T\
4) \“\‘\"‘.‘ &

CHAPTER3

Understanding the
Teaching/Learning Process

Education is not preparation for life; education is life itself.

— John Dewey

INTRODUCTION

In Chapter 1 we identitied “approa

engineering studies. We
cuccessful student 1s on€ who works

chapters, we will focus on what it means to work “smart.”

rovides an overview of the teaching/learning process.
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component
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knowledge — insights that w1
also describe the characteristics of “eX

your learning skills by observing your

observations.

reinforcement process.

every opportunity.
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indication of approaches and strategie

We conclude the chapter with a p

available resources — particula
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11 be useful to you in designing your Own learnt
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This is an overarching principle that you

hing 18 delivered, n

A serious (and costly
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ch” as a key factor that will lead you t0 SUCCESS in your

linked “approach” with “effort,” another key factor, explaining that the

both hard and smart. In this and the twWO subsequent

Understanding this

We define learning and describe 1ts

emonstrating mastery of that
ve and process new

ng process. We will

> learners and encourage you 1o continuously 1mprove
learning process and making changes based on those
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ant perspective that learning 1S a
should take advantage of at

teaching component of the teaching/learning

cluding various teaching styles used by

you are taught can enhance your learning experience.

ake as they transition from high school
) mistake 1S assuming that the same
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— Abraham Maslow

B INTRODUCTION

OCUS of this chapter is your personal growth and your development as a student. Your
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ougl | actions.
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B o o Lo U ys ‘hen the st~ude11t In the example announced, “My
. e 8as for the weekend,” she proposed an action. Before
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uctive actions.

-

ﬁ;;f- ;f; see positive thoughts bringing about a productive action. The reverse can
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'as the following examples of negative thoughts leading to non-productive actions

Spend 100 percent of study time alone.

Procrastinate; put off studying.
Avoid seeking help from protessors outside
of class.

Waste time by not scheduling it.

Avoid participation in student organizations.

either positive O1 negative. |
1 turn lead to productive actions.

non-productive actions.

to pinpoint. Because they
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be classified as
lings produce positive thoughts, which N

ol : - 0
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Self-esteem and the consequent feelings we
have, conscious Or unconscious, are extremely
important factors in the student development
process. We will discuss these factors later in the
chapter, but for now it is enough for you to know
that feelings constitute a distinct part of being
human. And, like our thoughts, they can be
judged as either positive or negative.

)
y)

)

.

\

A
\

To give you just one example of how our
feelings can affect our thoughts and actions, read
the following story about “Jane R »

b
)

Jane R. gets terrible feelings of anxiety when she has to speak In public. She hag
thoughts like, “I'm a lousy speaker.” Before she speaks, she gets so nervous that she does 1
poor job.

Out of desperation. she goes for counseling. During therapy, she recalls that in
elementary school she was criticized by her teacher when called on 10 read aloud to the

class. This experience left her traumatized.

In therapy she realizes that it was okay for a third-grader to make a mistake when
reading aloud. She also realizes that her teacher wasn’t intentionally trying to harm her.
As a result, she is able to forgive herself and her teacher. By diffusing the negative
feelings, she begins to think. “Maybe I can do a good job of speaking in public.” And she

It we were to analyze the cause-effect relationships of Jane R.’s feelings, thoughts, and
actions first before and then after her therapy, the process could be diagrammed as follows:

BEFORE THERAPY
Negative Feeling - Negative Thought =2 Non-Productive Action

Very anxious prior to “I’m a lousy public Does a poor job when
making presentations speaker.” making a presentation

AFTER THERAPY

Positive Feeling =2 Positive Thought -2 Productive Action

Feel okay, even optimistic “Maybe I can do a good Performs well on subsequent
about future presentations job of speaking in public.” presentations

Bl REFLECTION

‘Retlect on your recent actions. What are examples of actions you took that were supportive of
your goal of becoming an engineer (productive actions)? What thoughts led you to take these
actions 'OSTt‘.Ve thoughts)? What are examples of actions you took that worked against or

Jane R.’s story calls attention to the potential value of counsel
of personal development. Although psychotherapy

' Ing and therapy in the process
typically requires a costly and lengthy
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Productive Action

Devote significant time and energy to studying.
3 *tll test 1S —» Master the material presented in each class prior to
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the next class.

: _—— Spend time studying with other students.

———— Review notes, read text, and attempt problems
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oulc Lalso encourage you to read the complete text of Mr. Gray’s inspiring presentation.
yww.discovery- Dress.com/discovery-press/ studyengr/C ommonDenominator.pdf.
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[ some ways I don’t envy you. You have so many more distractions than I had when 1
pastudent. When I was a student there were no cell phones, video games, MP3 players,
plnternet, YouTube, email, text messaging, or 500 channels of high definition
svision. When I look at the list of the “50 Greatest Technological Inventions of the Past
fears”™ in Chapter 2 (Page 71-72), I see lots of “pleasing methods” that I didn’t have to

- YYD
it me.

P —

- —
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college Aternal factors or other people. Perhapg You
at 4 5. By not studying you are showing 1,

'O1l1 ar X g
AV | do what they want you to do.

as welj].

» and to know one’s self.
process because human bein
Is or frameworks to

generalizations.

birth order [5]. What a bore he became! He went

around asking people their birth order

they were first-born, he would tel] them that they were
reliable, conscientious,

driven to succeed. SEr10us, S
reliant, well-organized,

self-
and on and on. This 1S an
example of a framework that tries

prefer to receive and

In this section, we wil] present

engineering student. The first js Maslow’s Hierarchy of Needs 16].
you an understanding of basic needs that must

If yo be motivated to succeed in
your studies.
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. AS Benjamin Franklin noted:
&S extremely hard:

Others are Over-generalizations.

What a bore he became!
around asking people their birth order. If they saig
they were first-born, he would tell t

hem that they were
reliable, conscientious, -

driven to succeed, serious. s
reliant, well-organized

In this section, we will present ' models that can b
engineering student. The firct ; ’

hy of Needs [6]. Thi

motivated to succeed in

€ usetul to you as an
S hierarchy will give

| self-esteem is g3 very
ductivity and overal] happiness, we wil] address it in some detail.
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tocused his research on the relatlonshlp between

vation and needs, particy
opels beha b larly unmet needs. Mot;
T viors and actions Ivation, he claimed, is the inner
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leve 10ped this hlerarchy Ulustrate the connection between motivation and
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Actualization:
To become what
individual is most

fitted for

Esteem needs: Self-respect,
achievement, reputation

Belongingness and love needs: Friends, family

Safety needs: Security, freedom from fear, order

Physiological needs: Food, water, air, shelter

| :7} @ Maslow’s theory, needs must be satisfied from the bottom up. If a lower-level

st t“ ou will be highly motivated to satisfy that need. When lower-level needs are
d, higl *er—level ones become important, and you become motivated to satisfy those needs.

\)

,w st level are your physiological needs for food, water, air, and shelter. If you are

Needs Are Not Wants

orta t to distinguish between needs and wants. Needs are things that you must have,

tﬁf e essential. Wants are things that you desire. For example, you may want 10
‘*‘:‘jm ensive car, but having one 1s not essential. Don’t let unnecessary wants distract

rom acac emlc SUCCESS.

L "I 1'\: |,

this F?@,«@ , you probably are satisfying these needs. If not, 1t is unlikely that you wﬂl be

 on your academic work. '
9’ d level are your safety needs, including the need for security and freedom from

hese needs are not issues for you.
“‘i X: chological threats. Again, 1 hope that t
;‘] "’:lgfpaslybully gln your residence hall or a former boyfriend or girlfriend, 1t 18

ha E‘w ‘will be able to concentrate adequately on your studies.

e needing to belong, to be accepted, and to .."
it fevel arc your P oot PR g generally met by family and

R These social needs are
;f-'-:n;.l" - and affection from others. experiencing a period in which theﬁ%

e —

onment Unmet socia
r classmates are also ook
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achlcvement, and recognition

U yourself and o feel as
appreciation of others. As

mn.
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have the re though

an cnginccring
appreciation i, your
AT accomplishmont\-
I people. (we \\'i\l‘l

next S€ction,)
['he tifth and

highest Jevel IS your
ac

tualization. Sclf-uctuulizati(m means
abilitieg and ambitions.
highest potential.
This is the
do your pe
grow, and
€Xplains:

fully devcloping your
It is the need you have to re

OF put In simple terms, =
need that causes you to wg

St In a game of tennis, a

o develop in a myriad of ways,

€steem needs

We treat others, and whether we are happy or not.

Many problems faced by our society such as drug
and alcohol abuse, crime and violence, poverty and
welfare abuse, teenage pregnancy, the disintegration of
the family, and the high dropout rate among high School\
students are directly related to the low self-esteem of
many of our citizens. Several years ago, the Califomi'ii
Legislature established a Task Force to Promote Self-
Esteem to make rccommendations on what the state
could do to enhance the self-esteem of its citizens [7].

The Task Force defined self-esteem as:

Appreciating my own worth and Importance and having the character to be
accountable for myself and to act responsibly toward others.




. g
ln (x'_.]
)l.lgh \\ ()ll
-I“]Q o .(AI)U
e
t() . )”‘.')
1 YOy,
’ \Iif n Q h [LJ r
7 N
Qs
\\'} I |
) J . (il desnred. result. Self-efficacy derives
T YOur ability to understand, learn, and
\(Xlr ’ ’
g O
f }\] Yoy, )g:\ 10 be happy, from feeling that you
Yoy, -elng that you deserye the respect of
beg; portant to have bhoth self-eff;
tegy you may accomplish g great der:lcdsyt and Self-respect. ¢ you feel competent but not
> Lo vou mu : al, by - b ent but no
ene 1rou ° .
as]oy, generally striving tq meet their need fOrxﬁ.lsel?clnevement. Overachievers and

fespect by feeling competent and

self-esteem correlates with:
AR

elf- Irrationality Blindness to reality

be ‘ Fear of the new and unfamiliar

W fensiveness

12

]d '..7["‘1'-:1;.}:—::

J

] i % £
. | hest predictors of personal happiness Ol

" L teem is one of the best P <

“‘u

» feel better, but also that healthy seifa g

Tise that hlgh self-es n: !
E: According to Branden: i

: g you t
of self-esteem is not merely that I alloI::/j sﬁcces&
b J . factor in your productivity @
e

. . " {'J



I ation of worthwhile
. ' -. ' , ol . , _ "

l I and . > SClf-¢; Low self-esteem seeks
. ' . . : . \\— .'
Ndemg No o & oneself to the f

Al your actions gp Vo
. T'hat is. the level of your self-

| , ,_Y. how VOLu

Ur discysei.

youact influences the level of your self-esteem
OF behayjoy Modification on 6

uUr
C\l'&‘k‘m

w Unique OPPortunity for youy to enhance your
.\"(’(’m b)’ b”i[din‘g b()

S Doth youyr self-efficacy and your self-respect.
YOUI' Cl]gi]]Ce ' - :




( u:'r--f eﬂ 0- » . ]
B her gecting Study i) enhanca \\-ﬂz

gs associated with |qyy sglf :?egteem. But it isguOf tCOmpetence and your self-respect
ctive actions and failure. Yo vem pr Oduce P 10 you. Yoy .

can let the negat
ativ gative
e ‘th(’ugh.ts that lead you to non-
800d aboyt Yourself HEHions and positive thoughts

11 1-23:.;.: we le ach have Prefy
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§ Ve .\ nonk B e o and how we Make decisions €¢s for how we Interact with the world
S ] lh“ux} ) Of example, am an extroyery L am energivad 1
S 19+ - \& 1§ o ONn arou d me ' ~ . ; - Crgized by 3 : .
S B < 100 and like to get tagks accomplishag. - cUOnS With other people. 1 like Tofs
. Ur De »‘\ U ing the ,,.jlls OglCal- The harde - P lshed, | am a line hi
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LA g an empty room
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£ Studenf
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Oy others

were no accommodations.
You may be very different fro
€ Very different preferences

You m.ay. prefer to work alone. You may be very creative
and artistic. You may preter being flexible and spontaneous
4§ opposed to being organized and orderly. You might like
to arrive In a European city late at night with no
reservations. You may be very intuitive, easily grasping the
“big picture” through your Imagination or bursts of insight.

The famous Swiss psychologist Carl Jung did seminal
work on psychological types [10]. Jung’s work led to the
e Myers-Briggs Type Indicator (MBTI), a matrix widely used
today to le: d to self-understanding [11]. The MBTI characterizes individuals in four areas:
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The Keirs
70 items.

-15 Or the career

1ISey Temperan
d free of charge
¢y Temperament
Based on the resy]

YOu to |ear

d out your pe
ed SOmewhe

center.

Cgulate and control events?

“or I, S or N

g a bout O

[~ - ._L._.-

r'Stand life and adapt to it?

MBTL Thoss ‘are ol FS, you will be placed into one of the same 16.categories as the
W are also descrlbefi In terms of four tempel.‘aments, each having four variants,
OW with the corresponding Myers-Briggs personality types.
B Temperament Variant 1 Variant 2 Variant 3 Variant 4
Guardian Supervisor I specor il Provider | Protector
T (ESTJ) Ji (ESFJ) (ISFJ)
Artisan Promoter Crafter Performer Composer
(ESTP) (ISTP) (ESFP) (ISFP)
Idealist Teacher Counselor Champion Healer
(ENFJ) (INFJ) (ENFP) (INFP)
| Rational Field Marshall | Mastermind | Inventor Architect
B (ENT)J) (INTJ) (ENTP) (INTP)

One feature of the Keirsey website is that it enables you to access descriptions of each of the

16 personality types. If those descriptions aren’t enough, I highly recommend two excellent
resources: Keirsey’s book Please Understand Me II: Temperament, Character, Intelligence [12)

and Do What You Are: Discover the Perfect Career for You Through the Secrets of Personality

Type [13].

You might be interested to know that engineering students tend to differ from the general

population, as the table below shows [14]:
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arning ut your own personality type but also about

ther personality types will help you understand h,,

rsonality type. One is to take the MBTI test. It is ver,
'C on your campus — either by the testing office, (h

a similar test that is based on the same research that led to the
1ent Sorter II. The handy thing about this test 1s that it can he

on the Internet at: www.keirsey.com/sorter/register.aspx.
Sorter I requires you to choose one of two descriptors for each of

l
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participate in the formation of true community —
strite-torn world.

he ' ‘m '_"."»011’11 agree that this is an impressive list of the benefits that can come to you by
nt srunderstanding the differences in people’s learning styles and personality types.
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. Other critically important areas of
dlifference concern gender and ethnicity.
YY) f 0, 08 percent of engineers In

“white males. This is no
ase. The percentage of women
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thnic minorities among engineering
J graduates has been
-J As the chart below
38, 43 percent of engincering
38 were women, ethnic minorttes,
ion nationals. And that percentage




Unfort unate
VVetcndtnll

ly, prejudice. bigotry

, and discrimination continue to be problems in our SOCIet
0 build ourselves up by putting others down.

closely related to self-esteem.
won 't feel good about others. This is
note Self-Esteem [ 7]:

Ve a compulsive need t

- How WEe treat others s
IL1s likely that we
Task Force to Proi

V.

It we don’t feel good about ourselves.
well stated in the report of the C alifornig

We now live in a multi-ethnic, multicultural society. The old melting

are now more like a “mosaic.”

aracteristics. Indeed, the concept of a melting por has
strive to be the same as you? The qualit

y of my life and the
o my special qualities and uniqueness a

AS an engineering
student and a future
engineering professional.
you need to learn to
respect and value people
from different ethnic
backgrounds. This may
require you to work
through certain preju-
dices, even if they seem
as “innocuous” as telling
racist jokes. Just remem-
ber a prejudice is nothing
more than a thought or
attitude that you have the

capacity to change.
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A Personal Story

ew U in a very racist environment. At the time 1 completed high school in 1957 in
= ille, Florida, the worst forms of institutional racism and legalized segregation were
B ~ Certainly with that kind of upbringing, 1 had a lot of changing to do. After
o several years at a northern liberal college, I became a zealous supporter of the ciV}l
SR ovement and came to abhor the evils of the racist society 1 grew up in. This 1S
ng' ﬂ why I devoted a significant portion of my professional career to working
- rively to undo the effects of racism.

A v i -I h B H
CIEY,
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ld tell innumerable stories of how [ became aware of the many negative impacts of
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,;; the second class meeting, he brought in a research paper documentmg.the
TI ef ects the Polish joke phenomenon had on the self-image of Polish-American
e | promise you that I have never told that Polish joke nor any other ethnic joke

- ~ e can
S diccussed in Section 6.2 and as my personal story demonstrates, new knowledge can

e Qensitivities can develop by understanding the injustices around us. ‘
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optimistic vision for the futyre [18]:

Perhaps our most important contribution

demonstrate that people from different races,
side by side; retain their Uniqueness;

That has been the 4 merican story.
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65 ASSESSMENT OF YOUR STRENG
Once you are committed to person
wrengths and areas for improvement.

THS AND AREAS FOR IMPROVEMENT
al development, you need to start by assessing your

lo B he concept of a “pe _ We talked about this earlier in the chapter when we
"‘\:f_:'fcf'\’lf.l R th his ers‘ongl 1QM philosophy,” and discussed making value judgments
about our actions, thoughts, and feelings based on our goals
[hj nk \1‘* lljlaSItS f(;r aslse§3mg your strengths and areas for improvement was presented even
it | Yoy earlier — 10 ¢ apicr 1, where we looked at models for viewing your education.
if \d \SSESSMENT BASED ON ATTRIBUTES MODE]
\;1\ -~ -
lkdtmw If you recall, the Attributes Model Indicates the knowledge, skills and attitudes that you
[? . ould gain from your engineer; . ’ ’ thi 1
- should gain B, gineering education. A personal assessment based on this mode
nvolves evaluating how strong you are with regard to each of the following attributes:
tin An ability to apply knowledge of mathematics, science, and engineering
O —————
S Wit -~ .
. ] S mey o : :
) iNters, An ability to design and conduct experiments, as well as to analyze and interpret data
Lal’ —————————
reat da.. Bt desi : ‘eed
Cat deg) An abil ty to design a system, component, or process to meet desired needs
'()U “UJ . _- f'.. a B - , ’
will | ) “An ability to function on multidisciplinary teams
101 e
10 pay UAn ability to identify, formulate, and solve engineering problems

- - —
B ——— ¥

' An understanding of professional and ethical responsibilities
\n ability to communicate effectively

e ey’

A broad education necessary to understand the impact of engineering solutions in a global
| and societal context

p—— —
—— ——

"A recoenition of the need for, and an ability to engage 1n, life-long learning

=Y -
.
|

-

others
O have

’ fff of contemporary 1ssues

-

"An ability to use the techniques, skills, and modern engineering tools necessary for
er ?mb. Ng pr actice

= "

iy
. '.

—— —.— -

t;( 'NT BASED ON EMPLOYMENT MODEL

ence Qi arly, you could do a personal assessment based on the Employment Mogel. This
) o HT1iall : . .
t do ol -:n‘tit,'les those factors employers use In evaluating you when you apply for a joo:
P! effectively in a variety of different ways, methods, and media
. = .:,".';.f-‘ ‘ { 1 ’ 111 Creati\/e\
- dossesses the ability to think both critically and y
all .. . - illingness to learn
M owe initiative and demonstrates a Wil
OWs initiative and
; inctions effectively on a team ey
: L k both individually and cooperatively
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@ a certain amount of training through your formal education pro.ce;sg, it is very
al. ,§h°1't of what you really need. In this section, we will explain the necessity for

pmmunication skills in engineering and suggest ways to supplement your requu'ed
v \,.p 'thls area. '

_- NCE OF COMMUNICATION SKILLS IN ENGINEERING

Hor i‘y > following scenarios:
| ; ‘}’
*tf'm t of your senior engineering design project, you invent a new Internet search

iﬂ u want to patent, produce, and market the program before someone else beats you

g II-|

Rl
“r‘v n ’ sering diploma in hand, you are ready to launch your professional career, and you

rowed your job search to four local engineer ing firms.

J"‘M - who designs and builds vehicles using alternate energy sources, you arm T

*vo 'ﬂ» team to study the durability of a new composite graphlte clothdfor the vzll\:(ﬁei‘ n.
w r six weeks of testing the material, your team 1S ready to m e, S

4\]} tlens to management. o
fter you graduate with your degree in electrical engineering, you are h:red ef:t“

la 1 tioious research lab, where your pnmary responsibility 18 to ;‘[?:M’
U ﬁ z:rsluicturmg integrated circuits used In communications satelhtes. e

ur work, you are selected to present your research findings at an' w'm
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