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Greetings and welcome to M1 U7 part two of NATE - NBA Accreditation and Teaching and
Learning in Engineering. This is this unit is related to the program outcomes PO10 to PO12.
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Recap

¢ Understood the nature and importance of program outcomes PO$, PO7,
PO8,and PO9 to a graduating engineer.

Now, in the earlier unit we understood the nature and importance of program outcomes of

POG6, 7, 8 and 9, to a graduating engineer.
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MIU7-2: Outcomes

¢ Understand the nature and importance of program outcomes PO|0,
POI1,and POI2 to a graduating engineer.



And in this we will try to understand the nature and importance of program outcomes PO 10,

11 and 12 to a graduating engineer.
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PO10: Communication

Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to
comprehend and write effective reports and design documentation, make
effective presentations, and give and receive clear instructions.

o An engineer needs to communicate effectively with his own community

o An engineer is also required to communicate with lay
educated persons including customers of one’s own
organization and society at large.

o All engineers work in groups. This requires all
members to document and present their day-to-day
work in commonly agreed formats.

Now, PO10 is communication. Communicate effectively on complex engineering activities
with the engineering community and with society at large, such as being able to comprehend
and write effective reports and design documentation, make effective presentations, give and
receive clear instructions. It is a tall order, there are several elements to this. Look at the
elements. First of all the engineers should be able to effectively communicate on complex

engineering activities with the engineering community.

That means with your peers, if you are a member of a team, then you should be able to
communicate with them. When you are communicating with your peers, you use all kinds of
accepted terminology which will not make any sense to the outside world. So, one is you
should be able to effectively communicate with peers and the other one with society at large.
The society at large does not necessarily understand your acronyms you are language, the

way use a particular word and so on.

And yet, you should be able to communicate with society at large will, will come to the
details. And what this communications involves? You should be able to comprehend and
write effective reports, so you should be able to read a report to understand what is presented
to you. And also you should be able to write effective reports and not only write reports, but

effective design documentation.



And you should be able to make effective presentations and while this is seems to be not so
serious, but which is very important, namely, you should be able to give clear instructions to
others and also should be capable of receiving clear instructions. So, as you can see, there are
several elements to this particular PO. As we said an engineer needs to communicate
effectively with his own community and is also required to communicate with lay educated

persons including customers of one's own organization and society at large.

And another thing to remember all engineers work in groups, so this requires members to
document and present their day to day work in a commonly agreed formats. That is one issue
people have to accept, because each one of us might be use might have got used to certain
using certain tools, certain ways of doing things. But once you work in a group, whatever the
group leader, whatever the organization specifies, you have to document and present your
day to day work in that format only.
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PO10: Communication (2)

o Asall formal professional engineering activities are conducted in English,
many colleges have one course each in English and Professional
Communication

o Several writing exercises should be embedded into some couga guwith
evaluation rubrics having elements related to correctness apfa
writing skills.

o Technical writing should be given adequate weightage

in evaluating project reports.
1
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And, as we conduct all our formal professional engineering activities in English, so many
colleges as of today have already included one course, each in English and professional
communication. After all, English is not our native language but somehow as a nation, we
have decided to conduct our professional activities in English. So one request to acquire
enough proficiency in that. And the, the importance of this does not seem to be exactly
understood or are realized are accepted by both the teachers and the students as of now, in my

view.



So, one should organize several writing exercises. In some of the at least in some courses,
with evaluation rubrics having elements related to the correctness and writing skills, there
should be some marks associated, associated with writing correctly. If there are no marks for
that, obviously nobody will pay attention to that and technical writing should be given
adequate weightage in evaluating project reports, even there, | feel that people do not give

enough wieghtage to the technical writing part of a report.
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PO10 Activities

o Write technical documents (reports) that get evaluated as per declared
rubrics.

o Make short presentations to peers and lay persons that get evaluated as
per declared rubrics.

o Give feedback on a presented activity.

o Document the feedback given on a presented activity.
¢ Encourage and support group members in meeting the goals

So, what are the activities that can promote communication? Right technical documents that
get evaluated as per declared rubrics. Make short presentations to peers and lay persons that
get evaluated as per declared rubrics. Give feedback on a presented activity even giving
feedback can be practiced by the students. Document the feedback given on presented
activity. Encourage and support group members in meeting the goals. These are all the some
activities one can add to this list, which can promote the communication ability of the

student.
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POI |: Project Management and Finance

Demonstrate knowledge and understanding of the engineering and
management principles and apply these to one’s own work, as a member
and leader in a team, to manage projects and in multidisciplinary
environments.

o Most of the engineering activities are conducted in project mode
o The project can be multidisciplinary in nature.
o Projects have limited financial sources and specified timelines.

Now, coming to PO11l which is related to project management and finance, it says
demonstrate knowledge and understanding of the engineering and management principles and
apply these to one's own work as a member and leader in a team to manage projects and in
multidisciplinary environments. This is also fairly large issues or elements involved in this.
First thing that an engineer should realize that all engineering activities are conducted in

project mode, maybe 95 percent of engineering activities are conducted in project mode.

So, first thing that you have to understand, an engineer has to understand what is a project?
And projects have essentially projects have limited financial sources and a specified
timelines. These are the two most important characteristics of a project. The number of
people participating in the project may differ anywhere from a few single digit numbers to
thousands of people working together. That will be the nature of project and it also can be

multidisciplinary in nature.
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PO I: Project Management and Finance (2)

o This can be addressed through a course on Engineering Management
and/lor Project Management.

¢ |t can also be addressed through well orchestrated mini and main projects.
The rubrics of evaluation should reflect the student’s understanding of
project management, and estimation of cost.

So, how can this can, how can this be addressed? There are enough number of courses
designed on engineering management or project management. One of those courses can be
adopted can be part of the curriculum and if it is done as a course, then many of the formal
aspects of this PO11 are directly addressed in that course. It can also be addressed through

well orchestrated mini and main projects.

But the rubrics of evaluation should reflect the student's understanding of the project
management and estimation of cost. Because we, we have a tendency to neglect all this and if
technically, if the project that is done is successfully demonstrated, it is considered all the
work is done, but the rubric should reflect whatever percentage weightage you want to give to

the issues of project management and cost estimation.
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POI 1 Activities

-

Offer a course on Engineering Management and/or Project Management,

Do well orchestrated mini and major projects.

Determine the time and financial resources required to implement a
project.

Analyze the performance of an organization from its balance sheet.

And what are the activities? As we already said, offer a course on engineering management
and or Project Management. Do well orchestrated mini and major projects. Determine the
time and financial resources required to implement a project. Analyze the performance of an
organization. For example, from its balance sheet that much should be taught to the students

by because the finance, finance part of organization is very necessary to understand.
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PO2: Life-Long Learning

Recognize the need for and have the preparation and ability to engage in

independent and life-long learning (LLL) in the broadest context of

technological change.

o LLLis a concept of learning that enables us to deal with continuous change
in the life and practice of an engineer

o Life-long learning skill is the ability to “continue one’s own self education
beyond the end of formal schooling”

o The technological changes in the last hundred years should convince us all
to recognize that learning is a continuous, and life-long pursuit.

o Itis not possible to progress in one's career only with the knowledge and
skill set acquired at the time of graduation.

Now, PO12, the last one is related to lifelong learning. The statement is recognize the need
for and have preparation and the ability to engage in independent and lifelong learning in the

broadest context of technological change. This does not require any, any special effort to



convince anyone we know that technology is changing very fast. What was things change
almost in a few years time? Whatever that you have understood, whatever you have learned,
may become either outdated or but can become even the knowledge can become irrelevant in

a short period of time.

What we say shelf-life of most of the knowledge is very limited and it differs from of course,
one discipline to the other. And to that extent, one needs to keep on learning and keep on
learning constantly otherwise you be a person can become irrelevant that is what is happening
today a in even in Indian market. For example, today the dominant one everybody everyone
is seems to at least from the advertisement they need to learn both about artificial intelligence

and data management.

So, the ability that we need to give to a student while is in an engineering program is to not
just stick to what is given in the classroom by the teacher and limit himself to that. He should
be able to learn things by himself and some kind of experience that need to be given to him to

learn by himself.
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PO12: Life-Long Learning (2)

o |f students are to be motivated and equipped to continue learning
themselves, their formal education must go beyond presentation of
predetermined content.

o Activities that promote life-long learning
0 helping students to understand their own learning processes
o facilitating students to take responsibility for their own learning

0 creating an atmosphere that promotes
confidence in students’ ability to succeed.

0 helping students see learning by themselves as
personally relevant to their interests and goals.

For example, activities that promote lifelong learning, helping students to understand their
own learning processes. This comes in what we call later as metacognitive knowledge. So the
student should be made aware of how he is learning and the teacher should be able to
facilitate that particular process that is facilitate him, say not to constrain himself to what is
being what is taught in the classroom or what is given in the notes. And facilitating students

to take responsibility for their own learning.



This is also comes under what we call metacognitive knowledge. Creating an atmosphere that
promotes confidence in students’ ability to succeed because when something is little
unknown, you feel a little afraid of that one should venture out and take the risk and succeed.
So, that kind of experiences need to be created and helping students see learning by
themselves as personally relevant to their interests and goals. That is, if | have the ability to

learn by myself | acquire that required confidence to pursue the goals or interests that | have.
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PO2: Life-Long Learning (3)

o Activities that promote self learning can be incorporated in several core
courses. Rubrics need to be developed to measure the attainment of this
outcome.

o Projects of all kinds generally promote self learning, but appropriatas
rubrics are necessary for measurement.
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And activities that promote self learning can be incorporated in several core courses. There is
you can give an assignment in such a way, it is not part of the exactly curriculum, but the
student has to explore things on his own and then either make a report or make a presentation,
whatever it is, and the rubrics need to be developed to measure the attainment of this
outcome. Projects of all kinds generally promote self learning but appropriate rubrics are

necessary for measurement.
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POI12 Activities

o Determine the knowledge, skills and attitudes needed at the beginning of a
project (writing a report and/or developing a product/process)

+ Develop strategies to acquire the required knowledge and skills.
o Acquire the required knowledge and skills outside classroom.

o Participate in professional development, professional society activities, and
co curricular and extra curricular activities

And what are the activities for PO12? Determine the knowledge, skills and attitudes needed
at the beginning of a project, there is writing a report under developing a product or process.
Develop strategies to acquire the required knowledge and skills. Acquire the required
knowledge and skills outside classroom. Participate in professional development,
professional society and also in co-curricular and extracurricular activities. So, all these
activities can promote lifelong learning. And this is also considered one of the very important
characteristics of an engineer and you can only pursue your carrier if you have the habit of

learning by yourself.
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Exercise

¢+ Give one sample activity each that addresses PO10,POI1,and POI2 from
the courses you taught and learnt.

We Thank you for sharing the results of the exercise at
nate.iiscta@gmail.com

N Rac and K. Rajanikanth



And as an exercise, we request you to give one sample activity each that addresses PO10,
PO11 and PO12 from the courses you taught and learned, does not matter how peripheral it
looks or how unimportant it looks, but just give one sample activity. Will thank you for

sharing the results of the exercise at this particular mail, email
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MIU8

¢ Understand how to write Program Specific Outcomes

NJ.Rao and K. Rajanikanth

And in the next unit will understand how to write programs specific outcomes. Okay, thank

you very much for your attention.



