6)
They report ranking in small groups and discuss
choices.

ordinal numbers, machine parts,
technical expressions, and
symbols for mechanical
engineering processes and
steps.
E.g.

Check ON/OFF status trough
using a LED display.
Make sure that the power supply
is off while wiring.
Useful language
(Manual writing)
-What is the first step?
-This step is first, second, etc
-The safety precautions are...
-We need to write ...

- __is 1st, 2nd, etc.

- First, then, next, after, before,
Useful language
(Manual evaluation)
Let’s give this manual __ stars
in this section because...
| think the manual is

because...

organizers

Using
mechanical
techniques

Post-task:

Key Language for task
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Language Focus: A. Ss go back to the material Imperatives, sequencers, ordinal

they used during pre-task and have to highlight numbers.

verbs that give instructions and circle words that E.g.: Second, remove the

indicate order. discharge needle_ from the rear 20 min
of the main unit.

B. Use of imperatives and sequencers is explained After cleaning the discharge Skimming

and discussed. Pronunciation for TH in ordinal needle, mount it.

numbers is addressed as well.

Analysis: Ss check manuals created and analyze

the use of imperatives in the manuals.

Practice: Ss work on the correction of imperatives in

their manuals and practice pronunciation of ordinal

numbers in them as well.

Part 2 (General objective 3): Lab Report Introduction Writing

Schema Activation: Sts discuss the question: What Key Language for task 5 min

is a lab report? Then sts are shown a definition of lab .

report for them to compare. What are the different In_troduc_:tlon, methods, Results,

parts? What is the purpose? What is the audience? discussion.
Useful language

Pre-task 1: Key Language for task

A. Sts get in groups of four people. T will paste on Introduction, methods, Results, | Skimming

their backs the names of the different sections of a discussion. Experiment, _ .

lab report. They stand up and make a line that equation, summarize, explain, Associating 10 min

follows the correct order of those sections in the purpose, guestion, develop. concepts

report. Infinitives of purpose: “This

B. Sts use the paper slips from the previous activity §ect|on 's written to_e”xpm and

) - interpret your results”.

and match them with the papers containing the

purpose of each of the sections in the report. Useful language

Everything is glued on a piece of newsprint paper.

They visit another group’s work station and check if
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their answers are similar. Then, everything is

| think this section is developed

checked as a whole class. to...
Handout 1. The__ includes...
| agree/disagree
Our matches are
similar/different because...
Pre-task 2: Key Language for task

A. Vocabulary betting game. Sts will work in small
groups to bet on correct definitions of words. They
will look at the sentences projected on the board for
them to write a short definition of the word in bold
based on their background knowledge and on the
information the context provides. After a few
minutes, sts bet on their definition the amount of
money of their choice. Answers are revealed and
money from bets is collected. Sts with more money
win. Sts are provided with glossary # 5 once the
game is over.

B. Sts work on handout # 2 to identify the uses of the
linking words in bold in each of the lines. Sts are
provided with the writing aid in order to check
answers and look at more examples and tips for lab
report writing.

Mass flow rate, flat, insulation,
rotameter, flux, rig,
thermocouples, inlet, outlet,
assay, mount, slide, ease, wax,
saw, deflection, compliance,
plot, length, linearize, lift,
dislodge, thermal lag, shield,
thermometer, roughness, trade-
off, quenching.

Linking words: Thus, itis
recommended that a higher
range of flow rates be tested.

Useful language

| think this means...

| bet $ on my definition
What's your bet?

Let’s make our bets!

Associating
concepts

20 min
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Handout 5

&

353

Instructions: Create a short manual or guide describing the procedures for the appropriate use of a
machine or mechanical equipment of your choice.

Operation manual

Equipment/ machine:

Created By

Document No.

REQUIREMENTS:

assessment or lab rules, prepare work area, equipment and/or operator)

Initial Issue Date Current Next Review
Version Date
HAZARDS: (List all the potential hazards and associated consequence, e.g. accident prevention, injuries).
SAFETY CONTROLS: (e.g. emergency equipment, machine guarding, specific personal protective equipment requirements,
first aid response, any after-hours work restrictions or rules)
PRESTART (List tasks to be completed before operation, e.g. conduct a prestart safety check of equipment, risk

INSTRUCTIONS:

(List step-by-step procedures for the operation. You can use illustrations, flow charts, diagrams etc.)




SHUT DOWN (List procedures to shut down of equipment)
PROCEDURES:
EMERGENCY (Emergency response procedures e.g. power isolation procedures, first aid response)
PROCEDURES:
FURTHER (e.g. relevant legislation, definitions, reference to other safety information)
INFORMATION:
APPROVALS
Title Name Signature Date
Supervisor

Safety Officer
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Handout 6

Part I. Instructions: Check two other manuals and evaluate them using the form below.

355

Manual Evaluation Form

Manual Evaluation Form

Justification: Write 3 reasons to
support your choice.

Machine: Machine:

Manual is complete in all sections: 00000 Manual is complete in all sections: 00000

Each section contains all necessary 00000 Each section contains all necessary 00000

info: info:

The info in each section is correct: 00000 The info in each section is correct: 00000

Clarity of the steps: 00000 Clarity of the steps: 00000

Order of the steps is correct: 00000 Order of the steps is correct: 00000

Names of processes are correct: 00000 Names of processes are correct: 00000

Names or machine parts is correct: 00000 Names or machine parts is correct: OO0O00O0

Is the manual approved? Yes | No | Maybe Is the manual approved? Yes No [ Maybe

1 Star = Incomplete/ Incorrect 2-4 Stars = Average 5 Stars =
Complete / Correct

Justification: Write 3 reasons to
support your choice.

1 Star = Incomplete/ Incorrect 2-4 Stars = Average 5 Stars =

Complete / Correct

Part Il. Instructions: Meet with another group and share your evaluation forms. After discussing and commenting, choose the manual
with the highest ranking and report your choice to other class members.
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Handout 1 ﬁ

Part 1. Instructions: Stand up and make a line that follows the correct order of the sections of a lab
report.

S -l
i i
i i
i i
i i
i i
i i
r ------------------------------------------------------------------------------------------------------------------------- -I
i i
i i
i i
i i
i i
i i
r ------------------------------------------------------------------------------------------------------------------------- -I
i i
i i
i i
i i
i i
i i
r ------------------------------------------------------------------------------------------------------------------------- -I
i i
i i
i i
i i
i i
i i
S -




A. In this section, you present what you
found out in your experiment. Tables,
graphs, and equations are used to
summarize the results. Link equations and
visuals together with narrative, like a story.
Remember your audience.

B. This section is written to explain and
Interpret your results. Insert your opinion,
backed by results. Discuss issues you had |
and how this could be corrected in the future.
The conclusion is a summary of your results
and discussion.

C. Inthis section, you describe what you are
trying to find and why. Background and
motivation are used to provide the reader
with a reason to read the report.

D. This section is developed to explain how
the question addressed is answered. Clearly
explain your work so it could be repeated.
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ANSWER KEY

Introduction

C. In this section, you describe what you are trying to find and why. Background and
motivation are used to provide the reader with a reason to read the report.

Methods

D. This section is developed to explain how the question addressed is answered. Clearly
explain your work so it could be repeated.

Results

A. In this section, you present what you found out in your experiment. Tables, graphs, and
equations are used to summarize the results. Link equations and visuals together with
narrative, like a story. Remember your audience.

Discussion

B. This section is written to explain and interpret your results. Insert your opinion, backed by
results. Discuss issues you had and how this could be corrected in the future.

The conclusion is a summary of your results and discussion.

Adapted from:

http://www.me.umn.edu/education/undergraduate/writing/MESWG-Lab.1.5.pdf
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Handout 2 s

Part 1: Instructions: Look at the ideas projected on the board and use the context to guess the meaning of the
words in bold. Write a short definition for each of the words and bet money depending on how certain you are
about your definition.

Part 2: Instructions: Look at the ideas below and pay close attention to the words in bold. Choose one of the
uses from the box below and write the number in the gear next to each idea.

A. Besides, the data suggests that an efficiency of over 80% is achievable.

B. Solar lamps will be used to model the incident radiation received by solar
heaters from the sun. However, it is not possible to reproduce the uniform
radiation flux at the surface of a real collector.

C. Itis not possible to reproduce the uniform radiation flux at the surface of a real
collector. Therefore, the average radiation flux at the surface of the collector will be
used in calculations.

D. For instance, the Rkfamily of parameters is used mainly for cylinder bore
linings.

E. Many students here are familiar with the IMRaD format for report writing. In
fact, it is used by many universities in the USA.

F. Please use the traditional format for report writing; in other words, go for the
IMRaD format.

G. Thus, itis recommended that a higher range of flow rates be tested

ORONORORONORO.

e e e et e e i e .
1.To add an idea 4. To indicate result (x2)

I
2. To illustrate 5. To explain or restate !
I

3. To show contrast 6. To emphasize "
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ANSWER KEY

Part 1: Instructions: Look at the ideas projected on the board and use the context to guess the meaning of the
words in bold. Write a short definition for each of the words and bet money depending on how certain you are
about your definition.

Part 2: Instructions: Look at the ideas below and pay close attention to the words in bold. Choose one of the
uses from the box below and write the number in the gear next to each idea.

H. Besides, the data suggests that an efficiency of over 80% is achievable.

ORO.

I.  Solar lamps will be used to model the incident radiation received by solar
heaters from the sun. However, it is not possible to reproduce the uniform
radiation flux at the surface of a real collector.

J. Itis not possible to reproduce the uniform radiation flux at the surface of a real
collector. Therefore, the average radiation flux at the surface of the collector will be
used in calculations.

K. For instance, the Rkfamily of parameters is used mainly for cylinder bore
linings.

L. Many students here are familiar with the IMRaD format for report writing. In
fact, it is used by many universities in the USA.

M. Please use the traditional format for report writing; in other words, go for the
IMRaD format.

ORONROROCRO.

N. Thus, itis recommended that a higher range of flow rates be tested

e e e et e e i e .
1.To add an idea 4. To indicate result (x2)

I
2. To illustrate 5. To explain or restate !
I

3. To show contrast 6. To emphasize "
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Date: October 7th, 2019.
Lesson plan # 9.
Teacher in charge: Laura Coto
Assistant: Garyan Rojas
Unit 2: Engineering Production

1. Unit Goal: By the end of the unit, students will be able to write emails, descriptions of procedures and processes, as well as lab reports by
incorporating technical and formal lexical items and grammar structures properly for each of the written pieces.

2. General Objective: Accurately construct a one-page lab report introduction by including the what and the why of a study or experiment for
informative purposes.

Specific objectives: By the end of the lesson, students will be able to:

1. Ask and answer questions related to grammar structures studied before by participating in a discussion activity.

2. Describe the purpose of the sections of IMRaD lab reports by discussing in small groups.
3. Recognize the uses of different linking words by comparing answers with a writing aid provided.
4. Distinguish the parts of a lab report introduction by labeling them on a sample introduction.
5. Identify the parts of a lab report by labeling them based on the functions and contained information.
6. Determine the relationship between ideas by connecting them with the most suitable linking word or phrase.
7. Write a concise lab report introduction by analyzing the input provided in the other sections of a lab report.
Time
Obj. Procedures Language Strategies Mif:”ro
Skills alloted
Part 1: Grammar test.
1 Warm up and test review: Key Language for task
Sts work in pairs discussing the questions projected Present simple
on the board. Then, they are given the chance to ask Past simple s 10
the teacher any questions or clarify any doubts. Active voice

. Passive Voice
Questions:




1. When do we use ideas in present? In past?

2. What is the difference between active and passive
voice? Give examples

3. When do we use passive voice? Active voice?

4. What is the meaning and use of each modal?
Give examples.

5. When do we use imperatives? Give examples

Sts take the grammar test

Useful language

We use when....
The difference is....
For example, / For instance....

Using memory
for retrieval

60 minutes

Part 2: Follow up from previous class. Note: Schema activation and pre-tasks # 1- # 2 were done last class

Schema activation /Last class follow up:

Key Language for task
Introduction, Methods, Results,

Sts discuss the questions on the board. Last class Discussion Using memory 5 minutes
we started working on lab reports. What is the format ' for retrieval

we studied? What is the meaning of the letters?

What are the different sections? Which section will Useful language

be the focus of today’s class? The sections are...

Homework is checked: Key Language for task

In order to check handout # 2, sts first compare Linking words. E.g.: Besides, 10 minutes

answers with a partner. Then, they are provided the
writing aid and check. Finally, answers are checked
as a whole class.

In order to check handout # 3 (part 2) sts compare
their answers with a partner. They are then projected
the answers on the board and check as a whole
class.

the data suggests that an
efficiency of over 80% is
achievable.

Sections of an introduction
Useful language

What number did you write for
letter A?

What is the answer for letter A?

Associating
concepts
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| think the correct answer is...

Pre-task 3: Key Language for task
A. Sts are given the unlabeled sections of a lab Introduction, methods, results, R
report cut into pieces (handout # 3 Part A). They discussion. . :
have to identify the clues that can tell them what the _ _ Using context 20 min
purpose of each section is in order to label each of Parts of an introduction clues S
the sections and to put them in the corresponding Useful language
order for an IMRaD lab report.
This section mentions/
B. Sts focus on the introduction. The try to identify includes. ..
the functions of the different parts of the introduction
using the homework handout as reference. | think this part is the...
C. Sts are given 2 sample introductions of different In this section the author ...
lab reports and try to identify the S(_actions_indicated The function of this section is
before. They can suggest ways of improving the to...
introductions if necessary.
Pre-task 4: Key Language for task 15 min
Sts go back to the writing aid with linking words Introduction, methods, results,
including their functions and sample sentences as discussion. S
well as the uses of commas, semicolons, and o . Using linguistic | R
periods. They study the material and then work on L'”"'”Q words: However, there is | clues W
writing connected sentences for lab report an _optlmal _ang_le of a_ttack after
introductions by using linking words to put them which the lift will begin to S
together (handout # 4). Answers are compared with decrease. L

a partner and then the exercise is checked as a
whole class.

Useful language

The connecting word/phrase
is because...

The order should be...
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Task: Using the information in the lab report sts Key Language for task 30
were sent via email last week (which is missing the Linki ds. E.q.- Theref 3 K
introduction) sts work individually to write the lab n! Ingd\cliv'qr S-h -g.. Theretore, I(DIUSt t_as '
introduction following the recommendations and In addition, however, etc. Organizational Znnmg ;
punctuation tips as well as including at least 4 linking Vocabulary related to planning 3\/?” bref%%rne
words/phrases. '
p thermodynamics next class)
Planning: Peer editing. Sts get in pairs or groups of Useful language
three and exchange their introductions. They need to _ _
use the checklist (handout # 5) in order to identify | think you can change this part
strengths and improvement opportunities in their because
partner’s introduction. | suggest modifying this word
Report: Sts share their feedback with peers and because...
make adjustments to their in_troduc?tions as This part is very effective
necessary. They then hand in the introductions for because...
teachers to collect them in order to provide feedback
over the week. You are missing the
Post-task: Key Language for Task
Language focus:
Sts go back to three specific texts they worked with 20

in the previous session and answer orally a question
about each. The answers to these questions will be
the purpose for which something was done
according to the information given. Once sts are
ready, the answers are projected and students are
asked which phrase is indicating purpose.

Analysis: T goes over the use of infinitives of
purpose and also addressed the reduced form of “to”
- [ta].

Practice:

Useful Language

Using linguistic
clues
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A.

Individually, sts work on a grammar exercise
in which they change a series of sentences to
rephrase the idea in a way that an infinitive of
purpose is used.

B. Sts practice the reduced for of “t0” with the
sentences from the grammar practice.
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Handout 3 \ﬁ/

Part I. Instructions: Put the following lab report sections in order as it corresponds for an IMRaD lab report:
Introduction, Methods, Results, and Discussion.

Introduction

The use of solar water heaters is rapidly increasing in both homes and businesses as they provide
an environmentally friendly and cost effective source of energy. However, significant improvement
to their heating efficiency is required before they can be used without a supplementary energy
source. This experiment investigates two factors affecting the heating efficiency of solar water
heaters: mass flow rate and collector design. Firstly, the efficiency of a flat plate collector (Figure 1)
is examined by measuring the temperature of the absorber plate, insulation and water at various
flow rates using a rotameter to control the rate of water input into the collector. Secondly, two
different methods of welding the water tubes to the absorber plate are tested...

The thermal efficiency of a solar collector is defined as:

_ 1y (T,T)
Grd
where m = mass flow rate of the working fluid through the collector (kg/s)
Ca = specific heat of the working fluid (J/kg.K)
T; T, =inlet and outlet temperatures of the working fluid (°C or K)
Gr = incident solar radiation flux (W/m?)
A = aperture area of the collector (m?)

Solar lamps will be used to model the incident radiation received by solar heaters from the sun.
However, it is not possible to reproduce the uniform radiation flux at the surface of a real collector.
Therefore the average radiation flux at the surface of the collector will be used in calculations.



Method

The performance of a flat plate solar collector was analysed using a small scale test rig. The rig was
as shown in Figure 3, with the exception of the water pipes (see Figure 4). Thermocouples were
connected to the collector as shown in Figure 3, and attached at the inlet and outlet of the water
pipes to measure ambient temperature.

Water pipes
| Solder F
Insulation
Absorber
plate
Plan view Cross-sectional view
6

Thermocouple locations

Figure 3. Flat plate solar collector setup

©

Figure 4. Wired joint

The samples were prepared by cutting square tiles with side lengths of ~5mm from a 1mm x 50mm
x 50mm sheet of 99.9999+% (6N) pure aluminium, purchased from Company X (see appendix for
a chemical assay). The tiles cut from this sheet were then mounted onto glass microscope slides
with thermal wax in order to provide sufficient support and for ease of mounting into a wire saw.
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Results \Mh

Six specimens of Perspex were tested to three loads (see Appendix 1) and the corresponding
deflection calculated. The average compliance at each crack length was calculated and is plotted in
Graph 1. To calculate the fracture toughness of Perspex the derivate of 24 with respect to a is
required. Linearizing Graph 1 allows an expression between compliance and crack length to be
modelled. The linearized relation form of the relationship allows the power law relationship to be
determined.

2A = Aa"

log 24 = log Aa™

log 2A = log A + mloga

where

m = gradient of linearization

Log A = intercept of linearization

Varying the angle of attack in the positive direction increased the lift until the wind reached an
angle of attack of 10°, after which it decreased. This is consistent with the standard trend [3].

The values found for the pressure coefficients around the cylinder (graph 5) are consistent with the
accepted trend for laminar flow (graph 6). The sudden increase in the pressure coefficient at 190°
is due to the cylinder becoming dislodged from its position perpendicular to the flow.
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Discussion

Table 1 shows that the absolute temperature was 1.50-23.80% lower
than the actual temperature for the first 30 minutes. This can be
attributed to thermal lag due to the effect of the protective shield over
the platinum resistance thermometer. This causes a time delay while
the thermometer reaches the temperature of the fluid. The actual
temperature curve for the heating and cooling sections (Figure 1) is
approximately linear. Figure 2 shows that the saturation pressure
increased as the temperature increased. Both of these results are as
expected. However, it was also expected that the trends for heating
and cooling should coincide, but this was not the case. Once more
the discrepancy can be attributed to thermal lag, which was a major
source of error in this expenment. In future this effect could be

reduced by using the thinnest possible platinum shielding or by
heating the water more slowly.




Part 2. Instructions: Study the following introduction of a lab report in order to analyze the different parts and
their function. Then in each box on the right write the number of the piece of information that corresponds to
section of the introduction. Use the information below the introduction.

Hume ]

Introduction

A fundamental concept in mechanical engineering is the first law of thermodynamics,
which states that internal energy is conserved in a control volume. This law has many
applications in engineering, such as: heat exchangers, pumps, turbines, HVAC mixing
and refrigeration cycles. It is used to understand the states of fluids as they enter or leave
a control volume. The general form of the first law is Equation 1.

I i

el

Equation 1: First Law
This energy balance states that heat transfer into a system ( Q) less-the work out of a
system (W) plus the mass flow out (m, ) times its internal energy less the mass flow in

o - . dE
(i, ) times its internal energy is equal to the energy storage term {T ).
H

In this experiment, the first law of thermodynamics will be used with an electric water
heater to answer the research question, “What size electric element is used in a given
water electric heater?” We hypothesize it will be close to | kW, which is the
approximate average of most other water heaters of similar size and shape.

Purpose 6. Information for people to continue reading

Discovery / Research question
Background theory

7. Equations are numbered and explained

8. Equations are separated from the text for
emphasis.

Governing equations
Name / page #
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* 4
Part 3. Instructions: Check the following two introductions and try to identify the previous parts and /or
purposes. You can draw lines or arrows to indicate the different parts if necessary.

INTRODUCTION 1

ROUGHNESS MEASUREMENTS

Objectives

1. Toexpose student about surface roughness measurement theory.

1.Introduction

Roughness is 2 measure of the texture of a surface. It is quantified by the vertical deviations of a real
surface from its ideal form. If these deviations are large, the surface is rough; if they are small the
surface is smooth. Roughness is typically considered to be the high frequency, short wavelength
component of a measured surface (see surface metrology).Roughness plays an important role in

determining how a real object will interact with its environment. Rough surfaces usually wear more
quickly and have higher friction coefficients than smooth surfaces. Roughness is often a good
predictor of the performance of a mechanical compenent, since irregularities in the surface may
form nucleation sites for cracks or corrosion. Although roughness is usually undesirable, it is difficult
and expensive to control in manufacturing. Decreasing the roughness of a surface will usually
increase exponentially its manufacturing costs. This often results in a trade-off between the
manufacturing cost of a component and its performance in application.



372

”s
INTRODUCTION 2 D

JOMINY HARDENABILITY TEST

Objectives
1. Introduce students to the concepts of hardenability
2. Demonstrate hardenability in a steel
3. Display the effects on microstructure of the hardening process
4. Provide instruction for a full lab experiment on hardenability (if equipment is available)

1.Introduction

The hardenabhility of a steel is defined as that property which determines the depth and distribution
of hardness induced by gquenching ftom the austenitic condition. The dependence of hardness upon
quenching rate can be understood ftom the time-temperature-transformation characteristics of

steel, and, for a particular steel, can be estimated from the T-T-T diagram.

A part may be hardened by quenching into water, oil, or other suitable medium. The surface of the
part is cooled rapidly, resulting in high hardness, whereas the interior cools more slowly and is not
hardened. Because of the nature of the T-T-T diagram, the hardness does not vary linearly from the
outside to the center. Hardenability refers to capacity of hardening (depth) rather than to maximum
attainable hardness.

The hardenability of a steel depends on
(1) the composition of the steel,
(2) the austenitic grain size, and

(3) the structure of the steel before quenching.



Answer Key for part 2

&

Hume |

Introduction

A Tundamental concept in mechanical engineering is the first law of thermodynamics,
which states that internal energy is conserved in a control volume. This law has many
applications in engineering, such as: heat exchangers, pumps, turbines, HVAC mixing
and refrigeration cycles. It is used to understand the states of Fluids as they enter or leave
a control volume. The general form of the first law is Equation 1.

dE . v, v
=Q-W+>m | h, +—=—+gz, |=> m |h, +—"+gz,.
a @ Z"[ Wty T8 ] 2 [ 3 | oo ]

Ll -

Equation 1: First Law
This energy balance states that heat transfer into a system ( Q) less-the work out of a

system (W ) plus the mass flow out (i, ) times its internal energy less the mass flow in

o I . dE
(i, ) times 1ts internal energy is equal to the energy storage term ( " ).
al

In this experiment, the first law of thermodynamics will be used with an electric water
heater io answer the research question, “What size electric element is used in a given
water electric heater?” We hypothesize it will be close to | kW, which is the

1 approximate average of most other water heaters of similar size and shape.
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Name / Page #

Background /
Theory

Provide
motivation for
people to read on

Governing
Equations
Equations are set
apart in text for
emphasis
Equations are
numbered and
explained
Purpose
Discovery
Question (DQ)

Student Writing Guide. Mechanical Engineering. University of Minnesota
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Handout 4. Instructions. Connect the sentences below by using the appropriate linking word from
the box. Write the complete information in the lines.

I 1

1 1

1 1

: :

In addition I -there is an optimal angle of attack after which the lift will begin to decrease. !
1 1

However i i
i i

1 1

1 1

1 1

i i o o o - - - 4
A i

I -It is recommended that a higher range of flow rates be tested. !

1 1

Therefore I -The optimal efficiency point obtained for this design was at the highest water mass flow tested, i
i 0.095kg/s, suggesting that the actual optimum may be higher. i

That is i i
i i

1 1

1 1

1 1

1 1

1 1

b e e e e e e e e —————————————— A
I'"""""""""""'""""'''''''''''''''''""""""""""""""""I

i -refrigerants are used in the heat pump applications. !

1 1

In contrast I' -mechanical compressor vapor compression heat pump system works according to the compression- :
1 condensation and expansion vaporization principles likewise mechanical compressor vapor i

Thus i compression refrigeration machine. !
1

= !

! 1

! 1

! 1

! 1

! 1

! 1

o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e o 1

F T T T T T T

| -Amplitude parameters characterize the surface based on the vertical deviations of the roughness H

i profile from the mean line. Many of them are closely related to the parameters found in statistics for !

For example i characterizing population samples. i
. . . . 1

Similarl I -Rais the arithmetic average of the absolute values and Rt is the range of the collected roughness !
y | data points. '

i i

1 1

1 1

1 1

1 1

1 1

: 1

L oo oo oo —.. ;

-More and more of it is wasted and this explained variation of heat flow from theoretical value.

Indeed - The second law also states that the changes in the entropy in the universe can never be negative.

Conseguently
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ANSWER KEY

Instructions. Connect the sentences given using the appropriate linking word from the box.

1.

As the angle of attack increased, so too did the lift force exerted on the plane from the aerofoil wings. However,
there is an optimal angle of attack after which the lift will begin to decrease.

The optimal efficiency point obtained for this design was at the highest water mass flow tested, 0.095kg/s,
suggesting that the actual optimum may be higher. Therefore, it is recommended that a higher range of flow rates
be tested.

Mechanical compressor vapor compression heat pump system works according to the compression-condensation
and expansion vaporization principles likewise mechanical compressor vapor compression refrigeration machine.
Thus, refrigerants are used in the heat pump applications

Amplitude parameters characterize the surface based on the vertical deviations of the roughness profile from the
mean line. Many of them are closely related to the parameters found in statistics for characterizing population
samples. For example, Ra is the arithmetic average of the absolute values and Rt is the range of the collected
roughness data points.

The second law also states that the changes in the entropy in the universe can never be negative.
Consequently, more and more of it is wasted and this explained variation of heat flow from theoretical value.
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Handout 5

Instructions:

NaV
I Rewrite the sentences using infinitives of purpose. The idea must remain the same.

1. We should stabilize the reading for the equipment first because we want to minimize the error.

2. If you want to relate temperature difference, heat flow and distance in a solid material, the Fourier
equation is valid.

3. If you want to calculate the constant, use the same equation.

4. Reading this section can help the reader if he wants to reproduce the experiment.

Il. Answer the following question.

Why did you decide to become a mechanical engineer?
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Writing Aid ey

1. Connectors/Linking Words
v" These words help us build relationships of different kinds between ideas. Look at the uses and
examples below:

Use Linking words Examples

The data also suggests that an efficiency of

Also over 80% is achievable.

To add an idea Moreq\(er Moreover/ Also / In addition/ Besides, the
In addition o
. data suggests that an efficiency of over 80%
Besides . .
is achievable.
As the angle of attack increased, so too did
However the lift force exerted on the plane from the
To show contrast On the other hand aerofoil wings. However / On the other
In contrast hand/ In contrast / On the contrary, there is
On the contrary an optimal angle of attack after which the lift
will begin to decrease.
Likewise / Similarly, the mechanical
o Similarly compressor vapor co_mpression heat pump
To show similarity A system works according to the compression-
Likewise . X o
condensation and expansion-vaporization
principles.
It is therefore recommended that a higher
Therefore
o As a result range of flow rates be tested.
To indicate result Therefore / As aresult / Thus /
Thus L
Conseguently C_onsequently, it is recommended that a
higher range of flow rates be tested.
For example / For instance, the Rkfamily of
, For example . . .
To give an example For instance parameters is used mainly for cylinder bore
linings.
Many students here are familiar with the
In fact IMRaD format for report writing. In fact, it is
To emphasize or intensify Indeed used by many universities in the USA.

The IMRaD format for report writing is used
by many universities in the USA indeed.

Please use the traditional format for report
. writing; in other words, go for the IMRaD
, That is
To explain or restate In other words format.
Please use the traditional format for report
writing. That is, go for the IMRaD format.

In conclusion / In summary, the most
efficient of the two collector designs tested

, In conclusion was the formed fully soldered joint, due to the
To summarize In summary greater contact area between
collector and pipe maximizing heat transfer to
the fluid.

Summary of Connecting Words. Adapted from the book Developing Composition Skills by Mary K. Ruetten.



2. Using commas appropriately (,)
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Basic Uses

NaV
Examples

After an introductory phrase of more
than three or four words.

To choose the right device for air conditioning, it is needed to
calculate heating and cooling loads correctly.

At the beginning and end of a phrase
that interrupts the main thought.

In order to obtain reproducible results, with good contrast in the
image, the specimen surface is polished.

To separate items in a series.

Non-contact methods include interferometry, confocal microscopy,
electrical capacitance, and electron microscopy.

Before a connecting word (for, and,
nor, but, or, yet) to link two complete
sentences together.

Explain clearly how you obtained final values, and tell the reader
where to find raw data.

3. Using the semicolon appropriately (;)

Basic Uses

Examples

When you are linking two complete
sentences with no connecting
words.

The preferential attack is electrochemical corrosion; it is well
known that different materials corrode at different rates.

When you are linking two complete
sentences that are joined, but one
has a connecting word in front of it

These range from a form to fill in and submit before leaving the
lab, to a formal written report; however, they all usually follow a
similar basic structure.

4. Using the period appropriately ()

Basic Uses

Examples

Use a period at the end of a
complete sentence that is a
statement.

Fracture toughness is a measure of the fracture resistance of a
cracked material.

Use a period to separate two
independent, complete sentences.

The polishing is done on rotating wheels covered by a special
cloth. Alumina is employed as polishing agent.

If the last item in the sentence is an
abbreviation that ends in a period,
do not follow it with another period.

The length should be 5 pages max.

Question marks and exclamation
points replace and eliminate periods
at the end of a sentence.

What size electric heating element is installed in a given water
heater? (no period needed at the end)

Taken from: https://www.esc.edu/online-writing-center/resources/punctuation/commas/

https://www.grammarbook.com/punctuation/periods.asp

https://www.lynchburg.edu/academics/writing-center/wilmer-writing-center-online-writing-lab/grammar/semicolons/

https://www.monash.edu/rlo/assignment-samples/engineering/laboratory-reports#introduction

https://www.academia.edu/34906233/LAB_REPORT_GUIDE_MECHANICAL_ENGINEERING_DEPARTMENT



https://www.esc.edu/online-writing-center/resources/punctuation/commas/
https://www.grammarbook.com/punctuation/periods.asp
https://www.lynchburg.edu/academics/writing-center/wilmer-writing-center-online-writing-lab/grammar/semicolons/
https://www.monash.edu/rlo/assignment-samples/engineering/laboratory-reports#introduction
https://www.academia.edu/34906233/LAB_REPORT_GUIDE_MECHANICAL_ENGINEERING_DEPARTMENT
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Appendix FF. Unit 3 Lesson Plan and Materials

Date: October 7, 2019. Lesson Plan # 10
Teacher in charge: Garyan Rojas
Assistant: Laura Coto

Unit #3: Exchanging Ideas

Unit Goal: By the end of the unit, students will be able to appropriately exchange ideas about project design with experts, colleagues and superiors

by actively listening, asking questions, and reporting information orally.

General Objective: By the end of the lesson, students will be able to successfully demonstrate understanding of information presented orally by

experts and react to it by asking questions and providing appropriate responses.

Specific Objectives: Students will be able to

A e A

7.

correctly identify infinitives of purpose in by reviewing the function on each section in a lab report. (Follow up on previous lesson).
orally share their background knowledge about project design by reacting to a video on the topic.

actively brainstorm information about project design by answering questions orally.

appropriately identify suitability of questions to ask experts by contrasting question types based on a short video segment.
accurately make predictions based on images of a video by completing a KWL chatrt.

properly recognize the meaning of ten words by matching them with their definition.

actively show understanding of information given orally by asking and answering questions based on an experts’ conference.

to accurately identify the correct use of direct and indirect questions by practicing on a question and answer exercises.



Obj. Procedures Language Strategies Macro Time
Skills
alloted
Part 1: Post-task on lab report introduction writing (Follow up on previous lesson)
Post-task:
1 Sts are shown the introduction sample they used last Using linguistic | R
class in which they had to label its different parts. Kev L for Task clues
They discuss the following questions: €y Language for fas
Why is it necessary to write an introduction in a lab Infinitives of purpose S
report? How does it help the reader? E.g.: The thermocouples were 20
L anguage focus: connected to the collector and W

Sts are shown three specific texts they worked with
in the previous session and answer orally a question
about each. The answers to these questions will be
the purpose for which something was done according
to the information given. Once sts are ready, the
answers are projected and students are asked which
phrase is indicating purpose.

Analysis: T goes over the use of infinitives of
purpose and also addressed the reduced form of “to”
- [ta].

Practice:

A. Individually, sts work on a grammar exercise
in which they rephrase a series of sentences
in a way that an infinitive of purpose is used.
Then they answer an open-ended question.
(handout 5)

B. B. Sts practice the reduced for of “to” with
the sentences from the grammar practice.

attached at the inlet and outlet
of the water pipes to measure
ambient temperature.

Useful Language

What did you write in # ?

| changed the sentence to

because the purpose is to...

380



Part 2: Writing assessment # 1. 30 minutes.

Sts have 30 minutes to complete the writing assessment on email responses. They will read a thread of emails and write down an
appropriate response based on it.

Part 3. Unit 3, Objective 1, first part: listening to expert conferences and participating in a Q&A session.

Warm up:

Sts watch 2 videos and from Boston Dynamics. They
share their thoughts with a partner after watching the
videos. (The videos feature mechanical engineering
inventions and projects).

Key Language for task

Phrases to express opinions.
Eg.: I think.... | believe... In my
opinion this is impressive
because...

Descriptive words

Eg.: Amazing, interesting,
challenging, expensive

Useful language:

What are your thoughts on the
video?

What comes to mind after this
video?

Did you know about these
projects?

Using visual
cues

10 min

Schema activation: A. Ss ask each other questions
about project design and about intelligent systems
using the prompts in handout # 1 as a guide.

B. Sts walk around the class and scan the QR codes
in order to listen to 6 questions. They discuss the
guestions with a partner. (Handout # 1 Part 2)

Key Language for task

Phrases to express opinions.
Eg.: | think.... | believe... In my
opinion this is impressive
because...

Descriptive words

Using back
channel clues

15
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Eg.: Amazing, interesting,
challenging, expensive

Useful language

-What is your opinion (about
project design)?

-Are you interested in
(Intelligent systems)?

-What do you know about
(intelligent systems)?

Pre task # 1: A. Ss watch a one-minute segment of
a video about Q&A session in mute and in pairs have
to discuss the two questions on the board. (What is
happening in the video? What is the presenter talking
about?) (to elicit Q&A session with an expert on a
project).

B. Then they watch the video again with audio and
have to choose from the options on the board, the
options that contain a possible/ appropriate question
asked by the audience. C. Sts discuss the question
on the board about the difference between the
previous questions.

Options for the PPT

1. Why is this important?
2. How did you do this?

3. I would like to know what you think are the benefits
of this project.

Key Language for task

Project design vocabulary. Eg.:
Prototype

Indirect questions. Eg.: Can you
please explain what the main
advantages of this project are?

Useful language:

Based on the video | think he
is...

If I am not wrong the people
are...

# 3 is (not) appropriate
because...

For the mute
section: Making
predictions

For the audio
section:
Listening for
details

10 min
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4. Can you please explain what the main advantages
of this project are?

Source:
https://www.youtube.com/watch?v=XSZX6vH7r7Q

Pre task # 2: A. Ss look at 4 screenshots of another Key Language for task Making 20 min
video and have to predict what they think the video _ _ predictions
will be about. (Handout # 2). They comment Question W?]rds EE_“I:NhO' why,
predictions with a partner using the questions in part what, whic
Il of the handout as a guide.
B. Sts work on columns 1 and 2 of the KWL chart. In | yseful language:
order to check, teacher writes on the board these _ S
guestions Ss created. (Handout # 2, part ) | t?elle_ve the video is about.../
This picture represents.../| want
to know/ | would like to
know.../About this topic what |
know is...
Pre task # 3: Each st gets a piece of paper with the Key Language for task Identifying 15 min
definition of a word related to the video, project concepts

design, and intelligent systems. All sts get a handout
with words. They need to walk around the class and
read their definition to classmates so that they are
able to match the definitions with one of the words in
their handout. (Handout # 3)

innovation, interface, sensor,
smart system, waste,
applications, dims, behavior.

Useful language:
-The definition | have says...

- Can you please tell me what
definition you have?

-l want to know what the
meaning of is.

- Do you know if this match is
correct?
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https://www.youtube.com/watch?v=XSZX6vH7r7Q

- Can you please tell me what
your definition is?

Task: A. Ss listen to a segment of an expert
conference while taking notes about information they
learn from the video completing the “L” column of the
KWL chart. They also try to answer the questions
they wrote in the W column with the information from
the video. (Handout # 4 part 1)

Source:
https://www.youtube.com/watch?v=qdLWAHFaP|8

B. Students write three questions they would like to
ask the presenter using handout # 4 part 2. After this,
sts carry out a Q&A session with classmates, one
person pretending to be the presenter and other the
audience. They base the Q&A session on the video
and the information collected in the KWL chart while
using the questions they wrote and the useful
language provided in handout 4, part 3.

Planning: Ss assign roles in their teams and
organize the necessary information in order to carry
out the Q&A session. The session is voice recorded.

Report: Sts send the recording to another group.
Groups listen to their classmates’ recording and
identify similarities and differences between the two
sessions.

Key Language for task

Direct and indirect questions
form, meaning and use.

Expressions for indirect
questions.

Useful Language:

Expressions for indirect
questions:

| want to know...
| wonder...
| would like to ask...
| need to understand why...
Can you please tell me ...
Would you mind telling me...

Could you please let me
know...

Is it ok if I ask...
Do you know...
May | ask...
May | know...
Do you know if...?

Do you have any idea if...?

Listening for
details

Note-taking

s 3 0 -

35
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https://www.youtube.com/watch?v=qdLWAHFaPj8

To be completed next class

Post task

Language focus: Ss go back to the questions in the
PPT that they chose from pre-task 1 as well as to the

guestions created during the task.
What is different in these questions?
What is the difference between if and whether?

They work on parts I-Il from handout # 5. Grammar
structure for direct and indirect questions is then
analyzed; as well as the correct intonation for these
guestions.

Analysis: Ss listen to the recording of their Q&A
session to their own use of questions in order to
correct any mistakes. They also analyze the
guestions they created during all pre-tasks.

Practice: A. Ss work in handout # 6 containing a
grammar exercise for the construction of direct and
indirect questions. They are encouraged to use
whether and if for yes / no questions.

B. Sts create a short dialogue for another Q&A
session about any other project they are interested
in.

Key Language for task

Direct and indirect questions
form, meaning and use.

Expressions for indirect
questions.

Useful Language:

Expressions for indirect
questions:

| want to know...
I wonder...
I would like to ask...
I need to understand why...
Can you please tell me...

Would you mind telling me...

Could you please let me know...

Is it ok if | ask...
Do you know...
May | ask...
May | know...
Do you know if...?

Do you have any idea if...?

Identifying
patterns

20

Abbreviations to be used: T =teacher A =assistant Ss=students L = listening S = speaking R = reading W = writing Others:
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Handout 1 Nay

Part I: Instructions: Ask each other questions about project design and intelligent systems. Use the
prompts in the gear for inspiration.

-What is your opinion about...?
-Do you like...?
-Are you interested in...?
-Is __ interesting for you?
-Is important? Why or why not?
-What do you know about...?
-What are the (dis) advantagesof _ ?

-What is the impact of project design
/intelligent systems for a mechanical
engineer?

-What intelligent systems are you familiar
with?

USEFUL LANGUAGE

e | think... I
I ¢ In my opinion....
i e |find interesting because |
e | believe is important because

| e | am familiar with
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Part II: Instructions: Discuss the following questions with a partner. Scan the code, listen to the
guestion, and discuss it with a partner.

Where can you learn about project design and/or intelligent systems?

Are there conferences at your university to learn about mechanical engineering projects?
What mechanical engineering conferences do you know about?

Have you ever attended a mechanical engineering conference?

Which international engineering conferences do you know about?

Do you know about any experts in project design or intelligent systems in Costa Rica or in the world?
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Handout 2 \ﬁ

Part I: Instructions: Look at the pictures taken from a video you will watch. What do you think the
video will be about? Write 2-3 predictions.

My predictions:

Part II: Instructions: Orally share your predictions with a partner using the questions below. Do you
have any similar predictions?

Useful language to compare predictions

| I
| - What did you write? -What is the object in this picture? :
: - What is the video about? - What is he talking about? |
| - What is he doing? - Where is he? |

s — — — — — — — — — — — — — — — — — — — — — — — — — —I



Part IlI: Instructions: Individually, complete column K. Write what you think the video will be about and

389

what you know about the topic. Then in column W, write questions that you would like to ask the expert on the
topic or questions about what you want to know.

K - What | know

W- What | wonder

L - What | learned

Part IV: Instructions: Compare your chart with a partner and discuss similarities and differences in the

information. You can complement each other’s charts with any ideas obtained from the discussion.
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Handout 3 ﬁ/

Part 1: Instructions: Walk around the class and listen to your partners’ definitions for one of the words below.
Write the letter of the definition you think corresponds to each concept. Careful! There is an extra definition.

1. Innovation 6. Sensor
2. Waste 7. Dims

3. Interface 8. Smart System

4. Applications 9. Behavior

5. Prototype 10. Bright

Part 1: Instructions: Walk around the class and listen to your partners’ definitions for one of the words below.
Write the letter of the definition you think corresponds to each concept. Careful' There is an extra definition.

1. Innovation 6. Sensor
2. Waste 7. Dims

3. Interface 8. Smart System
4. Applications 9. Behavior

5. Prototype 10. Bright

Part 1: Instructions: Walk around the class and listen to your partners’ definitions for one of the words below.
Write the letter of the definition you think corresponds to each concept. Careful! There is an extra definition.

1. Innovation 6. Sensor
2. Waste 7. Dims

3. Interface 8. Smart System
4. Applications 9. Behavior

5. Prototype 10. Bright

Part 1: Instructions: Walk around the class and listen to your partners’ definitions for one of the words below.
Write the letter of the definition you think corresponds to each concept. Careful! There is an extra definition.

1. Innovation 6. Sensor
2. Waste 7. Dims

3. Interface 8. Smart System
4. Applications 9. Behavior

5. Prototype 10. Bright
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Definitions
Retrived from https://www.merriam-webster.com/
C D
B device that Incorporation of
. a device tha functions of sensing,
a nevC\idea a dr(e)VIrC:mor responds to a a_ctuation, and cor_1tro|
, p ( g physical stimulus in order to describe
method, or enabling a user and transmits a _and analyze a
device. to communicate e situation, and make
ith a computer resulting impulse | decisions based on
wi puter. the available data in
a predictive or
adaptive manner
- F G H
a program that mitting or the way in which
to use too much prog w o. y .
: performs a having a limited something
of something or : : . .
articular task or or insufficient functions or
use
) set of tasks ' operates
something badly amount of light p

K
a mathematical
| correspondence
. that assigns
an original model J
. . exactly one
on which radiating or
o . element of one
something is reflecting light
set to each
patterned

element of the
same or another
set

Answer key: 1A /2E/3B/4F/51/6C/7G /8D /9H/ 10J


https://www.merriam-webster.com/dictionary/emit
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Handout 4 m{

Part I. Instructions: Watch the video “A solution for building a generation of inventors” and complete column L.
Provide an answer to the questions you stated in column W and add additional information on what you
learned.

Full video: https://www.youtube.com/watch?v=qdLWAHFaP|8

Part Il. Instructions: Write down at least three guestions you would like to ask the speaker.

a. lwould like to know

b. I'wonder ,
c. Can you please tell me ?
d. Do you mind telling me ?
e. lwantto know

Part lll. Instructions Now pretend one of you is the presenter and the rest are the audience. Conduct a Q&A
session using the question prompts below.

Useful language

| want to know... Is it ok if | ask...?

| wonder... Do you know...
| would like to ask... May | ask...
| need to understand why... May | know

C I tell L7 :
an yot please fell me Do you know if/whether...?

Would you mind telling me... _
Do you have any idea

iffwhether...?


https://www.youtube.com/watch?v=qdLWAHFaPj8
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Handout 5 ﬁ/

Part I: Instructions. In the box below, write the expressions that precede the questions from handout 4.

Part II: Instructions. Read the two questions below and analyze them. Then provide answers to the
analysis questions below.

A. What are the differences between the two questions?

B. When (in what situations) can you use question 2?

C. What difference does it make if you use one question or the other?

D. Analyze the information in the box. Is it a sentence or a question? Why?




Handout 6

=
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Part I: Instructions. Work on the transformation of these direct questions into indirect questions. You

can use the expressions in previous handouts.

Direct question

Indirect question

1. Are you interested in intelligent systems?

2. What do you know about project design?

3. What is the impact on this project you?

4. Where can you install this intelligent system?

5. s this project relevant for your company?

6. Have you developed the parts yet?

7. Would you change anything in the project?

8. Will you publish the results of this project?

9. What can you modify about the system?

10. Can this be used in all kinds on machinery?

11. Why did you develop this specific system?

12. Do you have any plans to create a similar
tool?

Part II: Instructions. Create a short dialogue about project design using indirect questions. Record it

and send it to your teachers for feedback.



Date: October 28th, 2019.
Lesson plan # 11.

Teacher in charge: Laura Coto.
Assistant: Garyan Rojas.

Unit: 3. Exchanging Ideas

Unit Goal: By the end of the unit, students will be able to appropriately exchange ideas about project design with experts,
colleagues and superiors by actively listening, asking questions, and reporting information orally.

General Objective: Appropriately discuss technical processes with colleagues by sharing their point of view and exchanging

ideas in order to find the most suitable solution.

Specific objectives: By the end of the lesson, students will be able to:
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1. Actively show understanding of information given orally by asking and answering questions based on an expert’s conference.
(Last class’ follow up).
2. To accurately identify the correct use of direct and indirect questions by practicing in question and answer exercises. (Last class
follow up).
3. Correctly order the steps of project design by numbering them.
4. Accurately match steps of project design with their description by listening to the descriptions.
5. Actively discuss the flow of project design by prompting possible consequences of the different steps.
6. Accurately evaluate options given to solve a problem by analyzing two case studies.
7. Create a project design proposal by addressing a specific need given in a particular scenario.
8. Appropriately use the first conditional by formulating complete sentences in a grammar exercise.
FOLLOW UP FROM PREVIOUS CLASS UNIT 3 OBJECTIVE 1 (ALL PRE-TASKS WERE DONE LAST CLASS)
Time
Obj Procedures Language Strategies I\giﬁlrg
allotted
**At home students had to watch a video. (Source: L
https://www.youtube.com/watch?v=qdLWAHFaPj8) and Key Language for task S

complete Handout # 4 part 1, taking notes in the “L”

column of the KWL chart. They also had to write



https://www.youtube.com/watch?v=qdLWAHFaPj8

three questions they would like to ask the presenter Direct and indirect questions Listening for 15
using handout # 4 part 2. form, meaning and use. details
In class: sts carry out a Q&A session with Expressions for indirect
classmates, one person pretending to be the questions. N K
presenter and other the audience. They base the Useful L _ ote-taking
Q&A session on the video and the information seful Language:
collected in the KWL chart while using the questions | Expressions for indirect
they wrote and the useful language provided in questions:
handout 4 part 3.
| want to know...
Planning: Ss assign roles in their teams and
organize the necessary information in order to carry | wonder...
out the Q&A session. The session is voice recorded. | would like to ask...
Report: (Done digitally) Sts send the recording to | need to understand why...
another group. Sts listen to their classmates’ R
recording at home and identify similarities and Can you please tell me...?
differences between the two sessions. They send Would you mind telling me...
their feedback via email to classmates.
Could you please let me
know...?
Is it ok if | ask...?
Do you know...
May | ask...
May | know...
Do you know if...?
Do you have any idea if...?
Post task Key Language for task
Language focus: Ss go back to the questions in the Direct and indirect questions
PPT that they chose from pre-task 1 as well as to the form, meaning and use. .
Identifying

guestions created during the task.

patterns
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shape, flexibility, initiating,

What is different in these questions? Expressions for indirect 10
. , . uestions.
What is the difference between if and whether? a
Useful Language:
They work on parts I-Il from handout # 5. Grammar guag
structure for direct and indirect questions is then Expressions for indirect
analyzed; as well as the correct intonation for these guestions:
questions. | want to know ...
Analysis: At home Ss listen to the recording of their | wonder
Q&A session and pay attention to their own use of .
questions in order to correct any mistakes. They also I would like to ask...
analyze the questions they created during all pre- I need to understand why ...
tasks.
Can you please tell me...?
Practice: Ss work in handout # 6 containing a . .
. . . Would you mind telling me...
grammar exercise for the construction of direct and
indirect questions. They are encouraged to use Could you please let me know...?
whether and if for yes / no questions. Is it ok if | ask .2
Do you know...
May | ask...
May I know...
Do you know if...?
Do you have any idea if...?
UNIT 3 OBJECTIVE 2
. . Macro Time
Obj. Procedures Language Strategies Skill
s alloted
1 Warm-up: Sts work on handout # 1. Sts listen to a Key Language for task
brief conversation and discuss the questions about 5 lisi h Inferri L
the conversation in the handout. Umpet, coflision, approach, nternng
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Schema activation: planning, executing, monitoring, 15
- . closing. )
A. Sts listen to the name of the 5 stages of project g Ordering
design. They need to write them down in their Sequencers
handout # 1 Part 2.
B. Sts work on part 3 of the handout in order to put Useful |
the stages in order. seful flanguage
| disagree because...
| agree because...
Pre-task 1: Key Language for task Creating 10
. . . . . . . mental
A. Running dictation: Sts work in pairs and are Project design vocabulary and linkages
assigned roles. Student 1 stays in the room and stages 20
student 2 goes outside and looks for papers Useful |
containing descriptions of the steps for project sefullanguage
design. Student 2 tries to remember as much How do you spell that?
information as possible and comes back to the room _
to dictate the information for student 1 to write it Can you please say that again? I
i i . - . . Analyzin
down. Thgy .SWItCh roles every tlm_e they cqmplete This description goes with this yzing
one description. (Only three descriptions will be stage steps
completed. The other two will be provided to sts
because of time constraints)
Once they have all descriptions, they match them In my opinion...
with one of the stages. Answers are checked as a .
It is necessary to...
whole class.
An additional step is...
Pre-task 2: Key Language for task
Sts work in handout # 2 analyzing the steps in the First conditional Analyzing
diagram and discussing the questions in section 2. steps
Sequencers 15
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Sts are provided with a speaking aid with language to
express agreement and disagreement.

Project design stages and
vocabulary about steps

Useful language
This step corresponds to ...
First, you have to...

If we don’t do this, the project
will be...

The design will be affected if...

Reasoning
deductively

Pre-task 3:

Sts are given two case studies and possible options
to solve them. They discuss why the options are
suitable or not. Sts are encouraged to use their
speaking aid again to express agreement and
disagreement. Handout 3.

Key Language for task
First conditional
Sequencers

Phrases for agreeing and
disagreeing

Words related to technical
processes: conveyor, ball
bearings, bucket elevator, belt,
top/bottom shaft, discharge,
chute, centrifugal force.

Useful language

If we go for option # ___, the
problem will/might...

A feasible alternative is
(option) because...

Reasoning
deductively

Analyzing
steps

15

Task: Discuss different points of view on a case
studies about mechanical engineering processes and
create a project design proposal.

Key Language for task

First conditional

Negotiating
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Sts are presented with an issue related to window Sequencers Analyzing 25
cleaning which they need to think of a solution for. In Words related hnical steps
small groups sts will come up with a possible way to ords re. atedlto t__ebc nica
address the need presented. Handout 4. processes: cradle, jibs, story.
Planning: Useful language
Sts organize their ideas in notes including only key What if we...?
words. If we , we will...
Reporting: Sts make different expert groups and If we consider , then the ...
discuss with colleagues their proposal to solve the will. ..
problem. _ _

We came up with the idea

of (ing)...

Post-task (This part will be done next class)
Language focus: Sts go back to the analysis they Key Language for task
carried out in pre-task 2 and analyze the type of Fi ditional Analvzi 20
guestions and statements they used to discuss the Irst conditiona Str;z;:\);/zmg

stages of project design. Sts are asked to identify two
key words that are repeated there (if & will).

Analysis: Sts and T go over the form, meaning and
use of the first conditional. Then, the pronunciation of
the /i/ and /1/ is checked.

Practice:

A. Sts work on a consequence chain. They get a
situation (based on the steps of project
design) and have to create a chain of
conseqguences. For example: If the prototype
is incorrect...

B. Sts talk about the project they used during the
task and possible scenarios or variations. For
example: What will happen if the jib...?

if vs whether

Words related to technical

processes: cradle, jibs, story.

Useful language
How do you pronounce...?
What will happen if...?

Ifwe..., the ... will...
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Handout 1 ﬁ/

Part 1: Instructions: Listen to a conversation between two people. Answer the following questions with a
partner.

1. Where can the people possibly be?

What is the relationship between them?

What are they talking about?

What is the problem?

What are possible solutions?

Who can solve this problem?

How can mechanical engineering project design help with this?
What is the first step to follow?

ONoO WM

Part 2: Instructions: Listen to each of the steps of project design (5) and write them down in the lines below.

[] L]
[]

[] []

Part 3: Instructions: Put the previous steps in the correct order to follow in project design. Write numbers (1-5)
next to each line in part 2.
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Running dictation materials

é This stage is generated by the need and it :
i converts the need into a business case or a :
i case study. :

Initiating

In this stage, engineers develop a solution and prepare to
do the work considering the life of the product, the
customers, the extension of objectives, protection, and

3 other aspects. _

Planning

! In this stage few teams usually collaborate and :
| .
Executing engineers do the detailed design work and |
: fabrication. i
|

' In this stage problems may come up so engineers :
| .
i watch the project and make necessary changes. -
: :
: |

Closing + If everything is correct, approved and well-designed, ;

: the project will end in this stage. :
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Part 1: Instructions. Look at the process flow diagram below related to specific steps in one of the stages of
project design. Analyze it and comment your understanding with a partner. In which of the five stages
discussed before would you insert this process?

Abstract

Needs
v

-r Specifications
v

Conceptual Design
v

Design embodiment |
v 1

Detailed design -
v

_—————

Building / Analyzing/ Testing

I
I
|
v |
|
|
|

Customer Acceptance - v

Concrete

Part 2: Instructions. Discuss the following questions about the previous flow chart and about the stages of
project design. Use the arrows as a guide.

I * one on the steps if not done !
: * you fail to complete one of the steps
| * the specifications are wrong I
* the conceptual design is late '
* customers don’t accept the designs

I the design embodiment is rejected |
! *the testing gives wrong results

, *the detailed design is not well
: developed
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Handout 3 m{

Instructions: Read the following case studies and discuss with your partner what you consider the most
suitable solution is and put a v next to it. Go back to your speaking aid to express agreement or disagreement.

1 1. Two colleagues are analyzing the maintenance data of a conveyor and they realize that the machine I
. has stopped working quite frequently in the last 2 months. This has an impact on the maintenance .
. costs and also on the production time that is wasted when the machine is out of service. Which of the
options would you choose as the most suitable one to solve the problem?

I A. Redesign the entire conveyor system of the machine. [] I

B. Analyze how the ball bearings are working and decide if they are the appropriate ones. []

1 2. The Calciner Plant in Northern Ontario has had issues with a Bucket Elevator (BE). The Bucket '
. Elevator's main function is to deliver a product in the form of powder from one level up to the level 1
" above by buckets that are attached to a belt, which rotates around the top and bottom shafts, |
discharging powder from the buckets into the chute at the top of the BE. It has limited production rates
to 4 t/h. Increasing feed rate would rapidly increase driver motor power consumption and its .
subsequent trip on high current draw. How can this be solved? :

! A. Modify the shape of the buckets, the shape of the discharge chute and the way the product is

being loaded into the buckets. []

]
' B. Analyze the relationship between speed and centrifugal force. [] E .
|
|
. .

" C. Increase the speed of the buckets. []

Source: https://www.ennomotive.com/basic-engineering-principles/
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|. Read the following case and analyze the issue it presents. In small groups, discuss what you
think would be a good proposal to address the problem.

Instructions:

A The maintenance of tall buildings is a big part of the general cost,

— including window-cleaning. At present, they are equipped with a BMU
(Building Maintenance Unit) cradle system with two hanging jibs and a
suspended platform attached to it to clean the windows. On average,
with the cleaning techniques that involve workers, the windows of a 12-
story building can be cleaned in 2 weeks and, also on average, this task is

® carried out 4 times every year.

* * So, think of a proposal for a system that uses the currently-installed

hanging jibs so the window-cleaning can be done automatically or semi-automatically in buildings
taller than 20m.

Source: https://www.ennomotive.com/basic-engineering-principles/

Il. Organize your ideas on the space provided below. Use key words only.

7
-
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Speaking aid: Useful Expressions m{
Use the following expressions for the different speech acts. You can add any other of your
own.
Purposes Language

-In my opinion...

-The way | see it...

-If you want my honest opinion....
-According to

-As far as I'm concerned...

-If you ask me...

Stating an opinion

-What's your idea?

-What are your thoughts on all of this?

-Do you have anything to say/add about this?
-What do you think?

-Do you agree?

-Wouldn't you say?

Asking for an
opinion

-1 agree with you 100 percent.

-I couldn't agree with you more.

-That is true. / That is for sure.

Expressing -You are absolutely right. / Absolutely. / Exactly.
agreement -I'm afraid | agree with

-No doubt about it.

-(weak) | suppose so. / | guess so.

-You have a point there.

-1 don't think so.

-(strong) No way.

-I'm afraid | disagree.

-(strong) | totally disagree.
Expressing -1 beg to differ.

disagreement -(strong) I'd say the exact opposite.

-Not necessarily.

-That's not always true.

-That's not always the case.

-No, I'm not so sure about that.

-Can | add something here?

-Is it okay if I interrupt for a second?

-If I might add something...

Interrupting -l am sorry to interrupt, but...

- (after accidentally interrupting someone) Sorry, go ahead. OR Sorry,
you were saying...

- (after being interrupted) You didn't let me finish.
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Date: November 4™ 2019.
Teacher in charge: Garyan Rojas.
Assistant: Laura Coto. Lesson plan # 12.

Unit: 3 Exchanging Ideas

1. Unit Goal: By the end of the unit, students will be able to appropriately exchange ideas about project design with experts, colleagues and
superiors by actively listening, asking questions, and reporting information orally.

2. General Objective: Accurately explain a future project design to clients, superiors and colleagues by organizing the ideas, including details
and the necessary technical vocabulary.

Specific objectives: By the end of the lesson, students will be able to:
1. Appropriately use the first conditional by participating in a group collaboration activity.
Correctly order the stages of project design by completing their names.
Accurately identify the needs and specifications of a problem by analyzing case studies.
Accurately create a project design proposal by considering the needs and specifications of a particular case.
Correctly identify the implementation of effective presentation skills by watching a video.

Accurately examine their strengths and areas of improvement in oral presentations by patrticipating in a peer feedback activity.

N o g bk~ Db

Appropriately explain detailed information of a project design proposal by delivering an oral presentation to a pretend audie nce of colleagues
and superiors.

8. Accurately use simple future in active and passive voice by completing sentences in a grammar exercise.

Time
Obj. Procedures Language Strategies Mipllro
Skills | ajiotted
1 Warm-up: Key Language for task S 15 min
Sts work on the “conditional chain” activity in order to Project design vocabulary and L
review the grammar from last class. Sts are divided stages

Using linguistic

into two groups and are given a color ball to pass _ .
First conditional cues

around. They will have 10 seconds to add a
sentence to the chain so that at the end all ideas are




connected. Prompts will be related to specific steps
of project design.

Schema activation: Key Language for task R 10 min
Sts are asked if they remember the main five stages Project design vocabulary and w
of project design. They stand up and go to the board stages .
to complete the missing letter in each of the names Useful | Associating S
of the stages (initiating, planning, executing, sefullanguage concepts
monitoring & control, and closing). Then, as a whole It seems to me that this stage is... | Ordering
class, they will arrange the papers in the correct | totally agree. / | disagree.
order to complete the process and review the steps If ’'m not mistaken, the order is...
of the planning stage (needs, specifications,
conceptual design, design embodiment, etc.).
Pre-task 1: Key Language for task
In pairs, sts are told to go back to the three case Words related to technical Reasoning 15 min
studies used in the last session. They will fill out a processes: conveyor, ball bearings, | deductively R
form (handout # 1) in which they list the needs and bucket elevator, belt, top/bottom
(possible) specifications the client would ask for. shaft, discharge, chute, cradle, jibs, S
Then, sts stand up and make groups with story.
representatives of the previous pairs to share their L
idgas P P Words related to needs and
' w

specifications: maintenance, costs,
production time, out of service,
production rates, motor power
consumption.

Useful language
The main need in this case is...

One of the specifications will be...

408



Here, the client will expect the
product/problem to...

Pre-task 2: Key Language for task S 30
Sts go back to their original pairs and sit down. They Words related to technical Negotiating L
choose one of the cases and define what their processes. Analvzi W
project design proposal will be by taking into account Words related t q q halyzing
the needs and specifications listed before. Sts work oras rela i, O_ needs an steps
on the conceptual design and the design specifications.
embodiment (product architecture) in a piece of Simple future in active and passive
newsprint paper considering that they will be voice
presenting the information orally.
Useful language
Based on the need of _ (ing), we
will....
“X” will be needed to address the
issue of...
In order to... we will...
Pre-task 3: Key Language for task 10 min
Once the design is ready, students are told that they Presentation skills vocabulary. Analyzing R
have to prepare to present their ideas. . expressions
prep P Words related to technical P L
They will identify presentation skills by watching an processes. S

excerpt of a video and using handout 2 to mark the
strategies that were used by the speaker. Ideas are
shared as a whole class in his delivery.

Video:
https://www.youtube.com/watch?v=qdLWAHFaPj8
[Joachim Horn: A solution for building a generation
of inventors

]

Words related to needs and
specifications.

Useful language

The presenter seemed to be
careful with...

In the future, it will be good for the
presenter to...

409
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Pre-task 4 Key Language for task 15 min
In the same pairs, sts take 5 minutes to rehearse Words related to technical Functional
how they would go about their project design processes. planning
presentation on the case study they chose before. Words related q q
Each student will be given an adaptation of the rubric ords re ati, tq needs an
that will be used in their final course presentations specifications.
and the previous checklist to provide each other with Presentation skills vocabulary.
feedback before actually presenting in front of the
class (handout 3). Sts are provided with prompts Useful language
they can use as they give feedback to their peer. | think that for the oral presentation
you should...
It will be better if you...
Try to pay attention to...
| agree. Next time | will...
Next time | won't...
Task: Explaining detailed information about the Key Language for task 35 min
roject proposal to others in a meeting. .
project prop g Words related to technical
-Sts deliver the oral presentation they prepared for in processes. .
. o . Getting
the previous activities. T and peers will pretend to be Words related g q ,
their superiors and colleagues. ords re at?. tq needs an someones
specifications. attention.

Planning: sts analyze their previous peer
assessment as a way to reflect as a team before
presenting their project proposals to the class.

Reporting. After listening to all the presentations,
class is divided into two big groups and sts share
their general perceptions on how the presentations
were delivered by taking into account the tips
presented before.

Presentation skills vocabulary

Simple future in active and passive
voice

Useful language

One strength | was able to see
was...

Self-monitoring

Auditory
representation

410



Something we will need to improve
is...because...

Post-task:

Language focus: Sts go back to the language they
used when negotiating what the product would be
like and also to the language they used while
working on their performance reflection. T asks sts to
identify the verb tense that was mainly used.

Analysis: T goes over the form, meaning and use of
simple future in both active and passive voice. Then,
T shows a brief script of what was said in the video
and addresses the correct way to read it by marking
the thought groups.

Practice:

-Sts work on handout 4 where they have to complete
the blanks with simple future either in active or
passive voice. Answers are checked as a whole
class.

-Sts make new pairs and practice reading the
sentences in the previous exercise by appropriately
identifying the thought groups.

Key Language for task

Simple future in active and passive
voice

Useful language

| think we should use
passive/active voice because...

| agree/disagree because...

Using linguistic
cues

20 min

411
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Handout 1 \@(

Instructions: Go back to the case studies in your portfolio (lesson 11, handout # 3 & 4) and write down the
needs presented and the specifications a client would ask for. Use key words only.

8

Case study # 1: conveyor system H‘Lﬁ%
Needs: Specifications:
Case study # 2: bucket elevator T
Needs: Specifications: <

A d—
Case study # 3: window cleaning system li
Needs: Specifications: K ”




Handout 2

Oral Presentations Aid
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Instructions: Use the oral presentation aid and use it as a checklist as you watch the video. Which of

these recommendations does the speaker use? Put a (V) or an (x) in the space provided.

V= Present

x= Not present

The speaker...

Appears confident at all times and avoids apologizing.

Keeps a formal, upright posture.

Makes eye contact with the audience.

Pl N =

Uses gestures when necessary to add emphasis or to help
describe something.

Uses a tone of voice that is loud enough for the audience to hear
clearly.

Makes sure that the speed of the delivery is easy to follow and
makes changes in pace when necessary.

Appropriately adjusts the pitch of the voice when asking
guestions.

Tries to convey enthusiasm and energy through the voice.

Delivers a speech that is organized with a clear introduction, body,
and conclusion.

10.Uses visuals that are appealing and that are not overloaded with

text.

Source: Delivering an Effective Presentation, University of Leicester.
https://lwww?2.le.ac.uk/offices/ld/resources/presentations/delivering-presentation
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Handout 3

Peer Assessment
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Instructions: Use the rubrics below as you rehearse the presentation with your peer. Once ready, go
over the feedback together and reflect on it before presenting in front of the class.

Rubric 1

\= Present / x= Not present

The speaker... X
\/
1. Appears confident at all times and avoids apologizing.
2. Keeps a formal, upright posture.
3. Makes eye contact with the audience.
4. Uses gestures when necessary to add emphasis or to help describe

something.

o

Uses a tone of voice that is loud enough for the audience to hear clearly.

6. Makes sure that the speed of the delivery is easy to follow and makes
changes in pace when necessary.

7. Appropriately adjusts the pitch of the voice when asking questions.

8. Tries to convey enthusiasm and energy through the voice.

9. Delivers a speech that is organized with a clear introduction, body, and
conclusion.

10. Uses visuals that are appealing and that are not overloaded with text.

Rubric 2

Source: Delivering an Effective Presentation, University of Leicester. https:/iwww2.le.ac.uk/offices/Id/resources/presentations/delivering-presentation

Category 3 2

Score

Grammar: your peer includes variety of grammar structures
and makes a correct use of them.

Vocabulary: your peer uses vocabulary related to machine
parts, tools, and new technologies as well as sequencers and
linking words.

Content: descriptions are clear and detailed for the project.

Pronunciation & intonation: pronunciation is clear and allows
the listener to understand the message.

Fluency: speech is natural and the are almost no breakdowns
in communication.

3= meets expectations
2= approaches expectations
1=needs more work to approach expectations


https://www2.le.ac.uk/offices/ld/resources/presentations/delivering-presentation
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Handout 4 ﬁ
Instructions: Complete the blanks by using simple future. Decide if active or passive voice is
necessary.
1. Mechanical engineering (help) with robots like ASIMO by facilitating the
functioning of the limbs and other body parts.
2. Millions of dollars (invest) by Procter & Gamble for the execution of the
project.
3. Independent mechanical engineers (band) together to work on a project
through an Internet site.
4. The device (have) applications beyond engineering.
5. John (ask) to deliver his project proposal presentation next month.
6. This device (develop) in order to replace the traditional mouse and keyboard
with more natural, human-centric tools.
7. Model-based and self-learning controls (be) important for more robust and
optimal calibration as well as for accelerating the calibration process.
Answer Key
1. Mechanical engineering will help with robots like ASIMO by facilitating the functioning of the
limbs and other body parts.
2. Millions of dollars will be invested by Procter & Gamble for the execution of the project.
3. Independent mechanical engineers will band together to work on a project through an Internet
site.
4. The device will have applications beyond engineering.
5. John will be asked to deliver his project proposal presentation next month.
6. This device will be developed in order to replace the traditional mouse and keyboard with
more natural, human-centric tools.
7. Model-based and self-learning controls will be important for more robust and optimal

calibration as well as for accelerating the calibration process.
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Appendix GG. Glossary # 1 ﬁ
Word Definition
Nouns: objects, processes
Apparatus the_ e_quipment, such as tools and machines, which is used to do a particular job or
activity.
Axle a bar connecting two opposite wheels, as of an automobile
Convection the process by which the very small parts in a liquid or gas move and give out heat
Coupling an object used for joining two things together
Device an object or machine that has been invented for a particular purpose.
Excitation the act of making something vibrate
Fin a plate or other object which is attached to a surface in order to improve the flow of heat
Fuel a substance that is used to provide heat or power, usually by being burned
Handle a part of an object designed for holding, moving, or carrying the object easily
Idler a gear used between a driver and a follower to maintain the direction of rotation.
Motion the act or process of moving, or a particular movement.
Motor a device that changes electricity or fuel into movement and makes a machine work
Pipe a tube through which liquids or gases can flow
a short, solid piece of metal that moves up and down inside a cylinder in
Piston an engine to press the fuel into a small space and to send the power produced by it to
the wheels
Pump a machine or device that is used to force a liquid or gas to flow in a particular direction
Radiator a cooling device of tubes and fins, as in an automobile, through which
circulating coolant passes
Shaft a metal bar in an engine that causes a part to move when another part moves
Thermostat a device that switches a system or motor on or off according to the temperature
Valve aldevice attached to a pipe or a tube which controls the flow of air or liquid through the
pipe or tube.
Wire flexible metallic conductor, especially one made of copper, usually insulated, and used to

carry electric current in a circuit.
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To assemble

Verbs: actions

To augment

to come together in a single place or bring parts together in a single group

To burnish

to increase the size or value of something by adding something to it

To perform

to make or become shiny or smooth by friction; polish

to do an action or piece of work

What is the correct pronunciation of....? How do you pronounce....?
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Pneumatic

Adjectives (characteristics, descriptive words)

operated by air pressure, or containing air

What is the correct pronunciation of....? How do you pronounce
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https://dictionary.cambridge.org/us/
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Appendix HH. Glossary # 2
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VERBS (actions)

Word /phrase

Definition

bridge (a gap)

to make the difference between two things smaller

design to make or draw plans for something

drop to fall intentionally or unintentionally, or to let something fall

embed inserting and forcing things into other things

enable to make someone able to do something, or to make something possible:
ensure to make something certain to happen:

examine to look at a person or thing carefully and in detail in order to discover something
gather to collect or obtain things, esp. from different places

input to put information into a computer or other piece of electronic equipment
manufacture to produce goods in large numbers, esp. in a factory using machines
overcome to defeat or succeed in controlling or dealing with something

require to need something, or to make something necessary

seek to search for something or try to find or obtain something

shrink to become smaller or cause something to become smaller

slot to put something in a particular position

spark to cause the start of something

wear out to make someone extremely tired

yield to supply or produce something positive such as a profit

What is the correct pronunciation of....? How do you pronounce....?

o Accelerate .

Interconnect


https://dictionary.cambridge.org/us/dictionary/english/plan
https://dictionary.cambridge.org/us/dictionary/english/fall
https://dictionary.cambridge.org/us/dictionary/english/intend
https://dictionary.cambridge.org/us/dictionary/english/unintentionally
https://dictionary.cambridge.org/us/dictionary/english/let
https://dictionary.cambridge.org/us/dictionary/english/fall
https://dictionary.cambridge.org/us/topics/moving-objects/inserting-and-forcing-things-into-other-things/
https://dictionary.cambridge.org/us/dictionary/english/able
https://dictionary.cambridge.org/us/dictionary/english/possible
https://dictionary.cambridge.org/us/dictionary/english/certain
https://dictionary.cambridge.org/us/dictionary/english/happen
https://dictionary.cambridge.org/us/dictionary/english/look
https://dictionary.cambridge.org/us/dictionary/english/person
https://dictionary.cambridge.org/us/dictionary/english/carefully
https://dictionary.cambridge.org/us/dictionary/english/detail
https://dictionary.cambridge.org/us/dictionary/english/order
https://dictionary.cambridge.org/us/dictionary/english/discover
https://dictionary.cambridge.org/us/dictionary/english/collect
https://dictionary.cambridge.org/us/dictionary/english/obtain
https://dictionary.cambridge.org/us/dictionary/english/esp
https://dictionary.cambridge.org/us/dictionary/english/place
https://dictionary.cambridge.org/us/dictionary/english/information
https://dictionary.cambridge.org/us/dictionary/english/computer
https://dictionary.cambridge.org/us/dictionary/english/piece
https://dictionary.cambridge.org/us/dictionary/english/electronic
https://dictionary.cambridge.org/us/dictionary/english/equipment
https://dictionary.cambridge.org/us/dictionary/english/produce
https://dictionary.cambridge.org/us/dictionary/english/goods
https://dictionary.cambridge.org/us/dictionary/english/large
https://dictionary.cambridge.org/us/dictionary/english/number
https://dictionary.cambridge.org/us/dictionary/english/esp
https://dictionary.cambridge.org/us/dictionary/english/factory
https://dictionary.cambridge.org/us/dictionary/english/atm
https://dictionary.cambridge.org/us/dictionary/english/defeat
https://dictionary.cambridge.org/us/dictionary/english/succeed
https://dictionary.cambridge.org/us/dictionary/english/controlling
https://dictionary.cambridge.org/us/dictionary/english/dealing
https://dictionary.cambridge.org/us/dictionary/english/necessary
https://dictionary.cambridge.org/us/dictionary/english/search
https://dictionary.cambridge.org/us/dictionary/english/try
https://dictionary.cambridge.org/us/dictionary/english/find
https://dictionary.cambridge.org/us/dictionary/english/obtain
https://dictionary.cambridge.org/us/dictionary/english/become
https://dictionary.cambridge.org/us/dictionary/english/small
https://dictionary.cambridge.org/us/dictionary/english/cause
https://dictionary.cambridge.org/us/dictionary/english/become
https://dictionary.cambridge.org/us/dictionary/english/small
https://dictionary.cambridge.org/us/dictionary/english/particular
https://dictionary.cambridge.org/us/dictionary/english/position
https://dictionary.cambridge.org/us/dictionary/english/cause
https://dictionary.cambridge.org/us/dictionary/english/start
https://dictionary.cambridge.org/us/dictionary/english/extremely
https://dictionary.cambridge.org/us/dictionary/english/tired
https://dictionary.cambridge.org/us/dictionary/english/supply
https://dictionary.cambridge.org/us/dictionary/english/produce
https://dictionary.cambridge.org/us/dictionary/english/positive
https://dictionary.cambridge.org/us/dictionary/english/profit
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Nouns (objects, processes)

Word / Phrase

Definition

automation the use of machines that operate automatically

beam a line of light coming from the sun or a bright light

bitcoins a digital currency produced by a public network

breakthrough an important discovery or development that helps to solve a problem

catalytic a device on an engine that reduces the amount of poisonous gas that is released from
converter the exhaust

clearance effect

a small amount of high-pressure air is trapped in the clearance when the discharge
valve closes in the end of the compression cycle

clearance the space between the top of the piston and the cylinder head of an air compressor

crack a thin line or space in the surface of something, usually a sign of damage

diagnosis a judgment about what a particular problem is, made after examining it

feature a typical quality or an important characteristic of something

feedstock material that is used in an industrial process

flaw a fault, mistake, or weakness that causes something not to be perfect

gradient an increaS(_a or decrease ?n the magnitude of a p_roperty (e.g. temperature, pressure, or
concentration) observed in passing from one point or moment to another

hardware metal objects, materials, and equipment, such as tools

hinge a fold?ng devicg, ugually made of metal, that is attached to a door, gate, or lidon
one side, allowing it to open and close

hurdle a difficulty to be dealt with

inkjet print an electronic printer that blows ink onto paper using very small jets

insights understanding of a complicated problem or situation

iteration the process of doing something again and again, usually to improve it

layer a thin sheet of a substance on top of a surface



https://dictionary.cambridge.org/us/dictionary/english/atm
https://dictionary.cambridge.org/us/dictionary/english/operate
https://dictionary.cambridge.org/us/dictionary/english/automatically
https://dictionary.cambridge.org/us/dictionary/english/line
https://dictionary.cambridge.org/us/dictionary/english/light
https://dictionary.cambridge.org/us/dictionary/english/sun
https://dictionary.cambridge.org/us/dictionary/english/bright
https://dictionary.cambridge.org/us/dictionary/english/light
https://dictionary.cambridge.org/us/dictionary/english/digital
https://dictionary.cambridge.org/us/dictionary/english/currency
https://dictionary.cambridge.org/us/dictionary/english/produce
https://dictionary.cambridge.org/us/dictionary/english/public
https://dictionary.cambridge.org/us/dictionary/english/network
https://dictionary.cambridge.org/us/dictionary/english/important
https://dictionary.cambridge.org/us/dictionary/english/discovery
https://dictionary.cambridge.org/us/dictionary/english/development
https://dictionary.cambridge.org/us/dictionary/english/help
https://dictionary.cambridge.org/us/dictionary/english/solve
https://dictionary.cambridge.org/us/dictionary/english/problem
https://dictionary.cambridge.org/us/dictionary/english/device
https://dictionary.cambridge.org/us/dictionary/english/reduce
https://dictionary.cambridge.org/us/dictionary/english/amount
https://dictionary.cambridge.org/us/dictionary/english/poison
https://dictionary.cambridge.org/us/dictionary/english/gas
https://dictionary.cambridge.org/us/dictionary/english/release
https://dictionary.cambridge.org/us/dictionary/english/exhaust
https://dictionary.cambridge.org/us/dictionary/english/thin
https://dictionary.cambridge.org/us/dictionary/english/line
https://dictionary.cambridge.org/us/dictionary/english/space
https://dictionary.cambridge.org/us/dictionary/english/surface
https://dictionary.cambridge.org/us/dictionary/english/sign
https://dictionary.cambridge.org/us/dictionary/english/damage
https://dictionary.cambridge.org/us/dictionary/english/judgment
https://dictionary.cambridge.org/us/dictionary/english/particular
https://dictionary.cambridge.org/us/dictionary/english/problem
https://dictionary.cambridge.org/us/dictionary/english/examine
https://dictionary.cambridge.org/us/dictionary/english/typical
https://dictionary.cambridge.org/us/dictionary/english/quality
https://dictionary.cambridge.org/us/dictionary/english/important
https://dictionary.cambridge.org/us/dictionary/english/material
https://dictionary.cambridge.org/us/dictionary/english/industrial
https://dictionary.cambridge.org/us/dictionary/english/process
https://dictionary.cambridge.org/us/dictionary/english/fault
https://dictionary.cambridge.org/us/dictionary/english/mistake
https://dictionary.cambridge.org/us/dictionary/english/weakness
https://dictionary.cambridge.org/us/dictionary/english/cause
https://dictionary.cambridge.org/us/dictionary/english/perfect
https://dictionary.cambridge.org/us/dictionary/english/metal
https://dictionary.cambridge.org/us/dictionary/english/object
https://dictionary.cambridge.org/us/dictionary/english/material
https://dictionary.cambridge.org/us/dictionary/english/equipment
https://dictionary.cambridge.org/us/dictionary/english/tool
https://dictionary.cambridge.org/us/dictionary/english/folding
https://dictionary.cambridge.org/us/dictionary/english/device
https://dictionary.cambridge.org/us/dictionary/english/metal
https://dictionary.cambridge.org/us/dictionary/english/attached
https://dictionary.cambridge.org/us/dictionary/english/door
https://dictionary.cambridge.org/us/dictionary/english/gate
https://dictionary.cambridge.org/us/dictionary/english/lid
https://dictionary.cambridge.org/us/dictionary/english/side
https://dictionary.cambridge.org/us/dictionary/english/allow
https://dictionary.cambridge.org/us/dictionary/english/open
https://dictionary.cambridge.org/us/dictionary/english/close
https://dictionary.cambridge.org/us/dictionary/english/difficulty
https://dictionary.cambridge.org/us/dictionary/english/dealt
https://dictionary.cambridge.org/us/dictionary/english/electronic
https://dictionary.cambridge.org/us/dictionary/english/printer
https://dictionary.cambridge.org/us/dictionary/english/blow
https://dictionary.cambridge.org/us/dictionary/english/ink
https://dictionary.cambridge.org/us/dictionary/english/paper
https://dictionary.cambridge.org/us/dictionary/english/small
https://dictionary.cambridge.org/us/dictionary/english/jet
https://dictionary.cambridge.org/us/dictionary/english/understanding
https://dictionary.cambridge.org/us/dictionary/english/complicated
https://dictionary.cambridge.org/us/dictionary/english/problem
https://dictionary.cambridge.org/us/dictionary/english/situation
https://dictionary.cambridge.org/us/dictionary/english/process
https://dictionary.cambridge.org/us/dictionary/english/improve
https://dictionary.cambridge.org/us/dictionary/english/thin
https://dictionary.cambridge.org/us/dictionary/english/sheet
https://dictionary.cambridge.org/us/dictionary/english/substance
https://dictionary.cambridge.org/us/dictionary/english/top
https://dictionary.cambridge.org/us/dictionary/english/surface
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lens

a piece of glass or plastic having a curved surface that changes images (usually to
make them larger, smaller, or clearer)

maintenance

the work needed to keep something in good condition

management the control and organization of something

modularity the extent to which a software/Web application may be divided into smaller modules

nozzle a narrow piece attached to the end of a tube so that the liquid or air that comes out can
be directed in a particular way

path a line along which something moves

powder a loose, dry substance of extremely small pieces

revenue the income that a business or government receives regularly

signal an action, movement, or sound that gives information, a message, a warning, or

an order

transmission

the act of sending or giving something

wavelength

the distance between two waves of energy

width

the distance across something from one side to the other

What is the correct pronunciation of.....? / How do you pronounce.....?
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https://dictionary.cambridge.org/us/dictionary/english/piece
https://dictionary.cambridge.org/us/dictionary/english/glass
https://dictionary.cambridge.org/us/dictionary/english/plastic
https://dictionary.cambridge.org/us/dictionary/english/curve
https://dictionary.cambridge.org/us/dictionary/english/surface
https://dictionary.cambridge.org/us/dictionary/english/change
https://dictionary.cambridge.org/us/dictionary/english/image
https://dictionary.cambridge.org/us/dictionary/english/large
https://dictionary.cambridge.org/us/dictionary/english/small
https://dictionary.cambridge.org/us/dictionary/english/clearer
https://dictionary.cambridge.org/us/dictionary/english/work
https://dictionary.cambridge.org/us/dictionary/english/needed
https://dictionary.cambridge.org/us/dictionary/english/keep
https://dictionary.cambridge.org/us/dictionary/english/condition
https://dictionary.cambridge.org/us/dictionary/english/control
https://dictionary.cambridge.org/us/dictionary/english/organization
https://dictionary.cambridge.org/us/dictionary/english/narrow
https://dictionary.cambridge.org/us/dictionary/english/piece
https://dictionary.cambridge.org/us/dictionary/english/attached
https://dictionary.cambridge.org/us/dictionary/english/tube
https://dictionary.cambridge.org/us/dictionary/english/liquid
https://dictionary.cambridge.org/us/dictionary/english/air
https://dictionary.cambridge.org/us/dictionary/english/direct
https://dictionary.cambridge.org/us/dictionary/english/particular
https://dictionary.cambridge.org/us/dictionary/english/line
https://dictionary.cambridge.org/us/dictionary/english/move
https://dictionary.cambridge.org/us/dictionary/english/loose
https://dictionary.cambridge.org/us/dictionary/english/dry
https://dictionary.cambridge.org/us/dictionary/english/substance
https://dictionary.cambridge.org/us/dictionary/english/extremely
https://dictionary.cambridge.org/us/dictionary/english/small
https://dictionary.cambridge.org/us/dictionary/english/piece
https://dictionary.cambridge.org/us/dictionary/english/income
https://dictionary.cambridge.org/us/dictionary/english/business
https://dictionary.cambridge.org/us/dictionary/english/government
https://dictionary.cambridge.org/us/dictionary/english/receive
https://dictionary.cambridge.org/us/dictionary/english/regularly
https://dictionary.cambridge.org/us/dictionary/english/action
https://dictionary.cambridge.org/us/dictionary/english/movement
https://dictionary.cambridge.org/us/dictionary/english/sound
https://dictionary.cambridge.org/us/dictionary/english/information
https://dictionary.cambridge.org/us/dictionary/english/message
https://dictionary.cambridge.org/us/dictionary/english/warning
https://dictionary.cambridge.org/us/dictionary/english/order
https://dictionary.cambridge.org/us/dictionary/english/act
https://dictionary.cambridge.org/us/dictionary/english/send
https://dictionary.cambridge.org/us/dictionary/english/distance
https://dictionary.cambridge.org/us/dictionary/english/perm
https://dictionary.cambridge.org/us/dictionary/english/energy
https://dictionary.cambridge.org/us/dictionary/english/distance
https://dictionary.cambridge.org/us/dictionary/english/across
https://dictionary.cambridge.org/us/dictionary/english/side
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Adjectives (characteristics, descriptive words)
Word / Phrase Definition
fine very thin or in very small grains or drops
groundbreaking | original and important; showing a new way of doing or thinking about things
o having a lot of small parts or pieces arranged in a complicated way, and
intricate . . : .
therefore sometimes difficult to understand in detail
movable able to be moved
precise exact and accurate in form, time, detail, or description
reliable deserving trust; dependable
secure free from risk and danger
several more than two and fewer than many
smooth having a surface or substance that is perfectly regular and has no holes or lumps
wavy curving in shape
What is the correct pronunciation of.....? / How do you pronounce.....?
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Sources:

https://dictionary.cambridge.org/us/
https://www.collinsdictionary.com/
https://www.macmillandictionary.com/
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https://dictionary.cambridge.org/us/dictionary/english/thin
https://dictionary.cambridge.org/us/dictionary/english/small
https://dictionary.cambridge.org/us/dictionary/english/grain
https://dictionary.cambridge.org/us/dictionary/english/drop
https://dictionary.cambridge.org/us/dictionary/english/original
https://dictionary.cambridge.org/us/dictionary/english/important
https://dictionary.cambridge.org/us/dictionary/english/showing
https://dictionary.cambridge.org/us/dictionary/english/thinking
https://dictionary.cambridge.org/us/dictionary/english/small
https://dictionary.cambridge.org/us/dictionary/english/part
https://dictionary.cambridge.org/us/dictionary/english/piece
https://dictionary.cambridge.org/us/dictionary/english/arrange
https://dictionary.cambridge.org/us/dictionary/english/complicated
https://dictionary.cambridge.org/us/dictionary/english/therefore
https://dictionary.cambridge.org/us/dictionary/english/difficult
https://dictionary.cambridge.org/us/dictionary/english/understand
https://dictionary.cambridge.org/us/dictionary/english/detail
https://dictionary.cambridge.org/us/dictionary/english/able
https://dictionary.cambridge.org/us/dictionary/english/moved
https://dictionary.cambridge.org/us/dictionary/english/exact
https://dictionary.cambridge.org/us/dictionary/english/accurate
https://dictionary.cambridge.org/us/dictionary/english/form
https://dictionary.cambridge.org/us/dictionary/english/time
https://dictionary.cambridge.org/us/dictionary/english/detail
https://dictionary.cambridge.org/us/dictionary/english/description
https://dictionary.cambridge.org/us/dictionary/english/deserving
https://dictionary.cambridge.org/us/dictionary/english/trust
https://dictionary.cambridge.org/us/dictionary/english/dependable
https://dictionary.cambridge.org/us/dictionary/english/free
https://dictionary.cambridge.org/us/dictionary/english/risk
https://dictionary.cambridge.org/us/dictionary/english/surface
https://dictionary.cambridge.org/us/dictionary/english/substance
https://dictionary.cambridge.org/us/dictionary/english/perfectly
https://dictionary.cambridge.org/us/dictionary/english/regular
https://dictionary.cambridge.org/us/dictionary/english/hole
https://dictionary.cambridge.org/us/dictionary/english/lump
https://dictionary.cambridge.org/us/dictionary/english/curve
https://dictionary.cambridge.org/us/dictionary/english/shape
https://dictionary.cambridge.org/us/
https://www.collinsdictionary.com/
https://www.macmillandictionary.com/
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VERBS (actions)

Word /phrase

Definition

customize to make or change something according to the buyer's or user's needs
guote to state a price or amount that something will cost

supply to provide something that is needed or wanted

turn out to come, appear, or be present

Nouns (objects, processes)

Word / Phrase

Definition

adhesive glue (it can also be ad adjective: covered with glue, sticky)

expense an amount of money needed or used to do or buy something

hose a long, usually plastic or rubber pipe used to move water or other substances

hub the central or main part of something where there is most activity

label a piece of paper or other material that gives information about the object it is
attached to

needle a thin, solid, metal piece with a sharp point at one end

output signal

an amount of signal that a machine produces

overview a short description of something that provides general information but no details
guotation the price that a person says they will charge

range the level to which something is limited, or the area within which something operates
receipt a piece of paper which proves that money or goods have been received

screw metal fastener

sheath a close-fitting covering to protect something

subsidiary a company that is owned by a larger company

supplier a person, company, or country that provides goods of a particular kind



https://dictionary.cambridge.org/us/dictionary/english/change
https://dictionary.cambridge.org/us/dictionary/english/accord
https://dictionary.cambridge.org/us/dictionary/english/needs
https://dictionary.cambridge.org/us/dictionary/english/state
https://dictionary.cambridge.org/us/dictionary/english/price
https://dictionary.cambridge.org/us/dictionary/english/amount
https://dictionary.cambridge.org/us/dictionary/english/cost
https://dictionary.cambridge.org/us/dictionary/english/provide
https://dictionary.cambridge.org/us/dictionary/english/needed
https://dictionary.cambridge.org/us/dictionary/english/wanted
https://dictionary.cambridge.org/us/dictionary/english/appear
https://dictionary.cambridge.org/us/dictionary/english/present
https://dictionary.cambridge.org/us/dictionary/english/glue
https://dictionary.cambridge.org/us/dictionary/english/cover
https://dictionary.cambridge.org/us/dictionary/english/glue
https://dictionary.cambridge.org/us/dictionary/english/sticky
https://dictionary.cambridge.org/us/dictionary/english/amount
https://dictionary.cambridge.org/us/dictionary/english/money
https://dictionary.cambridge.org/us/dictionary/english/needed
https://dictionary.cambridge.org/us/dictionary/english/buy
https://dictionary.cambridge.org/us/dictionary/english/long
https://dictionary.cambridge.org/us/dictionary/english/plastic
https://dictionary.cambridge.org/us/dictionary/english/rubber
https://dictionary.cambridge.org/us/dictionary/english/pipe
https://dictionary.cambridge.org/us/dictionary/english/move
https://dictionary.cambridge.org/us/dictionary/english/water
https://dictionary.cambridge.org/us/dictionary/english/substance
https://dictionary.cambridge.org/us/dictionary/english/central
https://dictionary.cambridge.org/us/dictionary/english/main
https://dictionary.cambridge.org/us/dictionary/english/part
https://dictionary.cambridge.org/us/dictionary/english/activity
https://dictionary.cambridge.org/us/dictionary/english/piece
https://dictionary.cambridge.org/us/dictionary/english/paper
https://dictionary.cambridge.org/us/dictionary/english/material
https://dictionary.cambridge.org/us/dictionary/english/information
https://dictionary.cambridge.org/us/dictionary/english/object
https://dictionary.cambridge.org/us/dictionary/english/attached
https://dictionary.cambridge.org/us/dictionary/english/thin
https://dictionary.cambridge.org/us/dictionary/english/solid
https://dictionary.cambridge.org/us/dictionary/english/metal
https://dictionary.cambridge.org/us/dictionary/english/piece
https://dictionary.cambridge.org/us/dictionary/english/sharp
https://dictionary.cambridge.org/us/dictionary/english/point
https://dictionary.cambridge.org/us/dictionary/english/amount
https://dictionary.cambridge.org/us/dictionary/english/machine
https://dictionary.cambridge.org/us/dictionary/english/produce
https://dictionary.cambridge.org/us/dictionary/english/short
https://dictionary.cambridge.org/us/dictionary/english/description
https://dictionary.cambridge.org/us/dictionary/english/provide
https://dictionary.cambridge.org/us/dictionary/english/general
https://dictionary.cambridge.org/us/dictionary/english/information
https://dictionary.cambridge.org/us/dictionary/english/detail
https://dictionary.cambridge.org/us/dictionary/english/price
https://dictionary.cambridge.org/us/dictionary/english/person
https://dictionary.cambridge.org/us/dictionary/english/charge
https://dictionary.cambridge.org/us/dictionary/english/level
https://dictionary.cambridge.org/us/dictionary/english/limited
https://dictionary.cambridge.org/us/dictionary/english/area
https://dictionary.cambridge.org/us/dictionary/english/operate
https://dictionary.cambridge.org/us/dictionary/english/piece
https://dictionary.cambridge.org/us/dictionary/english/paper
https://dictionary.cambridge.org/us/dictionary/english/prove
https://dictionary.cambridge.org/us/dictionary/english/money
https://dictionary.cambridge.org/us/dictionary/english/goods
https://dictionary.cambridge.org/us/dictionary/english/received
https://dictionary.cambridge.org/us/dictionary/english/close-fitting
https://dictionary.cambridge.org/us/dictionary/english/covering
https://dictionary.cambridge.org/us/dictionary/english/protect
https://dictionary.cambridge.org/us/dictionary/english/company
https://dictionary.cambridge.org/us/dictionary/english/own
https://dictionary.cambridge.org/us/dictionary/english/large
https://dictionary.cambridge.org/us/dictionary/english/company
https://dictionary.cambridge.org/us/dictionary/english/person
https://dictionary.cambridge.org/us/dictionary/english/company
https://dictionary.cambridge.org/us/dictionary/english/country
https://dictionary.cambridge.org/us/dictionary/english/provide
https://dictionary.cambridge.org/us/dictionary/english/goods
https://dictionary.cambridge.org/us/dictionary/english/particular
https://dictionary.cambridge.org/us/dictionary/english/kind
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Adjectives (characteristics, descriptive words)

Word / Phrase

Definition

cost-effective

providing good value for the amount paid

custom made for a particular person to buy

(software)

leading first or most important

likely expected to happen; probable

risky involving the possibility of something bad happening
wide far from side to side

Sources:
https://dictionary.cambridge.org/us/
https://www.collinsdictionary.com/
https://www.macmillandictionary.com/


https://dictionary.cambridge.org/us/
https://www.collinsdictionary.com/
https://www.macmillandictionary.com/
https://dictionary.cambridge.org/us/dictionary/english/provide
https://dictionary.cambridge.org/us/dictionary/english/value
https://dictionary.cambridge.org/us/dictionary/english/amount
https://dictionary.cambridge.org/us/dictionary/english/paid
https://dictionary.cambridge.org/us/dictionary/english/particular
https://dictionary.cambridge.org/us/dictionary/english/person
https://dictionary.cambridge.org/us/dictionary/english/buy
https://dictionary.cambridge.org/us/dictionary/english/important
https://dictionary.cambridge.org/us/dictionary/english/expected
https://dictionary.cambridge.org/us/dictionary/english/happen
https://dictionary.cambridge.org/us/dictionary/english/probable
https://dictionary.cambridge.org/us/dictionary/english/involve
https://dictionary.cambridge.org/us/dictionary/english/possibility
https://dictionary.cambridge.org/us/dictionary/english/bad
https://dictionary.cambridge.org/us/dictionary/english/happening
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VERBS (actions)

Word /phrase

Definition

actuate to make a machine work

aim to point or direct a weapon or other object toward someone or something

fire to operate a machine or tool by discharging something from it

release to stop holding, to allow to move or fall

swivels to turn around a central point in order to face in another direction. To cause to turn

or rotate

synchronize

to (cause to) happen at the same time

reclaim

to treat waste materials in order to get useful materials

Adjectives (characteristics, descriptive words)

Word / Phrase

Definition

Serrated having a row of sharp points along the edge
Synchronous happening or done at the same time or speed:
Empty having nothing inside



https://dictionary.cambridge.org/us/dictionary/english/machine
https://dictionary.cambridge.org/us/dictionary/english/work
https://dictionary.cambridge.org/us/dictionary/english/point
https://dictionary.cambridge.org/us/dictionary/english/direct
https://dictionary.cambridge.org/us/dictionary/english/weapon
https://dictionary.cambridge.org/us/dictionary/english/object
https://dictionary.cambridge.org/us/dictionary/english-spanish/operate
https://dictionary.cambridge.org/us/dictionary/english-spanish/stop
https://dictionary.cambridge.org/us/dictionary/english-spanish/allow
https://dictionary.cambridge.org/us/dictionary/english-spanish/move
https://dictionary.cambridge.org/us/dictionary/english-spanish/fall
https://dictionary.cambridge.org/us/dictionary/english-spanish/turn
https://dictionary.cambridge.org/us/dictionary/english-spanish/central
https://dictionary.cambridge.org/us/dictionary/english-spanish/point
https://dictionary.cambridge.org/us/dictionary/english-spanish/order
https://dictionary.cambridge.org/us/dictionary/english-spanish/face
https://dictionary.cambridge.org/us/dictionary/english-spanish/direction
https://www.collinsdictionary.com/dictionary/english/rotate
https://dictionary.cambridge.org/us/dictionary/english-spanish/cause
https://dictionary.cambridge.org/us/dictionary/english-spanish/happen
https://dictionary.cambridge.org/us/dictionary/english-spanish/time
https://dictionary.cambridge.org/us/dictionary/english-spanish/treat
https://dictionary.cambridge.org/us/dictionary/english-spanish/waste
https://dictionary.cambridge.org/us/dictionary/english-spanish/material
https://dictionary.cambridge.org/us/dictionary/english-spanish/order
https://dictionary.cambridge.org/us/dictionary/english-spanish/useful
https://dictionary.cambridge.org/us/dictionary/english-spanish/material
https://dictionary.cambridge.org/us/dictionary/english/row
https://dictionary.cambridge.org/us/dictionary/english/sharp
https://dictionary.cambridge.org/us/dictionary/english/focus
https://dictionary.cambridge.org/us/dictionary/english/happening
https://dictionary.cambridge.org/us/dictionary/english/time
https://dictionary.cambridge.org/us/dictionary/english/speed
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Nouns (objects, processes)

Word / Phrase Definition

winding one or more turns of wire that forms a continuous coil through which an electric current
can pass, as used in transformers and generators.

roller a cylinder that turns around in a machine or device.

reel a round or cylindrical device on which a rope, wire, film, or
other long, thin strip or object is rolled

torsion twisting effect on something such as a piece of metal. The force that causes twisting

spring a spiral of wire that returns to its original shape after it is pressed or pulled.

indexing a system that measures the present value of something when compared to its
previous value or a fixed standard

turret a block holding several cutting tools, which may be rotated to present any of the tools
to the work. structure with tools projecting radially that can
be indexed round to select or to bring each tool to bear on the work

core the most important part of something

triggering a device that make something start

impurity substances that are present in small quantities in another substance and make
it dirty or of an unacceptable quality.

web The web of an I-beam or H-beam is the central section that joins the two flanges.

flange A part that sticks out from an object in order to keep the object in position, strengthen
it, or attach it to another object.

chuck a device that holds a workpiece in a lathe or a tool in a drill. It has two jaws that
move together to keep the workpiece or tool in a central position.

lathe a machine which is used for shaping wood or metal.

chain metal rings connected together in a line.

belt circular strip of rubber that is used to drive moving parts in a vehicle.

Sources:

https://dictionary.cambridge.org/us/
https://www.collinsdictionary.com/

https://www.macmillandictionary.com/


https://dictionary.cambridge.org/us/
https://www.collinsdictionary.com/
https://www.macmillandictionary.com/
https://dictionary.cambridge.org/us/dictionary/english/cylinder
https://dictionary.cambridge.org/us/dictionary/english/device
https://dictionary.cambridge.org/us/dictionary/english/rope
https://dictionary.cambridge.org/us/dictionary/english/wire
https://dictionary.cambridge.org/us/dictionary/english/film
https://dictionary.cambridge.org/us/dictionary/english/long
https://dictionary.cambridge.org/us/dictionary/english/thin
https://dictionary.cambridge.org/us/dictionary/english/strip
https://dictionary.cambridge.org/us/dictionary/english/object
https://dictionary.cambridge.org/us/dictionary/english/roll
https://www.collinsdictionary.com/dictionary/english/effect
https://www.collinsdictionary.com/dictionary/english/metal
https://dictionary.cambridge.org/us/dictionary/english/force
https://dictionary.cambridge.org/us/dictionary/english/cause
https://dictionary.cambridge.org/us/dictionary/english/twisting
https://www.collinsdictionary.com/dictionary/english/spiral
https://www.collinsdictionary.com/dictionary/english/press
https://www.collinsdictionary.com/dictionary/english/pull
https://dictionary.cambridge.org/us/dictionary/english/system
https://dictionary.cambridge.org/us/dictionary/english/measure
https://dictionary.cambridge.org/us/dictionary/english/present
https://dictionary.cambridge.org/us/dictionary/english/value
https://dictionary.cambridge.org/us/dictionary/english/compare
https://dictionary.cambridge.org/us/dictionary/english/its
https://dictionary.cambridge.org/us/dictionary/english/previous
https://dictionary.cambridge.org/us/dictionary/english/value
https://dictionary.cambridge.org/us/dictionary/english/fixed
https://dictionary.cambridge.org/us/dictionary/english/standard
https://www.collinsdictionary.com/dictionary/english/block
https://www.collinsdictionary.com/dictionary/english/holding
https://www.collinsdictionary.com/dictionary/english/cutting
https://www.collinsdictionary.com/dictionary/english/rotate
https://www.collinsdictionary.com/dictionary/english/present
https://www.collinsdictionary.com/dictionary/english/index
https://www.collinsdictionary.com/dictionary/english/round
https://www.collinsdictionary.com/dictionary/english/select
https://dictionary.cambridge.org/us/dictionary/english-spanish/important
https://dictionary.cambridge.org/us/dictionary/english-spanish/part
https://www.collinsdictionary.com/dictionary/english/present
https://www.collinsdictionary.com/dictionary/english/dirty
https://www.collinsdictionary.com/dictionary/english/unacceptable
https://www.collinsdictionary.com/dictionary/english/stick
https://www.collinsdictionary.com/dictionary/english/keep
https://www.collinsdictionary.com/dictionary/english/position
https://www.collinsdictionary.com/dictionary/english/together
https://www.collinsdictionary.com/dictionary/english/keep
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VERBS (actions)

Word /phrase

Definition

hypothesize

to suggest a possible explanation for something based on the information you
have, but without knowing whether the explanation is really true

mount to hang or put up on a stand, support
plot To mark certain points on a graph and then join the points up.
dislodge to force someone or something from a place or position

Adjectives (characteristics, descriptive words)

Word / Phrase

Definition

attainable

possible to achieve

austenite

(Derived word:

A solid solution of carbon in face-centered-cubic gamma iron,
usually existing above 723°C. The gamma phase of iron, stabilized at
low temperatures by the addition of such elements as nickel

austenitic)

dislodged Removed by force from a fixed position

flat smooth and level, with no lumps or curves

linearized made or represented as linear

rough uneven and not smooth.

thin An object that has a short distance between two opposite sides, edges,

or surfaces



https://www.macmillandictionary.com/dictionary/british/suggest
https://www.macmillandictionary.com/dictionary/british/possible_1
https://www.macmillandictionary.com/dictionary/british/explanation
https://www.macmillandictionary.com/dictionary/british/base_2
https://www.macmillandictionary.com/dictionary/british/information
https://www.macmillandictionary.com/dictionary/british/knowing
https://www.macmillandictionary.com/dictionary/british/explanation
https://www.macmillandictionary.com/dictionary/british/really
https://www.macmillandictionary.com/dictionary/british/true_1
https://dictionary.cambridge.org/us/dictionary/english-spanish/hang
https://dictionary.cambridge.org/us/dictionary/english-spanish/stand
https://dictionary.cambridge.org/us/dictionary/english-spanish/support
https://www.collinsdictionary.com/dictionary/english/join
https://dictionary.cambridge.org/es/diccionario/ingles/force
https://dictionary.cambridge.org/es/diccionario/ingles/place
https://dictionary.cambridge.org/es/diccionario/ingles/position
https://dictionary.cambridge.org/us/dictionary/english-spanish/possible
https://dictionary.cambridge.org/us/dictionary/english-spanish/achieve
https://www.collinsdictionary.com/dictionary/english/solid
https://www.collinsdictionary.com/dictionary/english/solution
https://www.collinsdictionary.com/dictionary/english/carbon
https://www.collinsdictionary.com/dictionary/english/gamma
https://www.collinsdictionary.com/dictionary/english/iron
https://www.collinsdictionary.com/dictionary/english/exist
https://www.collinsdictionary.com/dictionary/english/phase
https://www.collinsdictionary.com/dictionary/english/stabilize
https://www.collinsdictionary.com/dictionary/english/temperature
https://www.collinsdictionary.com/dictionary/english/addition
https://www.collinsdictionary.com/dictionary/english/nickel
https://dictionary.cambridge.org/us/dictionary/english-spanish/force
https://dictionary.cambridge.org/us/dictionary/english-spanish/fixed
https://dictionary.cambridge.org/us/dictionary/english-spanish/position
https://dictionary.cambridge.org/us/dictionary/english-spanish/smooth
https://dictionary.cambridge.org/us/dictionary/english-spanish/level
https://dictionary.cambridge.org/us/dictionary/english-spanish/lump
https://dictionary.cambridge.org/us/dictionary/english-spanish/curve
https://www.collinsdictionary.com/dictionary/english/represent
https://www.collinsdictionary.com/dictionary/english/linear
https://www.macmillandictionary.com/dictionary/british/short_1
https://www.macmillandictionary.com/dictionary/british/distance_1
https://www.macmillandictionary.com/dictionary/british/opposite_1
https://www.macmillandictionary.com/dictionary/british/edge_1
https://www.macmillandictionary.com/dictionary/british/surface_1
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Nouns (objects, processes)

Word / Phrase

Definition

assay a chemical test to establish what a substance contains
compliance the practice of obeying a law, rule, or request

deflection the amount by which something moves from its original position
depth the distance from the top of something to the bottom

ease to become less bad, or to make something become less bad
flux a condition of continuous change

ftom Fraunhofer thermal object model

hardenability

how easily a metal can be hardened when cooled rapidly from a high
temperature.

inlet a tube, valve, or other part through which a fluid enters a device or machine.
insulation suitable non-conductive material enclosing, surrounding, or supporting
a conductor. It is put on or around a container or pipe to stop heat from
being lost.
joint the place where two things are fastened or fixed together.
length amount that it measures from one end to the other along the longest side.
lift a movement in which something is moved to a higher position
mass flow the movement of fluids down a pressure or temperature gradient
outlet a point in a wiring system from which current can be taken to supply electrical
devices.
quenching the process of removing or reducing a physical property such as heat or light,
for example hardening steel by rapidly cooling it.
rate the number of times something happens, or the number of examples of
something within a particular period of time
rig a large structure that is used for removing oil or gas from the ground or
the bottom of the sea
rotameter a device which uses a moving float to measure how fast a fluid is flowing.
saw a tool with a sharp edge that you use to cut wood or other hard material
scale the size or level of something
shield Something that protects



https://www.macmillandictionary.com/dictionary/british/chemical_1
https://www.macmillandictionary.com/dictionary/british/test_1
https://www.macmillandictionary.com/dictionary/british/establish
https://www.macmillandictionary.com/dictionary/british/substance
https://www.macmillandictionary.com/dictionary/british/contain
https://www.macmillandictionary.com/dictionary/british/practice_1
https://www.macmillandictionary.com/dictionary/british/obey
https://www.macmillandictionary.com/dictionary/british/law
https://www.macmillandictionary.com/dictionary/british/rule_1
https://www.macmillandictionary.com/dictionary/british/request_1
https://www.macmillandictionary.com/dictionary/british/move_1
https://www.macmillandictionary.com/dictionary/british/original_1
https://www.macmillandictionary.com/dictionary/british/position_1
https://dictionary.cambridge.org/us/dictionary/english-spanish/distance
https://dictionary.cambridge.org/us/dictionary/english-spanish/top
https://dictionary.cambridge.org/us/dictionary/english-spanish/bottom
https://dictionary.cambridge.org/us/dictionary/english-spanish/become
https://dictionary.cambridge.org/us/dictionary/english-spanish/bad
https://dictionary.cambridge.org/us/dictionary/english-spanish/become
https://dictionary.cambridge.org/us/dictionary/english-spanish/bad
https://www.macmillandictionary.com/dictionary/british/condition_1
https://www.macmillandictionary.com/dictionary/british/continuous
https://www.macmillandictionary.com/dictionary/british/change_1
https://www.collinsdictionary.com/dictionary/english/easily
https://www.collinsdictionary.com/dictionary/english/harden
https://www.collinsdictionary.com/dictionary/english/cool
https://www.collinsdictionary.com/dictionary/english/tube
https://www.collinsdictionary.com/dictionary/english/suitable
https://www.collinsdictionary.com/dictionary/english/enclose
https://www.collinsdictionary.com/dictionary/english/surround
https://www.collinsdictionary.com/dictionary/english/conductor
https://www.collinsdictionary.com/dictionary/english/stop
https://www.collinsdictionary.com/dictionary/english/lose
https://www.collinsdictionary.com/dictionary/english/fix
https://www.macmillandictionary.com/dictionary/british/movement
https://dictionary.cambridge.org/us/dictionary/english-spanish/process
https://dictionary.cambridge.org/us/dictionary/english-spanish/physical
https://dictionary.cambridge.org/us/dictionary/english-spanish/property
https://dictionary.cambridge.org/us/dictionary/english-spanish/heat
https://dictionary.cambridge.org/us/dictionary/english-spanish/light
https://dictionary.cambridge.org/us/dictionary/english-spanish/example
https://dictionary.cambridge.org/us/dictionary/english-spanish/steel
https://dictionary.cambridge.org/us/dictionary/english-spanish/rapid
https://www.macmillandictionary.com/dictionary/british/number_1
https://www.macmillandictionary.com/dictionary/british/happen
https://www.macmillandictionary.com/dictionary/british/number_1
https://www.macmillandictionary.com/dictionary/british/example
https://www.macmillandictionary.com/dictionary/british/particular_1
https://www.macmillandictionary.com/dictionary/british/period_1
https://dictionary.cambridge.org/us/dictionary/english-spanish/large
https://dictionary.cambridge.org/us/dictionary/english-spanish/structure
https://dictionary.cambridge.org/us/dictionary/english-spanish/remove
https://dictionary.cambridge.org/us/dictionary/english-spanish/oil
https://dictionary.cambridge.org/us/dictionary/english-spanish/gas
https://dictionary.cambridge.org/us/dictionary/english-spanish/ground
https://dictionary.cambridge.org/us/dictionary/english-spanish/bottom
https://dictionary.cambridge.org/us/dictionary/english-spanish/sea
https://www.collinsdictionary.com/dictionary/english/fast
https://dictionary.cambridge.org/us/dictionary/english-spanish/tool
https://dictionary.cambridge.org/us/dictionary/english-spanish/sharp
https://dictionary.cambridge.org/us/dictionary/english-spanish/edge
https://dictionary.cambridge.org/us/dictionary/english-spanish/cut
https://dictionary.cambridge.org/us/dictionary/english-spanish/wood
https://dictionary.cambridge.org/us/dictionary/english-spanish/material
https://dictionary.cambridge.org/us/dictionary/english-spanish/size
https://dictionary.cambridge.org/us/dictionary/english-spanish/level
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slides Is a piece of glass on which you put something that
you want to examine through a microscope.

thermal lag the delay of heat transmitted through a wall. A measurement of the ability of
walling material to slowly absorb and release heat energy.

thermocouples | a device made from two metal wires, which is used to measure temperature.

toughness the ability of a metal to withstand repeated twisting and bending, measured by
the energy in kilojoules needed to break it

trade off a situation where you exchange all or part of one thing for another.

wavelength the distance between a part of a wave of energy such as light or sound and
the next similar part.

wax any of various viscous or solid materials of natural origin:

welding the process of joining two plastic or metal parts by melting them

Sources:
https://dictionary.cambridge.org/us/
https://www.collinsdictionary.com/
https://www.macmillandictionary.com/


https://dictionary.cambridge.org/us/
https://www.collinsdictionary.com/
https://www.macmillandictionary.com/
https://www.collinsdictionary.com/dictionary/english/want
https://www.collinsdictionary.com/dictionary/english/examine
https://www.collinsdictionary.com/dictionary/english/microscope
https://www.collinsdictionary.com/dictionary/english/withstand
https://www.collinsdictionary.com/dictionary/english/repeat
https://www.collinsdictionary.com/dictionary/english/twist
https://www.collinsdictionary.com/dictionary/english/bend
https://www.collinsdictionary.com/dictionary/english/kilojoule
https://www.collinsdictionary.com/dictionary/english/need
https://www.collinsdictionary.com/dictionary/english/situation
https://www.collinsdictionary.com/dictionary/english/energy
https://www.collinsdictionary.com/dictionary/english/light
https://www.collinsdictionary.com/dictionary/english/sound
https://www.collinsdictionary.com/dictionary/english/next
https://www.collinsdictionary.com/dictionary/english/similar
https://www.collinsdictionary.com/dictionary/english/viscous
https://www.collinsdictionary.com/dictionary/english/solid
https://www.collinsdictionary.com/dictionary/english/origin
https://www.collinsdictionary.com/dictionary/english/join
https://www.collinsdictionary.com/dictionary/english/melt
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VERBS (actions)

Word /phrase

Definition

waste to use too much of something or use something badly

dim to become less bright, or to make something become less bright

wonder to want to know something or to try to understand the reason for something

deliver to carry to and leave at the proper place or places; distribute

discharge the release of the electric charge stored in a capacitor through an external circuit. to

release or remove

Adjectives (characteristics, descriptive words)

Word / Phrase

Definition

bright radiating or reflecting light

hanging attached to something overhead and not supported from below; suspended;
suspended hanging by a support from above so as to allow free movement

attached joined or fixed to something

suitable appropriate; proper; fit

subsequent happening after something else

centrifugal moving away from the point around which it is turning



https://dictionary.cambridge.org/es/diccionario/ingles-espanol/badly
https://dictionary.cambridge.org/es/diccionario/ingles-espanol/become
https://dictionary.cambridge.org/es/diccionario/ingles-espanol/bright
https://dictionary.cambridge.org/es/diccionario/ingles-espanol/become
https://dictionary.cambridge.org/es/diccionario/ingles-espanol/bright
https://dictionary.cambridge.org/es/diccionario/ingles-espanol/want
https://dictionary.cambridge.org/es/diccionario/ingles-espanol/know
https://dictionary.cambridge.org/es/diccionario/ingles-espanol/try
https://dictionary.cambridge.org/es/diccionario/ingles-espanol/understand
https://dictionary.cambridge.org/es/diccionario/ingles-espanol/reason
https://www.collinsdictionary.com/dictionary/english/proper
https://www.collinsdictionary.com/dictionary/english/external
https://www.collinsdictionary.com/dictionary/english/circuit
https://www.collinsdictionary.com/dictionary/english/overhead
https://www.collinsdictionary.com/dictionary/english/allow
https://www.macmillandictionary.com/dictionary/british/join_1
https://www.macmillandictionary.com/dictionary/british/fixed
https://www.collinsdictionary.com/dictionary/english/appropriate
https://www.collinsdictionary.com/dictionary/english/proper
https://www.collinsdictionary.com/dictionary/english/fit
https://dictionary.cambridge.org/es/diccionario/ingles-espanol/happening
https://dictionary.cambridge.org/es/diccionario/ingles-espanol/else
https://dictionary.cambridge.org/es/diccionario/ingles-espanol/moving
https://dictionary.cambridge.org/es/diccionario/ingles-espanol/point
https://dictionary.cambridge.org/es/diccionario/ingles-espanol/turning
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Nouns (objects, processes)

Word / Phrase

Definition

innovation a new idea, method, or device.

interface a device or program enabling a user to communicate with a computer
applications a program that performs a particular task or set of tasks

behavior the way in which something functions or operates

smart system

the incorporation of functions of sensing, actuation, and control in order to analyze a
situation and make decisions based on the available data in a predictive or adaptive
manner

cradle system

a frame which supports or protects something. a piece of equipment for standing on
while moving up and down the outside of a tall building,
for example in order to clean windows

jibs the projecting arm of a crane

average the numerical result obtained by dividing the sum of two or more quantities by the
number of quantities

conveyor a mechanical contrivance, as a continuous chain or belt

ball bearings

a bearing containing hard steel balls.

bearing a bearing is a device that supports moving parts and allows them to move more
smoothly by reducing friction.

buckets round metal or plastic container with a handle attached to its sides.

belt a circular strip of rubber that is used to drive moving parts

shaft a revolving rod that transmits motion or power.

rod a long circular bar of raw material.

chute an inclined or vertical passage down which something may be slid or dropped

prototype the first or original model from which others are copied.

Sources:
https://dictionary.cambridge.org/us/
https://www.collinsdictionary.com/

https://www.macmillandictionary.com/


https://www.collinsdictionary.com/dictionary/english/protect
https://www.macmillandictionary.com/dictionary/british/piece_1
https://www.macmillandictionary.com/dictionary/british/equipment
https://www.macmillandictionary.com/dictionary/british/standing_1
https://www.macmillandictionary.com/dictionary/british/moving
https://www.macmillandictionary.com/dictionary/british/outside
https://www.macmillandictionary.com/dictionary/british/tall
https://www.macmillandictionary.com/dictionary/british/building
https://www.macmillandictionary.com/dictionary/british/example
https://www.macmillandictionary.com/dictionary/british/order_1
https://www.macmillandictionary.com/dictionary/british/clean_1
https://www.macmillandictionary.com/dictionary/british/window
https://www.collinsdictionary.com/dictionary/english/sum_1
https://www.collinsdictionary.com/dictionary/english/mechanical
https://www.collinsdictionary.com/dictionary/english/contrivance
https://www.collinsdictionary.com/dictionary/english/continuous
https://www.collinsdictionary.com/dictionary/english/chain
https://www.collinsdictionary.com/dictionary/english/belt
https://www.collinsdictionary.com/dictionary/english/allow
https://www.collinsdictionary.com/dictionary/english/reduce
https://www.collinsdictionary.com/dictionary/english/friction
https://www.collinsdictionary.com/dictionary/english/round
https://www.collinsdictionary.com/dictionary/english/plastic_1
https://www.collinsdictionary.com/dictionary/english/handle
https://www.collinsdictionary.com/dictionary/english/attach
https://www.collinsdictionary.com/dictionary/english/circular
https://www.collinsdictionary.com/dictionary/english/raw
https://dictionary.cambridge.org/es/diccionario/ingles-espanol/original
https://dictionary.cambridge.org/es/diccionario/ingles-espanol/model

