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thapter I
RECEPTIVE LANGUAGE PROBLEMS OF COLLEGE STUDERTS

~ This instructicnal manual for reference use in college and
university teaching is the result of a two-year investigation into
the .specific types of difficulties that students have in receptive
communication {1istening and reading) in introductory courses in_
the college disciplines. Although the investigation focused primarily
on three disciplines -- psychology; physics; and philosophy -- with

temporary attention to English composition, many of the instructional

techniques included here are equally applicable in other disciplines.
(See Chapter IX for suggestions.) : :

~_ After one year of itemizing students' problems through class
observations and small group discussions, the project team began to
gather -instructional technigues and devices to prevent or to overcome
those difficulties; while also continuing to note problems. o
("Techniques" are instructional procedures, while "devices" are aids,
such as transparencies, charts, and models, which supplement instruc-
tion: in general discussion both are referred to as techniques.)
Ideas for techniques were sought from the cooperating professors

teaching the courses, from references, and from colleagues. Many were
formuilated by adapting procedures used by members of the team in teach-

“ing other courses in college or at Tower levels.

problems: - Within the one-year of the second phase of the project it
was possible to develop more -than three score techniques, but these
obviously are not enough to offset all of the hundreds of difficulties
that students and language study group leaders noted.

All techniques, of course, are related to observed student

1
IR




. Types_of Difficulties in Reading and Listening

Based on their observations when teaching introductory college

courses in other fields and on suggestions made by the project
advisory committee; the project team hypothesized i:at students in
introductory courses would have difficulties in the seven areas of

receptive communications explained here.

1. Technical Vocabulary of.the Discipline. Every discipline
uses terms that are quite unique to that field. In _
economics, for example, a student must be able to dif-
ferentiate between “partial equilibrium" and “general-
equilibrium.” Much of the content .of introductory

courses, in fact, centers on_technical terms and their
underlying concepts. Students seem to have special
problems with words for which they know meanings in
other contexts that are different from the meanings in the

discipline being studied. .

2. Advanced General Vocabulary. Frequently professors will.
use advanced general vocabulary; such as “strategy," _

"deduction," or "disingenuous," in their lectures. When
these terms are new “to undergraduate students; the stu-

dents often confuse them with technical vocabulary.
3. Explanations of Key Principles, Theories, Generalizations,

and Complex Concepts. Beyond word and phrase vocabulary -

items, each discipline has a set of key principles, theories,

generalizations, and complex concepts that serve as the

assumptions on which assertions in the field are based: A

few of these in each field constitute the foundation for

other essential understandings. In linguistics, for example,

one universal belief is that a 1iving language changes con-

stantly. Likewise, the artist believes that different.

impressions of balance; perspective, texture; and rhythm can

be achieved in design through variations in the use of line,

space; and color. When students do not fully understand
explanations of principles, they seem merely to memorize

-them instead of conceptualizing.

4. fetaphorical Expressions Used in the Discipline. Metaphor,
or figurative speech; is used constantly in everyday com-
munication--so constantly, in fact, that it becomes so
familiar that it is difficult to differentiate it from the
“standard" forms cf speech. (Example: "The car s running.”
So where did it get legs with which to run?) Each discipline
has metaphorical expressions that are an extension of its

vocabulary. When a sociologist speaks of the "1ifeboat

" ethic," he conveys an idea quite different from that conveyed
by the two words used separately:. In addition to discipline-
specific metaphor, there are general metaphors that also are

used often in various disciplines.




Specialized Language Styles Used in the Discipline. Dif-
ficulties with specialized language styles are not caused.
primarily by the technical terminology, a:ithough technical
terms may be used in such expressions. Instead the .

_ specialized styles consist of_uncommon syntactic structures
" that are specific to a discipline in the same way that some
metaphorical expressions are specific to a discipline. A
coup]e of examples that have been used in various fields
are given here:

Examplé from statistics: This differenca is significant at

- the: .01 1level. T

In ordinary language: ' This difference could have occurred
by chance only once in a hundred times:

Exanp]e from law: The -defendant did with intent to inflict

grievous bodily harm cause the gun to be discharged

against the victim.

~In ordinary language: The defendant shot the victim
1ntent1ona11y

uhU§Ua]1y Tong_ and 1nvo]ved, a]though they may contain no
unusual discipline-unique expressions. In most cases,

such sentasnces include several dependent or independent

clauses that make it difficult to differentiate between

the main point(s) and the supporting details contained .
in the sentence or the passage. .

-~
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7. Unusual Graphic, Tabular, or Symbolic Materials. A size-
abTe part of some textbook chapters is comprised of complex
diagrammatic, graphic, or tabular materials. Another
common problem encountered by students is the learning of
specialized symbols or formulas used in courses such as
philosophy, mathematics, or statistics. Students may be
confused by forms with which they are not thoroughly
familiar. L '

Di fficulites Noted During the First Year

' Data on student difficulties were gathered through monitoring
introductory courses and having small groups of students/keep logs

of the problems they encountered. Each of the language stucy .

leaders (who during the first year were advanced graduate student

1anguage specialists) was asked to attend the classes in one field
regularly and to meet for an hour a week with approximately fifteen
volunteer student participants from each class.  Each leader was
assigned to audit the course in which he or she had the least back- ~
ground in order to get some idea of the problems a beginner in the

field might experience. Every week the undergraduate student
volunteers were provided with log sheets on which tc record the:

speci fic words, phrases, sentences, symbols, etc., that gave them

¢ diffdculty in the lectures or in the reading. . :

The procedureés for data collection can be summarized as follows:

--Language study leaders attended the content

course classes regularly, taking notes, and
observing student behavior.

==Stydents listed and classified their diffi-

culties on the log sheets and later noted .
the correct meanings that they found for the

points on which they were unclear.

--Student groups met for one hour weekly with

the language study leaders to discuss their

difficulties and attempt to improve their
understandings ot the subject content by -

sharing their interpretations and by-respond-
ing to guestions and comments of tijfe leaders.

--Language study leaders collected the-10g
cheets regularly and recorded onc;ards the
di fferent communication comprehension diffi-

culties of the students.




--Language study leaders consulted the course

textbooks and conferred with the course

"instructors and assistants to obtain greater

understanding of the students' difficulties.

 These procedurés were followed for the two regular trimesters of
the first year, with different cooperating professors teaching the
courses each trimester. R ' .

 During the second trimester the study group leaders made a special
effort to differentiate among items that were merely new, that were
real difficulties, and that were serious difficulties. Items that

. merely were new; but not truly difficult for the diligent student were.

eliminated from the lists: Items that twenty-percent or more of a_

group found to be difficult, and which could not be easily understood
from a readily available Source were considered to be serious di fficul-
_ties. A1l others were listed simply as.difficulties.

The total numbers of problems (TP) noted by students and group

leaders during the first year are itemized in the Table 1; with

additional columns to indicate how many of the total problems were
classified as serious problems (SP). .

Table 1°
- ‘Receptive Language Difficulties .Encountered in
Introductory College Courses during the First Year-
T " Philosophy Physics ‘Psychology

PSP TP SP PSP
. - Technical Vocabulary 38 25 153 26 112 56
- General Vocabulary. o 18 8 37 0 39 6]
-sExplanations of Principles, - B . _
Theories, Generalizations 10 7 21 7 57 6.
- Metaphors in the Discipline 4 1 8 0 -3 3
- Specialized Language Style E- B
_ Factors of the Discipline 1 1 30 3 3
- Complex Sentence Structures 0 0 3 0 2 2
- Tabular, Graphic, Symbolic L , .
Materials i 0 0 1 0 1 0

. These findings were used to initiate the collection and develop-
ment of wechniques and devices for preventing students' reading and
listening preblems. This development was emphasized during the
summer triméster. ' ’

Jrog |
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Difficulties Cumulated over Two Years

During the first trimester of the second year the collection of

data on receptive communication difficulties continued with new
classes. At the same time the language study group leaders were
“trying out some of the instructional techniques_to determine whether.
_ they .were effective in helping students in small groups overcome such
problems. During the following trimester the data collection con-
tinued through informal observations; which instructioral techniques:
were being used with whole classes in physics and philosophy and with

a larger number of small groups in psychology:

~ The project team members assumed that most difficulties would
have been noted during the two regular trimesters of the first year
and; therefore; that the 1ists of items would not;increase much, if
any, as a result of the data collection during the second year. This
assumption proved:to be wrong. Instead, there was a tendency for the
numbers of receptive communications problems to increase, particular-
1y in psychology. It is possible to explain these increases rather -
easily, however.. ' . .

In every one of the three disciplines there was a different

“instructor teaching the introductory course druing evéry trimester.

Apparently this arrangement is_common so that instructors also have

opportunities to teach favorite advanced courses regularly. In some
cases this change of instructors meant; also, a change in the basic

textbook;. plus a major change in_the lecture emphasis. This change
in emphasis was not-as apparent in physics: where the fundamental
_principles are fairly standard, as it was in.psychology, where the
" range of coverage is very broad and susceptible to variations in__
“attention: Here it was noted that a professor naturally might use
more of the vocabularly and the.concepts from the area 1in which he
was doing research than from other areas. For example, a. professor
doing research jr the psychology of language might use-more of the.
technical terms and related ideas from that area than from other
areas, while still giving the others their full share of coverage.

 An obvious factor affecting differences in philosophy diffi-
‘culties was the selection of a different type of course for

observation during one semester than during others. During the
.trimesters of the first year an introductory course in logic was
the focus for investigation, because that was- the introductory
philosophy course for which the largest number of students was en-
rolled. The project team and some members of the philosophy

faculty, however, decided that this provided.a rather 1limited view
of the .types of receptive communication problems that students
might have in that discipline. Therefore; during the fall trimester

of the second year the investigation was conducted with a different

;6




}gtroguctory course that dealt w1th

the ideas of some of the great
philosophers of the world:

_ " Another factor in the increased
length of some lists of difficulties
was the change every trimester in the
membership of the small language. study
groups. A]though there was a tendency
for the major difficulties to be noted
T ' by members of more than one group, it
was inevitable that the students in additional groups would come up with
. @ few more items of d1ff1cu1ty. _Team leaders not1ced also that some

concept or explanatlon only after somebody else in the group mentioned
it; this caused inconsistencies among groups

Some lists of difficulties may have grown s11ght1y shorter than

they were previously. This is because the team studied the lists care-

fully and decided that.certain items should be classified differently

than they originally were, or in a 'few cases they eliminated items __

entirely because it was evident that a conscientious student could find

an easy explanation in a source that was readily available.

, The numbers of total problems (TP), including serious problems (55),
that were cumulated in the 1ists of difficulties by the end of the second

year are shown in Table 2.

Table 2

Recept1Ve Language D1ff1cu1t1es,Encountered,1n
Introductory College Courses during Two Years

N Psychol- English
Philosophy ihysics ogy Comp.

N —— TP .SP TP SP_ TP SP TP
Techglca1 Vocabu]ary 77 37 148 54 299 79 - 88
General Vocabulary: 36 10 43 13 58 9 74
Explanations of Prin- ' :

ciples,; Theories; I L - - -
~_ Generalizations 42 30 29 7 72 12 51
Metaphors _in the . . . . . . .
. Discipline 3 3 13 3 14 2 22
Specialized Language

Style Factors of o o ) ,
_-the Discipline - 5 5 3 0 7 1 2
Complex Sentence ~ o ) 7 : ]
- Structures- 5 5 2 0 10 4 0
Tabular, Graphic, Sym- N 7 ) : . .

bolic Materials 0 0 3 0 4 1 3

7
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-The students at the Un1vers1ty of P1ttsburgh usua]]y have ranked

among the top. forty percent of their high school graduat1ng classes-

Data on the students who voluteered to participate in the language

study sessions revealed that they were genera]]y representative of the

whole student body. Therefore students in colleges that have admission

standards different from those at Pitt should expect that their students .

will have more or 1ess difficulties than the numbers listed above.

SonegﬂbseryatlouseabothStudents Problems
”7.7;The”1nfo§matjog¥1gVTables;1:and 2; plus the project team's notes
oen students in_action make possible these observations C%QCérning

r¥ college

students' reading and Tistening d1ff1cu1t1es in introduc
_courses:

1. The type of course content obviously makes a di fference in
the numbers of difficulties that students have. - (But
something glse is not shown in the tables; “that is that in
some cases many more studentsmay have the same difficulties
rather than many students having di fferent difficulties.

7 g e V2000 =__= =l et E =

Therefore the numbers of different difficulties do not

necessarily indicate the differences in overa]] course

d1ff1cu1ty )

2. Techn1ca1 vocabu]ary, as might be expected, is. by far the
largest type of difficulty- that students have in intro-

ductory courses:

espec1a11y that of a re]at1ve novice in a techn1ca1 d1sc1-
pline:

4. Problems related to explarations of key principles, theories;
and generalizations are not nearly SO numerous as those - ,
related to vocabulary, but they are very serious. This is 7

true because a student who fails: to understand even a very

few key principles may find it impossible to comprehend

other essential ideas in a discipliné.

5.. While difficulties with metaphors ‘and specialized 1anguage

style factors should 1ot be overlooked, they are much less

numerous than the vocabulary and theory comorehension factors
in introductory courses. A careful examination of the text-

_ books suggests that authors. have made the introductory texts

™ relatively simple and have left the more spec1a11zed discipline-
specific 1anguage structures for inclusion 1n more advanced

courses.
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6. Sentence structures of unusual complexity, likewise, are
relatively uncommon in most. 1ntroductony course texts.
There are; however, except1ons ‘to the texts that are written
for “easy" reading.

7. One spec1a1 problem in vocabu]ary is the mu]t1p]e nean1ngs
- of words. When a student knows a common meaning for a

word and then learns a new mean1ng of a technical natuke,

he seems to have difficulty in remember1ng the new meaning.

There is a tendency for the older meaning-to interfere over
time with his memory of the new. ~

8. When some students do not fu]]y understand an exp]anat1on

for a principle, theory, or concept, they tend to memorize

a definition or explanation. 1nstead of pursuing the idea

until they can conceptualize it: This_has been observed

in o;her studies, a]so (Champagne , Klopfer, Anderson,
1979

9, Because they are bombarded with information that is new to
them; many college students in introductory courses tend to
be satisfied with a partial understandings of a_new concept,
theory, or principle, but they readily agree that their
understanding has increased when re1nforc1ng experiences
are provided.

1C. If the disciplines studied here are typical of all the

disciplines, tollege dnstructors can expect that the
serious reading and listening difficulties of-thir students
will be distributed approx1mate]y this way: 62% in tech-

nical vocabulary, 12% in general vocabulary, 18% in ex-

planations of key principles and. genera]]zat1ons, 3%

in metaphors related to the discipline, 2% in language style
factors specific to the d1561p11ne, 3% in sentence complexity,
and less than one per cent in tabular, graphic, and symbolic
factors. These proporations will vary somewhat from field

to field, of course. If, for example, this computation
had been based on total prob]ems instead of serious prablems,
the English course information would have been included.

The proportion of d1ff1cu1t1es in metaphor would have been

increased cons1derab1y

. Lists of the difficulties tabulated for the three major a1sc1p11nes
being studied can be found in Chapters 3, 5, and 7 of this manual.

a3 .
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Chapter 2
A MODEL FOR INVESTIGATING STUDENTS' PROBLEMS

_ _The findings about students' receptive language problems. that
are presented in the instructional manual were gleaned through the
application of an investigative model that is described here. The
model is introduced with an explanation of the reasons for its
development. : ' - :

fhe édmmUhicétfoh éép

Growth in technology during the twentieth century has drastically

changed the employment patterns of the nation's workers: While the

majority of Americans at one time worked in agriculture; now less

than four percent of them are dble to fill our agricultural needs

and provide vast quantities of food for export: During this century

great numbers of farm workers moved to the cities to take blue-collar
jobs, but today only a few more than thirty percent of Americans are

employed in blue-collar labor. The majority of people now work in

10
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. veocations and professions that require specialized skills and training.
Consequently. there is an ever-growing need for well-educated persons
"to operate the industries and.services of the country.

At a t1me when the ndt1on needs ‘a_smaller proportion of minimally
educated persons and a larger number of health workers, engineers,
social ‘problem solvers, and creative thinkers, our colleges and -
universities are finding it difficult to convince more students of

the need for higher education. And they find it equally-difficult to =~

help and encourage some of the potentially capable individuals to re-
main in college after they have begun. One reason for this is the
knowledge gap. -

The often-ment1oned explosion of know]edge apparently started a

chain reaction which has provided a constant flow of information that

is essential for successful study in the univérsity of disciplines:

At the same time, however; it appears that the problems of social

unrest and of limited financial support. for the public schools have

learned and what they need to know in order to succeed in beg1nn1ng
courses in colleges and universities. Therefore about one-fourth

. of the students who_are admitted to higher education drop out in the
first year and nearly another fourth drop out or transfer before
graduation.

There are many reasons why students have difficulty and become

d1scouraged in their introductory college and university studies. One

of the major reasons, according to faculty members who have taught.

college reading skills courses, is inadequately developed receptive
communication skills.

For quite a number of students there is a great

-gap between their levels of capability in obta1n1ng information through

reading and listening and the level of skill that is required for

success in courses: Facu]ty,members from a number of fields of study
have noted this type of communication gap. (Sartain, Bond Nossen,
Stah], Haynes,; & Stein; 1982) , .

, Even persons_ who are h1gh1y educated in one f1e1d often find that,
they .do_not read11y comprehend discussions among people who are
specialized in another field. Each discipline seems to have not only
its specialized. vocabuiary, but, also, its own style for ~organizing
statements. This is most evident when any layman tries to follow the
jargon of an attorney. Therefore it is not at all surprising that
many high school graduates may become very d1scouraged when trying to .
follow the ideas in professors’ 1ectures and in college textbooks

.The pro;ect on The Languages of the Disciplines was conce1ved,

‘therefore, to investigate and try to correct the receptive communication

difficulties of students taking courses in various academic fields.

Supported financially by the Fund for the Improvement of Postsecondary

Education of the United States Department of Education and by the
Un1vers1ty of Pittsburgh, the project a]so had strong back1ng from the

@

— |
-t |




Provost's Office and the Yniversity Research Center: Facu]ty members
from the. Psycho]ogy Department (CAS) and from Language Communications
(Education) were given time to_coordinate the project; and others ‘
from Philesophy, Phys1cs, and Psycho]ogy gave generously of their
- t1me and know]edge B o

The ihvestigative Mode 1

revision of a set of procedura] steps for 1dent1fy1ng the recept1ve
communication problems of students and for supporting professors in
overcoming. those difficulties: This sequence of steps caf serve as a

model for other schools wishing to investigate and correct the

recept1ve commun1cat1on prob]ems of their owh students

- ”Bgfyhe model evolved; these were the major steps taken: _
(1) Establishing informal hypotheses; (2) Selecting experimental
students and faculty, (3) Gathering data through student language
study sessionss; (4) Refining data and procedures through faculty
involvement, (5) Seeking solutions to communications problems,
(6) Testing and refining tentative solutions, and (7). Sharing the

results. These steps will be explained in more deta11

Establishing informai'Hypothesesf' | -

~ Two informal hypotheses were ‘developed; some portions being
seated before the project was initiated and other port1ons being

12




added as. their: 1mportance became apparent They Wehe;

1. Receptive commun1cat1on factors that 1nterfere W1th the

learning of some students in introductory university
courses can be 1dent1f1ed, -among them the following
may be found: : ,

~a: Verbal exp]anatmrs of key pr1nc1p1es and

~ abstract- generalizations

b. Technical vocabulary of the d1sc1p11nes o

c: Advanced general vocabulary , '

d. Metaphorical expressions specific to
different disciplines _ ‘

e:. Specialized styles of language used in

. .different disciplines }

f. Complex Ssyntactic structurés used in some
textbooks and references

g. Language-re1=ted devices such as symbo]s. -
graphs, and tables

2. :Special types of lessons and instructional devices can

be located or devised and qsed by faculty members and

their assistants in overcom1ng these problems:

These informal hypotheses were stated to guide the program deve]op-

ment more than to serve as the basis for rigorous controlled research:

They have led, however, to the collection_ of a large amount of usefu]

data on student problems and instructional techniques.

 Beécause of the 1mposs1b111ty of investigating problems in all of
the disciplines at once, a decision was made to begin with_ three unre-
lated fields of study. The fall term class schedule was . consulted to

“find courses that enrolled large numbers of students, and an introduc-

tory course in each of three broad areas was selected: a ph11osophy

course in the human1t1es,7a physics course in the physical sciences,

and a psychology course in the social sciences. In the second year

an English course was added to the program for one trimester.

Thereafter the se]ect1on steps were:

--Gonferr1ng w1th professors . teach1ng sections of the

courses to obtain cooperation from those who would

be regular participants in the data collection  and
program development.

--Seek1ng volunteer pdrt1c1pants from the class members
at the first class session (Students were offered one
extra credit in 1anguage study for the work.)

13




--Selecting for each course approximately

fifteen participants from the volunteers
by randomly choosing the needed number from
those available at necessary times.
Gathering Data through
Lanquage Study Sessions

This Process is explained on pages 4-7 in Chapter 1.

Refining Data and Procedures
through Faculty Involvement

Faculty members were involved in a variety of ways, some continuously

and some occasionally.

--The cooperating professors conferred reqularly with the
language study group leaders, noting the difficulties °

recorded by the students and adding others that might be

anticipated. They also made -suggestions on how such
difficulties could be overcome: .

--A number of additional professors and teaching assistants

from each of the three disciplines and related areas met
individually or in groups with project personnel to react
to the lists of difficulties noted by the study group _
leaders, to consider why students had such difficulties,_
and to offer ideas for preventing the difficulties in the
future. - S

--An advisory committee of faculty members and administrators
met from time to time with the project directors; the

. project coordinator, and the group leaders to review plans .
and findings and to advise how to proceed in future activities.

”,121 : EU




Seeking Solutions

Puring the second trimester of the first year of the investigation
the project staff began seeking instructional techniques and devices
for overcoming the difficulties experienced by students. During the
third trimester (summer) the whole task af the team was to identify
such salidtions and to prepare a manual of suggestions for future usSe
by professnrs and teaching assistants. These efforts to seek solutions
included the following steps: - ' : :

Z=Faculty members who taught the courses and their colleagues,
as mentioned préviously, wére a major source of ideas for
7 techn1ques to overcone studants® prob]ems. ,=/

tra1n1ng, and on secondary and co]]ege read1nq were reviewed
to provide a reservoir of 1deas that could be referred to

by the-language study group 1eaders

--Study group leaders began preparing devices, such as

transparencies with overlays, comprehension structure

charts; logical thinking guides, and. concept. demonstration
gadgets; which were reviewed at meetings with the project
directors and analyzed for their effectiveness in teach1ng

--Journals and reference books in each f.eld”of,1nstructlon
-were skimmed at the university library to find the best
pedagogical ideas of writers in those areas. .

--The group succeeded in describing more than sixty techniques

and devices for teaching specific terms, principles, metaphors,

special language structures, and symbolic systems that had been'
particularly difficult for the students to understand in
introductory courses. Most of these are descr1bed in Chapters

4, 6, and 8.

15
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Student Difficulties:’ The F1nd1ngs

Dur1ng the fa]] tr1mester of the f1rst year the students 1n the

Dur1ng the second trimester the- 1anguage study groups leaders, work1ng
with different groups of students, assessed these "difficulties" care-
fully to differentiate between those that were real problems and those
that were quite easily overcome through study and d discussion. They also
continued to itemize other difficulties listed by the new classes.

‘ilobody was surprised that vocabulary was a major probIem. A few

examp]es of the many technical terms that cause difficulties for students :

angh]ar momentum,"

were: "syllogism," "premiss," "adiabatic process,

“Eentr1peta1 acceleration," "chunking;" and "intervention." Some of the

' genera] vocabulary items that were unfamiliar to many students were:

e1ect1é," "pragmat1é," "66n3ecture," "vacuous," and "contingent."

Metaphor1ca],express1ons m1ght be,con51dered te,be,Simbiy,anethéh
aspect of specialized vocabulary; so they often are difficult to
distinguish. Some that caused problems for a number of Students were
"depositing charge," "decision tree," and- another “tree" with "branches"

that funct1on in semant1c,tab]eaux In connection with both the meta-

thatfhave qther eyenyfday meanings. Examp]es include: "work " "power,
"mass," and "conservation." _ : _ N

‘Instructors noted that many students have a tendency s1mp1y to

memorize expianations of ph1nc1p1es and complex genera11zat1ons without

fully understanding them. A few of the items for which they had diffi-

culty cdmbrehend1ng the exp]anat1ons Were the work-energy ‘theorem,

of _an argument Two spee1f1c examp1es of un1versa1 truths that were
difficult to comprehend were: (1) "The validity of an argument is
determined by the truth values of its premisses and. jts conculsion;"
and (2) "A compound is truth-functional when its truth value can be .
determined under all possible circumstances by the truth values of the

16




in physics and philosophy (logic this time), while mult

comporients ." °

Problems of special language style are difficult to separate from

general explanations unless the observer readily recognizes unique
language structures. This is not easy when one is reading in a field
that is new to him or her. And the person who is highly trained in a

field does not sense that certain language forms are strange fo others.

__Problems of specialized language style were encountered in

Likewise there was a problem in psychology with reading "removed in time

and space” in such statements as “language permits displacement, the
transmission of information about objects or events that are removed
in time or space (or both) from the communicator :|:. "

_ The difficulties with language complexity were|not numerous for
most groups at Pitt: They seem to cause more problems for students

having reading competence below the average.

Sacond Year Difficulties

continued with new classes; different professors, and in some cases,

di fferent textbooks. While the same introductory courses were

studied in physics and psychology, an introductory course on ideas.
of great philosophers was substituted for the introductory logic
course that was monitored during the two trimesters of the first year.
In addition to recording and discussing reading and listening

problems, the language study group leaders began to try out the

instructional techniques and devices that they had begun preparing

During the first trimester of the second year the investigation

during the previous spring and summer. \

. Dburing the second trimester of the second year asxmany,as,pgssjb1e
of the- instructional techniques were tried out in full-sized classes
in | iple small -
group. trials were arranged in psychology to make certain comparisons
possible. The itemizing of difficulties continued in-pjycho]ogy.

" The exact reading and listening difficulties located in each
discipline are 1isted in Chapters 3, 5, and 73 . i

o T

philosophy in statements that begin with; "It is not the case that . . .




0vercom1ng,The Prob1ems

 As mentioned éarlier, the recommendat1ons for pieventing or over-
coming the receptive communications difficulties of students in intro-
ductory university courses include both special lesson techniques and
specific instructional devices. Often these can be used together,
but they also can be used separately at t1mes -

A number of types of lessons and dev1ces are listed here, and many
that were suggested or devised are exp1a1ned in Chapters 4, 6, and 8.

Lesson_Technigues.

Procedures 11atEd as lesson techniques are those that invoive some

sequence of interaction and thinking leading to a desired understanding

_ without any unusual instructional materials. In using the paired.

comparisons technique, . for exaiple,; the instructor has the students com-
pare terms; two at a time; to determine whether one term is Subordinate,
equivalent, or superordinate -to the other; ‘thereby the students sharpen

their understandiﬂgs of the concepts that are labelled by those terms.

] The fo11ow1ng lesson. techn1ques were considered, and many were o
- found to be suitable for the. d1sc1p11nes involved in this proJect Some,
however; might be more useful in other d1sc1p11nes .

inductive concept formation procedure (Taba)
inductive -application of pr1nc1p1es process (Taba)
advance orgarizers (Ausubel)

concept attainment procedure (Bruner)

inquiry training -

synectics procedures <

contingency management '
field trips

programmed lessons
simulation experiences
learning dyad or triad process
demonstration_lessons
semantic mapping .

root webb procedure

text reading guide

guided inquiry

project lesson ,

syntax transformation process
structured 1ndugtlon71esson

directed reading activity -
SQ3R study system '

LI N D D IO I B N 1

underscoring procedures
self-recitation
pretesting

QUEST
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topic _sentence perception

summarizing

nemcry model p 0cess

.Socratic questioning sequence o

reverse reasoning process for rule comprehension

etymological analysis S

visual contrast approach to conceptualization

role playing . o :

paired comparisons ) -
illustrated question sequence

_ Some of these lesson_ techniques were gleaned from references such
as those by Joyce and Weil (1980) ;, Singer and Donlan (1980), and _
Devine (1981). Others were originated by the team members or by the
course instructors. o ,

~ As mentioned previously, cooperating, teachers have said that one

of the major difficulties many students have is a failure to conceptu-
alize from their listenting or reading. That is, they tend to memorize

without truly understanding, and then they fail in trying to provide .

applications for rules and principles. The reverse reasoning process

for rule comprehension is an example of a lesson technique designed
to overcome this problem. Here the instructor offers a rule that the

students can do this successfully;. the instructor can be quite sure '
that they really understand the rule instead of having merely memorized J '
it. . : ) S :

- /
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,Instruct1ona1 Bev1ces

 Words are the coins of commun1cat1on, but as with a11 currency,
their value fluctuates. _When students are constantly bombarded by’
‘words; they have difficulty sensing their full worth. Consequently
language must be given extra 1life from time to time with visual a1ds
- that command atterition and increase the c1ar1ty of the intended—
comnunication. E 5

-

 Many instructional devices have been used by teachers for

centuries, but new ones are constantly needed for novelty and to

help students cope with the increased complexity of the content

of the un1vers1ty disciplines. The following are among those

recommended in this situation. Aga1n, some came from references

and others were 0r1g1nated by the project team.

- continuum cards

- sorting box guides

- hierarchy charts —

- marginal g1osses

transparencies
transparencies with over]ays
semantic hierarchy diagrams
general diagrams -
manipulative modeTs

drill games: . :
mock-ups ' : ' , _ .
charts and maps

flash-cards

LI DU U T B |

= graphs of several types
- formulas 5
= pictures

simulation strips or bcxes
sequence folders )
- wheel matchers

dioramas
- critical attribute lists

- visual contrast devices.
- structured overview designs
= pie-chart models
demonstrative cartoons
.population sample cards. . s
structured summary block designs
contrast charts.
cartooned illustrations

" The instructional dev1ces tend to be specific_ obJects or mater1a1s :

that are used, not as a whole lesson, but as a part of a lesson to

"build interest and understanding. The structured overview design, for

example, 1s a diagram of cue-boxes and 11nes that prov1de the student
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With ‘a bird's-eye view of a topic that is to be studied. The student

fits the subtopics into the boxes to obtain an understanding of the

relationships of the elements included in total topic:

A second example is a set of inductive learning flash-cards. In
one case, to explain incidental learning the students are told to

obtain a certain type of information as the cards are flashed; then
they are asked to answer questions about other information that they .
could have learned incidentally from the same cards.

A set of population sample cards is a third example of an
instructional device. Varying measures of a certain human character-
jstics; such as height; are noted on a large number of cards. Then -
samples of."people" can.be drawn from the cards to illustrate normal
distributions or, perhaps, significant differences between averages.

mént and utilization of new procedures for encouraging students to

complete programs of higher education. The project on Languages of

~ Obviously new times and new circumstances call for the develop-

the Disciplines was an attempt to develop new techniques and to

succeed. Faculties wishing to adopt these processes or variations
of them are invited to utilize the investigative model to institute

revitalize old ones in order to help a largéer proportion of students

their own program development plans. They also are offered the
information on student problems and the instructional techniques
described in the following chapters. . ,




Testing and Refining Suggested Solutions

the project was to try out the instiructional materials that had been
devised, to revise them, and to extend them for future use: This in-
velved: ’

During the second year, as mentioned previously; a major part of

-=Trying out the special lessons and devices in the new

‘language study sessions for each descipline (or in the
“recitation" sections; which are small group supplements
to the regular lecture classes). ‘ .
--Revising the materials on the basis of their effectiveness.
--Adding new lesson techniquew and devices.

--Providing reéyised descriptions of instructional aids for
trial use by.the course professors during the second
trimester of the second year; and determining the
éfféétivenéss\of the materials in the manual.

~--Obtaining student evaluations of as many technigues and devices
as possible on the form shown on the following page.




Summary of Student Evaluations

Name of Technique e — Number of Evaluations
Subject Area e Date of Evaluation .
Instructor I .

1. Did you list this as a problem
in your log? 4444444444#Yes — 1"
T %Yes — aNo

~Not at ATT| | Somewhat | | Very Much

3 1 2 3 4 - 5 Average Rating
2. To what degree was this prob]em ’ - o,
. a difficulty for you?
3. To what extent did the
technique/device attract and
.~ hold your interest?
4. To what extent did the
technique/device resolve your
problem? o . _
Do Not . I Strongly .
Recommend _ |} Recommend| _ | Recommend
1 2 3 4 5

5. Would you recommend that this

technique/device be used in a
lecture? '

6. Would you recomiend that this
techn1que/dev1ce be used in a

recitation section? B ‘ I N .
7. - HWould you recommend the use of
this technique/device to teach

_this Language component? . ' - o

8. 'What are your suggestions to . _
‘ improve this technique/device? : i : R pp—

(L1st thé comments provided by the student on side two of this sheet. )
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' Sharing Results

___The results; including both the information on -types of

difficulties that students have and the instructional materials for

use in overcoming problems, were shared within the University of
Pittsburgh and outside the University as far as the information
could bée disseminated:

This process included:

--Providing orientation workshops for college”and high school
faculties in Pennsylvania, Ohio, and West Virginia who were

interestéd in learning the results and the process.involved:

- --Presenting the findings and the process steps at professional

meetings both regionally and nationally. A

--Informing other departments at Pitt of the investigation while -

using a questionnaire to:obtain information from them about

student difficulties in their disciplines:

This Sharing process is being continued by the dissemination of

. detailed information on student difficulties and instructional

procedures in the following chapters: Although some of the

evaluative findings are not complete at the time of this writing,
general information on student and faculty responses is- provided
wherever possible. :

24 i
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Chaoter 3
RECEPTIVE LANGUAGE PROBLEMS
PSYCHOLOGY

L} o - . p

~ The numbers of reading and listening difficulties encountered by experimental
groups from introductory psychology classes during four trimesters from Fall of
1980 through Spring of 1982 were as follows: '

._Total  Serious
, “Problems Problems
Teghrﬁca1 Yocabulary <« . ¢« ¢+ ¢ & i & 3 299 79
General Vocabulary - . & . ¢ < & . .. 58 9
Explanations of Principles and - -
Generalizations . : . . . . . « . 72 12
Metaphors in the Discipline . . . . . 14 2
Specialized Language Style Factors ,
~ _of the Discipline . . . . . . .. 7 1
Complex Sentence Structures . . . . . 10 . 4
Tabuiar and Graphic Presentations . . 4 1
~ _Any item that students mentioned as a difficulty was considered to be a
problem, but an effort was made pot to avoid including items merely because they
were new to the students. An item was considered to be a serious problem if it .
was classed as a difficulty by twenty percent or more.of any group and if it could
not be easily understood or answered by referring to the text or to another readily
available source. Since most of the students at:the University of -Pittsburgh_are
from the upper forty percent of their high school .classes; more problems might be

listed as serious in colleges that admit a larger proportion of high school grad-
uates. Surely one could expect more problems with sentence complexity among less
competent students. _Likewise, a smaller proportion of difficulties would be
serious in a more selective school. ‘

_As might be anticipated, the largest number of difficulties was with technical
vocabulary. Although the number of serious difficuities in explanations of prin-
ciples and generalizations was not great, failure to understand even a few such _
key items could result in very poor achievement for the student. It appears that
metaphors and special language style factors may be used less frequently in intro-

“ductory courses than is likely in more advanced courses.

The problems encountered in the experimental groups from the four classes

in psychology are itemized,below. The classification of an item as technical
vocabulary; general vocabulary, metaphor; etc:, had to be based on somewhat sub-
jective judgements; so other educators may prefer to classify some items differently.

Those problems that seemed to be serious are starred.




TECHNICAL VOCABULARY IN PSYCHOLOGY:

THE DIFFICULTIES NOTED

*

*

¥*

M 3 *

A

*

* *

*

*

/
hd

ablat1on )

absolute threshold
accomodation

accuity.

adrenacine .

aerial perspective

afferent nerves

after images- .

-altered state of consc1ousness
amb1guous stimulus’

annuism

" anterograde amnesia

aphasia

approach avoidance

assimilation

ataxia =~
attention span
attribution .
automatic writing
autonomic nervous system
axen .
behaviorist
biased_sample
binocular cue ]
binocular. disparity
brain lesion
cawharsis

cerebe]]um -
cerebral hemispheres
chaining

chunking

clustering -

coding

99951§]°"

cognitive detectors
cognitive learning
concept

concrete operat1on :
conditioned response
confabulation
conservation (cognitive)
consolidation
construct validity
content. validity
contralateral contro]

control group

convergent thinkers

corpus callosum ;
correlation coeff1c1ent .
cortex

cue

cue verd1ca1

death instincts

defense mechanism ,::

deja vue

dendrites . = 7
dependent variable

depth perception.
descriptive statistics
developmental psyehalogy
d1eh6t1e listening_
diffusion of -responsibility
discrimination learning
discrimination stimuli
displacement
dissociation
dissociative neurosis
divergent thinkers
dorsal o

doub1e blind experiment
Down's Syndrome
echoic

effect1ve mot1vat1on

eidetic imagery

embryonic periocd
empiricist '

encoding

endocrine system

erogenous zones :

E.S.P. (extrasensory perception)
evoked potentials

excitatory state

expediential effects

extinction
face validity.
factor analysis
feature analysis
feature detectors

fixation

fixed interval
fixed rat1o

e

form equ1va1encé

* ' formal operational

*

fovea
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*
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* k| *

motor cells

free association
Galvanic skin response
Gaglion _cell
generalization grad1enr
germinal period
gestalts

glia

habituation
hemispheric lateralizations
heterogeneous chains
heuristic _

hippocampus
homeostasis

hypotha]mus-

iconic mode

imprinting

incidental learning
independent variable
inflection

inhibition

insight ,

instrumental cond*t1on1ng
internalization :
intrapersonal standards
intuitive phase
involuntary response
kinesthesis

latent learning

libido

1ife instincts

Timbic systeni

linear perspective
localization of functions
long term memory .
media bias

median.

medulla

meiosis B

memory retrieval

memory storage

memory trace
metacognition

method of loci

mixture suppression
mnemonic devices
modality specific

monocular cues

morpheme -~
morDho]ogy -
motion parallax

motivated forgetting -

27

—— random sample

‘object permanence

multiple contro]

mu1t1p1e persona11ty

myosis

nativist . .. .

negative feedback

negative punishment o
negative reinforcement

nervous system

neuropsychologist

neurosis

neutron

nodes of Ranv1er

object concept

observat1ona1 1earn1ng

operant conditioning

optic chiasma
optical illusions

overt behavior
paradigm

-parallax

parasympathet1c nerves
parasympathetic system =
partial. reinforcement schedu]e
peneal body

perception

perception of movement

‘perceptual constancy

perceptual set

perfect correlation

phi phenomena
phobia
phoneme
ﬁhiéhb]bgy

pons

‘positive. re1nforcement

precocial )
prédictive validity
preoperational stage
presoc1a1 species
primary neural aging

. primary reinforcement’

proactive 1nterference
psychophysics
psycholinguistics:
punishment

v

radical behaviorism



*i %

*

receptive field
receptor cells
recoding
radintegration
reductionistic

reflex

reflex arc

‘regression (toward the mean)

reification

REM

representat1ona1 thought
representative sample
respondent behavior
reticular activating system
reticular formation
retinal detachment
retinal disparity
retroactive inhibition
retroactive inmterference
retrograde amnesia

rods

samp]e

-saving score

schedule of reinforcement

schema

secondary reinforcement
selective attention
semanticity.

semantic network
senescence

sensory gat1ng

sensory motor stage

septal area

serial reca]]

serial scanning

- shadowing

shaping

short term memory

skewed distribution

socialization

somatic

somatic division (of the -
periphéral nervous system)

somato sensory cortex

spontaneous behavior

standard deviation

state dependent behavior

statistically significant

statistics

stimulation

stimulus control
s5timulus genera11zat1on

a8

L N ]

_stimulus substitution

storage
strobosgopic motion
structura11sm ,
subjective contours
sublimation
superposition ..
swimming reflex
sympathetic
sympathetic nervous system
synapse

synaptic space
synaptic vesicles

‘syntactic

synthesia =

tactile

target organs of endocr1ne
system }

template match1ng

terminal

texture grad1ent

thalmus

Thematic Aptitude Tests (TAT)

threshold

trace dependent

transduction

transfer-of training

transmitter substances

uncondi tioned response
unconditioned stimulus
validity

variable

variable interval
variable ratio

ventral

verbatim_ reca11
veridical

vestibular sense
visual capture (or dominance)

visual illusion

M
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AEENERAL VOCABULARY USED IN PSYCHOLOGY . THE DIFFICULTIES NOTEB R

* algorithm | similarity

assiduously §upggd1nate
audition , superiority
auditory T superst1t1ous behaV1or
compliance : sgr¥e{ <
compulsion utility

*-.Cths . © variable ratio
conformity
contiguity
contingency
contingent
continuity
convergence

~ convoluted

* deductive reasoning

desens1t1zat1on

* equipotentiality

generalization
grope .
h1erarch1ca1
identification
jdentity
illusion
* inductive reasoning -
inferiority
inferred
inhibitory
intensity
nuances
chfuscate

* pandemonium

phonetics

placebo

precarious
prem1se )
propositions (1anguage)
proximity
recall
redundancy

~ reincarnation

" * replication

repository
repression
retrieval =~
reverberatory
salient focal colors
scanning
scope ,
semantics ;o e o

* shibboleth T 29
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EXPLANATIONS OF KEY PRINCIPLES, THEORIES, GENERALIZATIONS; AND
COMPLEX CONCEPTS IN PSYCHOLOGY: THE DIFFICULTIES NOTED

~ Sometimes the students reported only the phrase with which they
had difficulty instead of the whole statement. In many cases the
phrase has been amplified here by the statement from one of the
textbooks; but usually in cases where the phrase was taken from a

lecture, no expansion has been possible. In some instances it is
possible that a professor misspoke or that several students misunder-

stood what was said. When both a lecture statement and a textbook
statement was mentioned, the textbook statement is given here._ Al-

though the students considered each item to be a "key" principle;

theory, or generalization, a person having more background might well -

consider some to be relatively minor matters. Items found to be -

serious problems are starred.

1. activation theory--"Some psychologists believe that intensity is

the sole characteristic of emotion; that the level of arousal
“is the only thing that makes it possible_to tell one emotion

from another. This activation theory holds that all behavior

lies along a continuum of activity, from the low level of sleep

to high excitement." (Morris 1979, pp. 388).

2. altered state of consciousness--"...the cognitive and intellectual
controls on behavior can be weakened by sensory overload, altered
states of consciousness; and a reliance Upon noncognitive feed-
baCk,KS?ch as physical absorption in the act)." (Zimbardo 1980,
pp. 508 ' . ‘

3. - approach/avoidance=2Ths tendency to approach a desired goal gets

stronger the nearer the subject is to it: The tendency to go

away from a feared place or object also gets stronger the nearer
the subject is to it." (Zimbardo 1980; pp. 314).

4. Bell-Magendie Law--"The relationship--'dorsal equals sensory'

and 'ventral equals motor'--was one of the first consistent. func-

tional features of the nervous system to be discovered. It is
named the Bell-Magendie law..." (Braun and Linder 1979, pp. 251-252).
*5. bigfeedback process--"Individuals can be taught to control a '

variety of internal body processes by a technique known_as

biological feedback, or biofeedback. In biofeedback, small
changes occurring in the body or brain are detected, amplified,
and displayed to the person and/or researcher. Sophisticated -’
recording and computer techniques make it possible for a person

to attend to subtle changes in heart rate, blood pressure, tem-
perature, and brain-wave patterns..." (Zimbardo 1980, pp. 374).

brain regulates behavigr--The brain regulates beiiavior in_three
major ways. "The task of determining exactly how the brain
controls behavior is obviously a very difficult one." (Wortman

and Loftus 1981, pp. 99) ‘ . _ :
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8. brain _wave functioning--"When the graph Shows that the yogi's|
_ brain is emitting a steady flow of slow rhythmic alpha waves, the
experiment begins.::His brain; deep in meditation, registers no

reaction to these disturbances::."(Wortman and Loftus 1981, pp.
386-387) . :‘

9. classical conditioning process--"repeated pairing of a neutral

stimulus with a stimulus that evokes a reflex response until the
previously neutral stimulus alone evokes the response." (Wort-
man and Loftus 1981, pp. 614)

. o . B . N .. . o e 7‘
10. cognitive development perspective--"...many psychologists view \

view cog-
nitive development as a series of qualitatively different sxagesg

At each progressive stage, they argue, the child's characteristic

ways of thinking about and-approaching the world bacome more
mature...Not all psychologists agree with a stage approach to
cognitive development, however. Some believe that many of the !

qualitative differences in cognitive ability.that seem to exist |

between an older and a younger child may be largely explained by |

quantitative differences in the knowledge that the two have \

acquired..." (Wortman and Loftus 1981, pp. 245) 7 ;

*11. coanitive functioning--"The cognitive function, as an ultimate |
mode or aspect of the conscious life, is contrasted with the \

affective and conative--feeling and willing--or it is noesis - |
as contrasted with orexis." (Drever and Wallerstein 1964, pp. 42) |
- s ) ) ,,,, ) ‘ ) S \
12. cognitive schogl=="They broaden the domain of psychological !

wiia 1 _¥1 b £ bbbl Sl {

reality beyond 1imits of behavioral reactions to external stimuli.
Mental processes--attending, thinking, remembering, planning,

expecting, wishing, fantasizing, and consciousness itself--are

'stuff' of the cognitive psychologists: In counterpoint to

the vhysical actions emphasized by the behaviorists is the

uniquely human activity of self-awareness." (Zimbardo 1980, pp.24)
13. cognitive theory of learning--".:.cognitive psychologists argue -
that what a rat acquires when it:learns to run a maze is not

necessarily a series of automatic movements contrglled by specific
stimuli, but rather a 'cognitive map' of the maze's spatial lay-
out..cognitive psychologists maintain that much of human learn-
ing takes place without overt rewards or punishments being

meted out. Two types offlearning that fall into this category.
are latent learning and‘Social learning through observation..:.”

(Wortman and Loftus 1981, pp. 169-170)

14. Collins andQuillan Theory--"A monent's reflection will reveal

that your world is very neatly structured through hierarchies
of concepts..." (Wortman and Loftus 1981, pp. 211)

*15. concept network development
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16.

17.

conservation process--The preschool child "believes that numbar
can vary with_an irrelevant transformation, such as a change
in spacing...Two other conservation problems beyond the grasp
of the preschooler, conservation of mass and conservation of
length...Conservation of number is usually understood first at

around age six or seven; then conservation of liquid, still later

conservation of weight...although older children grasp a growing

number of specific concrete operations, they cannot yet under-
stand the similarities among them." (Wortman and Loftus- 1981,
pp. 250) .
consolidation hypothesis--It is assumed that a "reverberatory”
process or a-series of solidifying events occurs in the brain
when memory is attained.

18. Constitutional differences theory--William Sheldon's constitu-

19.

20 . "‘:\

Vs

21.

22.

23.

tional differences theory of personality "created obvious

associations between body size and type with activities and

preferences. Endomorphs are relaxed, love to eat, Sociable,
gut-oriented. Mesomorphs are physical people filled with

energy, courage, and assertive tendencies. The ectomorphs

are brainy, artistic, introverted temperaments who think
about life rather than consuming it or acting upon it..."
(Zimbardo 1980, pp. 299)

contiquity law--Contiguity is "a necessary, but not sufficient,
condition to account for learning associations." (Zimbardo
1980; Glossary III)

criterion for abnormal behavior--"The decision to.declare some-

‘one to be insane or mentally 111 is always a judgment about

behavior. We have seen throughout our study of psychology

that the meaning of behavior is Jjointly determined by its"
content and the context in which it occurs. The same act in

a different setting conveys very different meanings..."

(Zimbardo 1980; pp. 388)
criterion-referenced/norm-referenced féSﬁ~€éVéigEméEtiiPub]iéﬁéd

achievement tests usually are norm-referenced, because their
stanc *d score: ile criterion-referenced
tests are developed to reflect mastery of a particular body

of content.

-

effect; the law of-="A theory formulated by Thorndike that S-R

connections are strengthened by satisfying events and weakened
by unsatisfying or unsuccessful ones." (Zimbardo 1980,
Glossary IX)

Erikson's theory of personality development--"Erikson identified
eight stages of psychosoci.] development describing the human

cycle of life from.infancy through old age:. AY each stage a

‘particular conflict comes into focus. " Althoughyit _is never

resolved once and for all, it must be resolved Sufficiently
so that the ‘individual can cope successfully with the con-
flicts of later stages..." (Zimbardo 1980, pp. 184)
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24.

25.

27.

28.

29.

-«
I U
escape and avoidance conditioning--'"There arethree aversive
control paradigms: escape, avoidance; and punishment. In.

escape and avoidance conditioning behavior that effectively

terminates the aversive stimulation_is strengthened and

maintained..." (Zimbardo 1980, pp. 75)

fragile short-term mechanism problem--"Like sensory-informa- _
tion storage, short-term memory has limited capacity and can only

‘store a small amount of information, about five to seven un-

related items, whether words, letters, numbers, or something
else.::Further, if short-term memory is averloaded; information
will 'be pushed out." (Zimbardo 1980, pp. 136) ,

forgetting attributed to "decay" and “interference"--"Perhaps
the oldest theory of forgetting is that memories simply fade

away, or decay, with the passage of time if they are not
renewed through periodic use...The concept of decay...may be
useful in explaining.loss .from fragile short-term memory, -but
its application to long-term memory is open to question...The
phenomenon of interference is another reason for forgetting.

According to this view, memory of a year-old movie fades due

to the unavoidable confusion that results when people subse-

quently encounter very similar experiences..." (Wortman and
Loftus 1981, pp: 202) : ,

focusing strategy-="...Through more and more experience with

other examples of arthropods you would gradually learn to

eliminate from your definition all those features that can be

varied and still yield an. instance of the concept: This

approach to concept formation is.called a focusing strategy
because you begin with a composite hypothesis and gradually
focus in on the relevant characteristics.” (Wortman and Loftus
1981, pp. 212) : '

Gall's Theory--"Gall. suggested that the human brain was com-
posed of.tnirty-seven distinct organs, each of which was

related to a fundamental behavioral 'trait' and that the

size of an organ reflected the magnitude of the correspond-
ing trait." (Braun arid Linder 1979, pp. 246) T

general adaptation syndrome--"According to Selye (1956), the
general adaptation syndrome involves three stages: aiarm,

resistance, and exhaustion. The alarm stage begins with
activation of the sympathetic nervous system.* The organism is

made ready for action: Glucose level rises; neartbeat and

breathing accelerate, in short the body pulses with energy...

If stress continues, the body soon responds with what Selye
calls resistance..." (Wortman and Loftus 1981, pp. 326)
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31.

32.

33.

34.

*35.

. generalization, principle of-="...In generalization, a range of

stimulus values similar to the originally conditioned stimulus:

will elicit the responsé. And a range of response values

similar to the originally reinforced one are enacted and re-
inforced..." (Zimbardo 1980, pp. 75)

Gestalt psychology--"According to Gestalt psychologists, we.

are constantly organizing bits and pieces of information .into

meaningful patterns. These patternms.are called gestalts, after
the German word for 'pattern' or 'whole'..: The Gestalt is
said to be greater than the sum of its parts..:From their data
they formulated a number of principles to explain how sensory
stimuli are structured so as to lead to the perception of

gestalts: Two of the major concepts they came up_with are _

grouping and figure-ground..." (Braun and Linder 1379, pp. 29)

hypothesis t theory--"Hypothesis testing is a strategy

‘That is commonly used by scientists to solve problems. It

involves the formulation and testing of ideas about- the
manner in which a_goal can be reached...As we generate each of .
these possible solutions,; we test it in our mind or in reality

.:.We continue to develop and test hypotheses about how to
solve our problem until an acceptable solution 1is reached:"
(Braun and Linder 1979, pp. 130§ .

inferential statistics functions--"Often the goal of research

is to explore hypotheses, and for this purpose psychologists
must turn to what are called inferential statistics. Infer-
ential statistics provide ground rules or conventions for . .
determining what conclusions can legitimately be drawn from data.
...Researchers...must make use of inferential statistics to

infer (draw a reasonable conclusion as to) whether the data

clearly support the original hypothesis..." (Wortman and Loftus

1981, pp. 55)

interference theory--As new information gets mixed up with -
other information, it becomes narder to remember.

linguistic competence vs. linguistic performance--"Linguistic
competence is a person's intuitive grasp of the rule for
constructing grammatical sentences. But there is obviously
much more to human language than implicit knowledge of.
structural rules alone...The application of our implicit
knowledge of grammar during speaking or listening. is known_ as
linguistic performance." (Wortman and Loftus 1981, pp. 279)
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*36. ]1ngu1st1c relativity hypothes1s--,,,.,Accord1ng to his _
Tinguistic relativity hypothesis, thinking is patterned by
language, and the language.one speaks determines one's view
of the world. If a language lacks a particular._ expression,
according to Whorf, the thought that the expression corresponds
to will ,probab1y,not occur to the people speaking that
language." (Morris 1979, pp. 221)

~ 37. linguistic universals--"Interest has shifted to..:the extent

to which thought influences.language, rather than language

e TRII e Aelltveet = ¥ eL_Y = It

thought...Are there universal characteristics of human thought °

processes that create universal linguistic stru'ctures"'l (Braun

and Linder 1979, pp. 214)

*38. -ﬁasloﬁfsﬂﬂierareﬁyf-,* . MasTow de11berate1y set out to create
what he called a th1rd force' in_psycholagy; one that offers
a strong alternative to psychoana1ys1s and behavior1sm

fulfill those at-the next highér 1eve1 . fundamental needs
.psychologjcdl needs...need far se]f—actua11zat1on
(wortmaﬁ -and Loftus 1981, pp. 430- 431)

‘distinct levels: the sensory register, short-term memory,

and leng-term memory ..They regard these levels as,stages in

s 39,L memory. theorx,ofk-"Many theor1sts now separate memory into three

> a kind of refining system through which raw mater1als pass-

At each levelsz:the materiall s’ reworked and is either discard-
ed oF- stored " (Morr1s 1979 pp. ]88)

ey

, 40;‘“m1ndmbody gnest1on-- ces what is: the re]at1onsh1p between mind
©." -* and body? There;is no doubt that“relatidnship is a complex
w +- . onei.;Today; a]though psychologists continue to speak of the
. mind and the ‘body as ‘'separate entities - for convenience of. _
discussion, most acknow]edge that mind -and body are intimately
. entwined. - But:.ino one knows exact]y how ." (Braun and

L1nder 1979, 6p 6= 7)

i

?4j< mora1 deve1opment-="Accord1ng to Freud, as the child 1dent1f1es

S oy w1th parents and’ takes .on their: standards, the conscience

develops.'. .Some psycho]og1sts describe moral deve1opment in-

terms of stages .Piaget has identified various stages in

o ch11drenfs awareness and use of mora1 rules...A similar stage
theory has been proposed by Kohlberg.:.each level is seen as

6 e Cead

requiring a more advanced level of cogn1t1Ve development. .

“-preconvent1ona17]eve1 ..conventional 1eve1 :.postconventional
level. oo (Morr1s 1979 pp:: 113—114)

- 42. -multiple contro] pr1ncgple-- .the performance of any specific
* behavior is 1ikely to involve most or all of the brain. The
: comp.lementary principle dlso seems tc be true: that is, a
4 : specific-part of:the brain is 11ke1y to ‘be involved in- the
.+ .. performance of. many..types of. behavior. This is called the
;;pr1nc1p1e of mu1t1p1e contro] " (Braun and L1nder 1979, pp. 264)
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47.

* 49,

ﬁat§V1sf fhééizf~AEEBFaiﬁ§ to the nativist-theory children acquire

learning... .

neodissociation view--relates to a. loss of interrelationships.
between groups of mental or semantic processes as w1th schiz-
ophrenics.

objective permanence~--To an infant objécts have no existence '
other than their own interaction with them. According to
Piaget, a very young infant does not seem to understand that
her body is one object in a world of objects, some an1mate Tike
herself and others inanimate.

Qedipus_conflict--"According to Freud, gender role identifica-

tion and the adoption of sex-typed behav1ors are the result of

the Oedipus conflict, which presumab]y occurs between the ages

of three and five or six: 7Th1s is the time when most children

cover the genital differences between the sexes, and this

s
g%§E6VéF§, according to Freudian theory prompts children to

see themselves as rivals of their same-gender parent for the

affection of the parent of the opposite sex: Freud believes
that a great deal of anxiety develops as a result of these
desires: . ." (Wortman and Loftus 1981, pp. 262) '

oppenent process model--"Beginning with the assumption.that
argaﬁxsms are designed to_maintain a cérta1n biological and

strong emot1ona1 response disrupts this balance an opponent
process is activated. . . If the initial emotionai response
is negat1ve, ‘the cpponent process will be positive. and v1ce
versa. . ." (Wortman and Loftus 1981, pp. 362) -

optimum level of arousal theory--"According to Hebb, mot1vated

behavior begins with the occurrence:of some apgropr1ate

sensory_ event.,.f.f These sensory inputs then travg]igoffwfff
appropriate regions of the cortex, where they serve to direct

behavior: Simultaneously,, the same sensory signals activate

the reticular formation, which bombards the cortex with diffuse
neura] 1mpu]ses. If th1s d1ffuse cort1ca1 arousa] is W1th1n a

Thus there is _an optimal level of arousal for effective
behavior: . ." (Wortman and Loftus 1981, pp. 359)

optimum solution
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50.

51.

*B52.

*53.”

55.

repetition or pract1ce has procéeded beyond the point necessary

-for_the retention_of recall. requ1ﬁea..." (Drever and Waller-

stein 1952, pp.. 198) C€ramming is "a method of preparing for

the examination; mainly by repet1t1ve methods; and re1y1ng on
recency and frequency_for success in reproducing the material."

- (Wortman and Loftus 1981, pp. 55 )

overregularization_of speach fbrms--“One teason the acqu1s1tion
of grammar is so difficult is that there are exceptions to .
many grammatical rules. Consequently, young children tend to
comit errors of overregularization--that is, they overextend
a grammatical rule to instances in which it should not apply..."

(Wortman and Loftus. 1981, PP- 295 )
paradigm for. resgpndent condltlonlngr-"A _paradigm is a symbo]1c

* model or diagram that helps us understand the essential

features of a process...Paradigms are ways of thinking about

a certain class of events or processes that affect those events

..:The central idea of the respondent conditioning paradigm is:

the learned association between a weak and a strong signal
transfers sufficient power to the weaker stimulus: so that it

comes to elicit the same response(s). orig1nally controlled only

by the stronger one. " (Zimbardo 1980, pp. 41)

persona]1ty¥development thébﬁy Vér1ét1bh$2:"Psy€hoaﬁalyt1e
approaches emphasize childhood experiences as -critically -
important. in shaping adult personality...behavioristic. and.
social learning approaches are those based mainly on princi=
ples of learning and reinforcement...Trait theories say
simply that human behavior can be organized according to
characteristics that are called traits... Finally,_ phenomeno- _
logical approaches emphasize the putentia] of human beings for
growth; creativity, and spbntane1ty " (Nortman and Loftus

1981, pp. 40)

Piaget's stages of deve1o"ment--Accord1ng to P1aget the
stages of childdevelopmentare:(1) the sensory-motor stage,
(2) the preoperational stage; (3) the concrete operations -
stage; and (4) the formal operations stage. -

psychobiology investigations=-"investigation of psychological
problems in the field of general biology" (Drever and
Wallerstein 1952, pp. 230) .
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psychoanalytic theory--"...Freud encouraged them to talk
'directly about their difficulties, and”from this he de=

veloped his psychoanalytic technique of ‘free association

of ideas:' He found that as patients mentioned their thoughts

. and described their dreams, they began to remember thoughts

or events that they had forgotten. Once these events were

remembéred, the patients could deal with them successfully..."
(Morris 1979, pp. 422-423) . ;

psychodynamic_behavior theory--"The psychodynamic view of psycho-
pathoiogy, 1ike the biomedical one; locates the core of the
disturbance inside the disturbed person: It accepts a general
model of a disease.core that shows up in symptoms: However; it

emphasizes ongoing, intense psychological processes rather than
physical imbalances...neurosis is viewed as the inability to
resolve adequately the inner conflicts between the unconscious,
irrational impulses of the id and the internalized social .
constraints imposed by the superedo..." (Zimbardo 1980, pp. 424) .

-psychosis, characteristics of--"Psychoses are severe dis-
turbances chardcterized by disordered thought, inappropriate

emotions, and bizarre behavior. The psychotic is out of touch

with reality; living-in a private world and behaving in ways
other people find difficult or impossible to understand..."
(Morris 1979, pp: 520) .

pure research vs: applied research--Pure research is done for
its own sake: Out of pure research comes applied research

which focuses on a specific problem.

quantitative growth--Differences in the knowledge that children
acquired at different stages appear to be qualitative differences
in cognitive ability. _

schema development--"The process of assimilating new infor-
mation and experiences involves orgdanizing past reactions and
experiences into _cognitive structures called schemas."
‘(Zimbardo 1980, pp. 128) .

self theory of Carl Rogers--"As we mature in our infant years,
Rogers believes, we gradually acquire awareness of being and
awareness of functioning:. A portion of our private world

then becomes differentiated to us as 'me' and becomes our

conscious self::.At the same time; we form value judgements and
become aware of pleasurable and unpleasurable experiences."
(Morris 1979, pp. 435) : - .

38




*63.

64.
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66.

serial position curve-="The results of a series of experiments
- ...that elegantly demonstrate the separate contributions of

short-term-memory and long-term memory to the serial position

- curve. The black dots show the percentage of correct recalls

as a function of the position of the word in the list. The
colored line in A represents the 1dea11zed form of the data...
(Braun and Linder 1979, pp. 112)

sex roles; devele’mentgef'-"nespite common assumptions about the
natural’ and 'biological’ differences. between the sexes, most

research on the sub,

t does not support the notion of profound

"differences...Chi¥dren are socialized into stereotyped sex roles °

through pressure/at home (such as the use of sex-typed toys and

clothing and through sex stereotyping in the schools and the

mass media:" (Mprris. 1979 pp. 106)

social learning fheory--"In the social. learning view, behavior,

personal factoyS; and environmental factors all operate as

1nterlock1n Mdeterminants of each other. It is true that
behavior ¥

influenced by the environment, but the environment"
is partly of our own making. Behavior is shaped by reinforcers,
but it is usually human beings who make those_reinforcers avail-
able or scarce for ohé-éhbther;" (Zimbardb 1980; pp. 81)

tracefdeciy,theory--The passing of time causes ‘the strength
of memory. traces to decrease, mak1ng memory. more d1ff1cu1t.

traltmthecny--"Tra1t theories (of gersona11ty) say simply that

human behavior can be organized according to characteristics:

that are called traits--for example, aggression, friendliness,

and honesty. People differ from one another in the extent to
which they exhibit particular tra1ts «:"  (lortman and Loftus
1981, pp. 406) :

transfer from STM to LTM=="It isfgénérai'iy believed that the

Ttransfer depends on the amount of time the information has re-
mained in the rehearsal cycle: the longer the time, the more

~likely thé transfer. Once 1nformation begins to enter 1ong-

processes to firmly fix it there. According to this: consoi1da—

tion theory, unless the initial phys1olog1cal change, or memory.

trace, caused by the new 1nformat1on has time to become stable

and firm, new information coming in may interfere with or

obliterate it: The longer the consol1dat1on processes operate,

the more durable the memory.. "(Braun and Linder 1979, pp. 110)
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visual depth/dJStancefcuesr-"Depth percept1on is 51nm1y the
ab111ty to tell how far away an object is...depth. percept1on

is partly the result of the fact that the brain.receives

visual input from two eyes rather than one..:.There are a number

of monocular cues...that augment depth perception...motion
para]lax .relative size...linear perspective:..texture gradient

part1a1 overlap..." (Nortman and Loftus 1981, pp. 130-131)
Weber's Law--"...according to Weber's law, the- amountﬁgf” i}

always a constant proportion of the intensity of the st1mu1us
(Braun and Linder 1979, pp. 271)

Yerkes-Dodson Law--"At low levels of motivation arousal . per-
tormance is poor; as motivation increases, performancé improves,
but only up to a point. After a certain po1nt, -called the

optimal arousal .level, further increases in motivation cause

performance to deteriorate.. This relationship ...is often called

.the Yerkes-Dodson law..." (Braun and Linder 1979, pp. 137)

METAPHORS USED IN PSYCHOLOGY' THE DIFFICULTIESfNQIED—Aguggr—77~;—~

*8.

*g,

10.

11,
12.

AN _this I lap up with av1d1ty, _no ‘one has ever dished me up more
praise than I can swallow.

. .Behav1or involves, in effect, find4ng the buttons_ ancthengerson

has_and- gre;s1ng them in such a way -as-to get others to respond as
you W1Sh =

This is an examp]e of the cockta114party phenomenon.

The eye is like a camera:

The behavior was preceded by the firing of a neuron.

The researeher could not see the forest for the trees.

. His research was p]aced in-a -holding pattera uUntil add1t1ona1

‘funds were available.

Long-term memory Is Amllar to a library with its_card catalog,
or to a boekgandeltseﬂndex

Memory is aeggod;press.

Memory is llkeea,wr1tten Eeper

Memohy traces can be compared to paths in the WQods

The level of memory called the sensory reg1ster by cognitive
psychologists is like a reception room for the other memory

functions.

40 .
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"13. The thalmus is a sort of switchboard or re1ay station for
messages reee1ved by the bra1n. '

14. "dust a decade earlier phys1e1st5', . . nad éUCCEedéd in

ing the seécrets of nuclear fission." (Wortman and Loftus
1981, pp. 149) -

SPECIALIZED~LANGUAGE STYLE FACTORS IN PSYCHOLOGY: THE DIFFICULTIES NOTEDl

}*1. They planned the experiment according to a with1n-and~between
subject design.

2. Ch11dren have d1ff1cu1ty comprehena1ng a s1tuat1on that is
- removed._ 1n time,

R 01der ch11dren _recognize that something exists even if it is

removed in space; while very young children do not.

. licguistically mean1ngfu1 and Qrescr1be how they should be -

ordered to form words.
2

The ab1]1ty of an individual to—erg§ﬂ1ze _and process. visual

informations—-as in finding a simple figure in a complex one, —
is a characteristic of perceptua1 deve1opment

|
)

6. . Both the fixed internal and the fixed ratio schedules of
reinforcement are based on regular and predictable re1at1onships

between behav1or and re1nforcement.

7. Operant behavior fo11owed by an avers1ve stimulus results 1n
punishment. Lo

COMPLEX SENTENEE STRUCTURES IN PSYCHOLOGY: Tﬁé 'HE _DIFFICULTIES NOTED - —

*]. When action potent1a1s reach the end of the axon, chemicals
called transmitter substances stored in sacs at the top of the

axon are released into the synapse, a tiny gap that separates
an axon from a connecting neuron, transmitting a message to

the neurons.
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2. Psychologists sometimes use participant observations, in which
order to record end 1mpress1ons that are accessible only to
group members. _

*3. Epileptics who had undergone certain kinds of brain surgery
obtained relief from their epilepsy, but they sometimes
suffered an unfortunate side effect: they could no longer

transfer information from short-term to Tong-term memory;

that is, they could no 1onger learn from and retain new
exper1ences..

- 3 . E .

4. Hearst and Jenkins pointed out that the outcome of both k1nds

of learning is the same: in,both cases, the time sequence is:

stimulus — ~ response — re1nforcement.

5. ‘In classical conditioning, the sequence involves a conditioned

stimulus which produces a conditioned response and is followed
by a reinforcer; still gett1ng a response in each repetit1on, -
but with responses obtained in two d1fferent ways; 1n the énd

.15 always the reinforcement

*6. This concept will béecome increésingly,apparent throughout this
book: The emphasis on learning underlies contemporary approaches
to such psychological processes as motivation, perception, and
~thinking, and. learning theories form the basis for much of the -

practice of education and rehabilitation today.

*7.  Although negative reinforcement and punishment are two comp]etely

.di fferent processes, they are often categorized, as here; under .

aversive conditioning, because they both 1nvo]ve aversive

stimulation:

S

8. Some.indirect ev1dence is provided by the fact that_ any event

that either suppresses neural activity (such as a blow to the
. head; carbon monoxide poisonings or heavy anesthesia); or causes
neurons to: fire 1ncoherent1y (such as electroconvulsive shock)
,can apparently 'erase’ 1nformation he]d in Short-<term memory.

9. Most important for an understandiﬁg of motivation, this general
state of cortical arousal seems essential for sensory signals
otherwise reach1ng the cortex to activate a goal- -directed response._

10. For one thing,,if a reader’is shown a passage printed.so that

each line contains a separate constituent, he or she will comprehend

the passage better than if the lines break mid-constituent.
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TABULAR GRAPHIC, AND FORMULA PRESENTATIONS IN PSYCHOLOGY: .
THE DIFFICULTIES NOTED -~ o . =

1. A graphic presentation of the spectrum of electromagnetic energy.
Description: "The small portion of this spectrum to which the
human eye is sensitive is shown expanded. The scale on the large

spectrum is a logarithmic scale of wavelength: each step on the

scale corresponds to a tenfo]d increase in the wavelength of the

electromagnetic radiation." (Wortman and Loftus 1981, pp. 116)

2. A picture using color: oppos1tea to demonstrate visual afterimages.

(Difficult perhaps because the explanation 1s in the text instead
~of being by the picture:)

3. A line graph showing responses per minute when the subject is
rewarded and not rewarded.

*4, A table on catedories of meaning. (Difficult because of the

. heavy concentration of information.)
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Chapter :4

-

INSTRUCTIONAL TECHNIQUES FOR PSYCHOLOGY

: . Lists were provided in Chapter 3 of 464 difficulties in receptive com-
‘munication_that were experienced by students.in introductory psychology -
classes; 108 of these were considered to be fairly serjous. During the
second year of the project the team outlined approximately forty-five in-
structional techniques and devices to use in preventing or overcoming some
of these problems. The ideas were gleaned from participating faculty mem=
bers, from réferences, and from earlier teaching experiences of team members.
Each technique was tried out informally with a group of ‘students, and if
found promising, was developed further and tested on one or more groups as
time permitted Summaries of student evaluations for techniques used during .
the final trimester are given on the last page of this chapter:

Space limitations make it poss1b1e to describe only twenty-two of the

techniques here.. These procedures were selected to show a variety of first-

hand. exgeriences, simple demonstrations, transparency sets, charts, and:

guided study methods that can be used with classes of qifFerent sizes. The

11sf, with pages where they can be located,,follows

Inductive tearning Bemonstration w1th Flash=Cards (Incidental

Learning): (i s & 5 & 5 5.5 5 5 4 o i s e m eia e e o e e e e e .
€ontrast1ng Be51gns to Exp]ain a Precess (Chunking). S e e e e e

Concept Attainment. Technique e e_e 4 s e & wis s e w e e e e
Three-Step Abstraction Process to Teach a Complex Concept. « . . . .
Diagrammatic Representation of an Explanation (Regression) . . . . .
"Cloze" Technique for Teaching Terms (Nervous System). . . . < . . .
Transparency with Overlays to Exp]ain Physical Characteristics

(B1ind SPOt) + v v v v v o o o o b e e e i e R -
Accordian Chart Illustrating Language Style: . . -« . « & & ¢ & + & .

Set of Slides to Illustrate Perceptions (Depth and Bistance Cues); .

Technical Vocabulary Lug for Study Triads. . . . . . o . o ¢ ¢ ¢ &

Quick Demonstration of a Psychological Function (Gognition). e e

First-Hand Concept Development Experience. (Confabulation). : « : :

Mini-Experiment to Demonstrate a Concept (ESP) « . . « « . .« . . . .

TréﬁsﬁéFEﬁcy Pyramid. I]]ustrating a Deve]opmenta] Process

éelf-Testing Technique to Foster. Comprehension (Metacognition)
Recorded Comparison (Lingu1st1c Competence vVS. Linguistic

PErfOrmance) « « o o « o o o oo o o o o o 4 o o o o 0 o s 4o oa
Folding Chart (Deep 'Structure, Surface Structure). . . . . .. oo
Transparency Summarization Set (Moral Deve]opment) o
Expanding Chart (Maslow's Hierarchy) . . . . ¢ ¢ ¢ ¢ ¢ o0 ¢ o & o
Transparency Set to Abstract Key Concepts(Piaget). . . . . . . . ..
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INDUCTIVE LEARNING DEMONSTRATION
USING FLASH CARDS

Purpose: A device to lead students to discover the nature of incidental learning,
as well as the importance of motivation for learning.

Description: Six very 1arge flashcards are used.. On each f]ashcard two rectang]es
of paper of different colors are glued; a variety of colors being used for
the various cards. On one colored block on gach flashcard a number is written,
and on_the other block a word is written. Students are directed to learn to
associate the words and numbers as the cards are flashed.  No mention is
made of the colors until after the first learning experience. Then students

discover they learned the word-number associations weil, but learned very few :
of the colors incidentally. :

Learning Principle: An inductive method of reasoning in which students d1scover

principles or facts for themse]ves enhances 1earn1ng better than mere -

~.exposition by the teacher.

Time Required for Use: 10-15 minutes

Preparation

Materials Required: Six cardboarq”rectangles about 9"x12"

Twelve rectangles of variously co]ored paper about 4"x6"
Fe]t lettering pen .

Production Steps: 1. Writé one di fferent word on each of six colored rectanc]es
2. Write a number on each of six other rectangles.

3. ‘Mount a number and a word on each cardboard sheet (f]ash

- card) with %" space between them.
4, Make six or more flash cards.

Teachi;g,SuggeStian

Ask the students to view each card for one second wh11e they associate the words and
numbers on the card:. The students arc to tilen question them on which words and
numbers were paired. Next; question them on the colors:
1) What color was the card that bears the word s1ng"

- 2) What color was the card that bears the number '3'?
Ask them why they lezrned the word-number combinations much better than the colors
related to the words and numbers. Help them to genera11ze that (1) People learn
what they intend to learn, and (2) Incidental learning is not very efficient learming.

U
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CONTRASTING. DESIGNS ‘TO EXPLAIN
A PROCESS:
Chunking

Purpose A device to teach the students the concapts of chunking.
] glmd tl;e value of chunking of ideas into meaningful umts for
earning.

De igtiem. Two designs on charts, using eight rectang’les for each:
In_the first design the rectangles are scattered in a disorcanized
:way. In the second design the rectangles are- arranged as twe
“T*s" one above the other with another horizontal pair at the base.
Students are given five seconds to "learn" and afterward dr'aw the :
first design. This.is; repeated . with ¢he second. :

Learning Principle: A systemati cal’ly erganized body. ef knowledge can

be perceived clearly and chunked mto segments so0 it is better
understodd -than -a confuséd body. ,

Iimfkégu'ired for Use: 20 minutés

'ITFeparati o

Materials Required: Two cardboard sheets measuring 14" x 17"
_ : - Felt_tipped pens - _
A ruler

Production Steps: 1. Cut 1ight colored cardboard sheets to size
14" x 17" or larger .
2. Draw eight equal recténgles of 2%" x &5 .6H'
ona cardboard sheet in a 'confised' design. (Refer to d1agram.)
Draw the eight rectangles in pattem on, second sheet.

facningjsfugisti ons

This device can be used with a group of any size. If preferred, the
instructor can make the designs on transparepcies and use them on an
overhead projector. After students try to learn and draw both designs,
discuss why they were much more successful with the organized one.
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STRUCTURED QVERVIEW OF A CHAPTER

'Purpgse: This is a device to aid students in perceiving and relating the —
main ideas in a chapter.

Description: This ovetview can take several different forms: linear outline;

flow-chart, radial diagram, or any other form that the instructor likes for
. the_material concerned. It can be made on a transparency, a chart, or a

duplicated sheet that is distributed to students. (Two examples are

provided on the following pages:)

Learning Principle: Structure contributes both to understanding and to
retention of information. '

v,

Time Required for Use: Indefinite; used at various times during study.

» Preparation . B - E——

Materials Required: The text chapter for reference, transparencies or chart

paper, and the chalkboard or overhead projector for initial presentation.

record .all the terms, symbols, and proper names which are necassary
for understanding the content: = :

- -2; Arrange the terms in a diagram that demonstrates the

Prodiction Steps: 1. Analyze the terminology of the unit of study and

interrelationships of the terms and ideas. Diagrams can employ either

a linear format; a flow chart form; a radial form, or an outline form.

3. Add to the diagram any words you believe to be

. already known by the students but that are required to clarify the
relationships. : o .

Teaching Sudgestions _ EE—— — —
1. When the unit is introduced for the First time, the diagram is recon-

structed in front of the class on the chalkboard, on a chart, or on an

overhead transparency. As this 1s being done, the instructor explains

_ the rationale underlying the organization of the diagram. L
2. The students should be encouraged to contribute as much information as
they can to the process: In smaller classes or in recitation sections,

this procedure can be used as a diagnostic assessment of the students’

previous knowledge or experience with the subject area.

3. During the course of the unit, refer back to the diagram to help the -

students se> the major ideas and how they fit together. Students should -

not be required to memorize the diagram. Rather, they should be encouraged - —
to view the~diagram as a framework into which new. information can be

placed as they encountar it in recitation sections, labs, large group

lectures and reading assignments. oo

(See examples on the next two sheats.)




_ Stotalli__

Wil an Wondt

Faljilj lid
obJecidve doutroupuction
aloms of thought . .

pure ugnsallons witheut

veiabbutlotlony

28

Introspect lonlat
Bvard Thechenos
welency of contcloaunony
phystcul wengatlons
atfuct lon ot teudings
Inages

..k Py logy

. i. Skh’mii :

velutorcement
teward
Skluuuf bux

Sdio-pdogst

o

Naturallut be-Observatfon
Hetlud

lidividial

DI fetencen
Francly Galton
wantal teutw
polw
nonital Imagary
word ausoclation

haychounalytle

upehology—
$1gnund Prouwd

" unconacfous
wilves
Preudlai §1ipa

Infantlle sexvality

Lalkliig cufa.
peychoanalysla

Experimuntul

Corslations}
eghod—

Qupter 1 fin elai of Buycolegy |

1 CROVTI OF PSYCI0L0CY
Wi1Han Jansa John Wataon o i
seata] aaoelitloa il e e
intaatic L ol o
alipEition - ‘ii‘iz‘;%;‘“ Wollgung Kihler
Ftet{oall (ot o . it Fllf
wubjoctiya Incrodfectlin ' tvaa P me;
amsoclation atimalug gl
[ TeRponsL
o B dngell conditfondag
7 ok by
L}
Cogoltlve Exdsiontlal loasnlstle
bsychelogy Baychology Puycholoyy
1. G Tolsan Jean-Pau) Savere A Naslw
{nforsation S nonverbal expetlence
w116 Hey Wity ot alad did body
Jen Plaget ' commnlcatlcn Eitough Eouch

.0 Galij alfad dtaten o conéloue

alienatlon _ fiein
fiider sense of lakEti go.
+ ldeaedey

velf-actualizacion

IREAS WETHIN PIVCHOLOCY TO0AY

Soclil Payeﬁo!uog‘ll-t ilevéiopiétitii fiyéiiﬂiéjiit

Miyafolsgteil Fapébologlat  Cldnic Puycholbylat
-} \
——————— —— e e = man ‘ \ ’
NETILS OF  SyCHOLOCY "
+ Untng inluale Jo
Poychological Research

New Divectlony

- —in Payehology -

Ethles 1o Pure Varaus
~ Paychulogy Aspliad Faychology

Nulu[&l_uuiilngﬁ
obyerver blow

hapohels

.....

Hethiod

unbluved

subjects
{ndependunt
vrlable
dependent
vutlable

exper lnenty)
§Foup

cotrol group. -
experInenter bina

il
.

Joagltudinal
wethod _
vi, corvulational  versy
sethod

genatls hlatoty
Taagdlute aavlouent
soclal complicatling

pure. resaatch -
applted paychology

|

environmental psychology
psychogeogeaphy
ecologleal paychology
architectural puychology

sthleal atand
ard coutro-

code of athica



ES:

Heasuclug Retent o The T Lavili of ﬁ&uﬁry ! iorge[ting : Hologieal Bases of Hemory
(vp. 184-16]) (pp. 180-195) - © (ppe 195-200) (ppo 207-241)

,/ ) coe N Torgetting ,anttlng\\ _________ / \ -
b N Bwey Y agtm eolaed Hasningtul nmvmd Ocginic e of bt of
kil Beogiition  Swing  Neglutar honory (S Neworp{LtW)  facta—— Material Jmanla  Hewry  Stfuge
webitle  withls  relamig sty aove gl ocjaalaed docay molg  weprossion bl plcenology  mewory brace
sordal rocall  cholce tuut / fuformtlon  or minua  call-wp * intatfarence  agrial bystordcal desential  atorage ngl,l!!l,;,,,,
free secull : ’? verbal label  two. Indexsa ot trace decay reproduction  amnests _awanfa  rettleve _processus

\ l for tav lnage chimklng = asdoctitlond iheoty ) . Mljee's  fobiation  reverberatlng

' / \ saalsgfal . fabsEar P iyl T it

\ | ' wilts . acounthe_codlog  ghedty ! / / cell sanenbly

\ I/ \ e lbeetle).  wenory Eraca : ribosuclede
! '_ Mtentlon  vioual codfog  peoictlia ;- / acld
\ [ 7 \ _lu 8™ reconstructive  fahibielon / / /
\ | / , \ . ey reteoactiva ' /
g rotere et (lileg -/
A\ \ “heursal | prinary effoct | /
1{ . Imediate Ratrioval Procens racency effact : ' /.
\ recall . cusd-recall _ / | oy
| \ T"IT' sirlal scasaliy tests S | y
. Tl e N A
| T | |
| 3 e avatlible sesory ‘\\ | ) //
aliborittva ) R
| , of CoatEuc N/
| \ tiva rehearsal / o \ | / - / 1
b | e | N,
| ot I q l)/ ;
| coding__ ] ' . \1 '
' - pysaal ' : '
| codlng . ' . ’
| seme ; |
l’ : \Cﬂdlﬂl / ) I
g \ TP
| Y | |
i I A K ‘ s
SR . i Ic pevices
; Tip of the Tonguo Phewmwemon Hoemonic Deviced
%%{.%\"’.‘M - / ‘ o toplcal aystea

?é?illr i ‘i ) T?T,,,,, # How to !:fiﬁg§,iin?ili’andrﬁ&tcntion

Traddtional Studles of Nomory . phonatic ‘ q:;;:ii"tlon of prlctlca
: semntic oo !

Ebblngha " whiola vataud part lutnm

resentlon curves -

overleanudng Zljitalk Bifect

nonsenbe yllables » le_;;i;iﬁ&

aller 7
polred mygoclates




CUNCEPT ATTAINMENT TECNIQUE
70 EXPLAIN "CONCEPT"

_ Purpose: Techn1qUe to deveiop understanding of the term "concept“ Develop under-

standing that concepts are attained through various experiences, one being

categorization of features . as appropr1ate or inappropriate.

Description: Using a concrete term for which the group has no concept; the

instructor leads the students to ask questions about its attributes until they.

" have listed enough appropridte attributes so that they have some understanding

of the concept. In this way they discover that the word is only.the label for

or meaning

The instructor can add that the concept will become more c1ear and
accurate as they have more experiences with it.

Learning Principle: Active involvément in guided discovery is productive even at the
symbolic level. ,

Time Required for Use: 12-15 minutes

ﬁrépapatidnﬁA;u,;;m_mume,,,ewa,e,,ﬁ,mw,,w,,,,,,,,,,,,,,,”,,,,,,7_7,,,4,,_444ﬁ4,4,7

Materials. Requ1red 1. A very unusual word that labels a concept having attributes

that are fairly concrete. (An abstract concept probab]y will take considerably

longer to develop.) =~
"~ 2. Classroom chalkboard, chalk.

Production Steps: 1. Write the strange word at the top of the chalkboard.
2. Under it, head one third of the board w1th ‘the word "yes",
the middle third with "scmetimes", and the other third with '

1. Place the strange word, such as "uwarg1da", on. the cha1kboard B
(Do not tell students it means "head-wife" in the Hausa Language.)
2. Demonstrate the pronunciation and ask them to say it several: times.

(oo-wahrrr-gee-duh, with. /g/ as in "get", and the stress on the last sy]]ab]e)

3. Ask them what the word means. Then explain that: they have "1earned a word"
~ without learning the concept for which it stands;- :
4. Lead them to ask questions about the concept, such. as "is 1t 11v1ng?" "Is it
a form of plant life?"
5. Respond by listing "11v1ng" on the yes-side of the board and "p]ant 11fe on
the no-side:
6.  Continue. the process for a few minutes unt11 11sts are qu1te 1ong g
7. Ask students to keep examining the yes-list for applicable characteristics until
somebody can give something close to the right meaning--head-wife. . =
8. Explain that the head-wife is the senior wife in a Moslem family, but th1s cannot

be fully understood without more exper’ence Students now have a concept for -

uwargida,’ but not a fu11y accurate concept. (}1
U S



“CONCEPT" EXPLAINED THROUGH CONCEPT ATTAINMENT TECHNIQUE
(An Example)

uwargida
Yes B : Sometimes T Ne
living thing’ , a mother plant life_
wears clothing ' favorite daughter farm animal
female old wild animal
member of a family child :
human , is eaten as food
wife ' male
housewi fe . has much power
has power a servant
has limited power holds religious pos1t1on
is first chief secretary
first-wife or head-wife author
. actress
entertainer
seams tress

Note: One can mention that all of the attributes listed are,
themselves, symbols for additional concepts. : o
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THREE-STEP ABSTRACTION PROCESS FOR
TEACHING A COMPLEX CONCEPT
Purpose: A technique to simplify and dramatize a concept, such as "shaping".
Description: (1) Students study a sequence of drawings:
(2) They briefly describe what is happening in each. - : e
(3) They abstract the meaning of the events, and form a statement -
. of aprinciple or generalization: . .
~ Each picture or cartoon represents a step in the process of shaping: the
reinforcement of successive approximations of desired behavior. Students ise the
illustrations “as a starting point to analyze the subparts of the concept first in
layman's language and then in technical language. Finally the student writes a
definition for the technical terms, “shaping". ' =
Learning Principle: An inductive process results in understanding.
Time Required for Use: 10-12 minutes
Preparation _ - —
Materials Required: Picture sequence 7 _
Production-Steps: 1) Oraw simple cartoon strip at the top of a piece of paper,
showing each step in reinforcing behavior. -
2) Number each picture. : o
3) Below each picture, draw two boxes for student responses.
Teaching Suggestions 7 Ep— —
" This sheet should be distributed in class during the appropriate lecture. It is
important that the cartoon remain simple yet show sequential progression. The
student views each visual illustration and writes down exactly what is happening in ,
the box below the appropriate picture/cartoon. Next the student writes the psychological
description of what is happening in the third box. This step can involve interaction

step can be altered to include student-developed study questions or self reflections
about the overall concept.

among peers. _Finally, the student writes 2 definition for the technical term. This
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DIAGRAMATIC REPRESENTATION OF AN EXPLANATION

Purpose: A device to teach the concept of regression to the mean.

Description: This device is a diagram of the normal curve on a base transparency
with two separate overlays. One cverlay shows with symbols {or dots in three
different colors) the distribution of student scores on a test. One symbol or
color indicates the scores between minus-one and plus-one standard deviation
around the mean. The other two symbols or colors show the distributions of
scores beyond minus-one SD and above plus-one SD. The second overlay r.

_ the distribution of scores on a second administration of the test to th-

group. Now some of the students .iho scored very high or very low scores.

the first test; have -scores on the second test that are closer to the me:

\ this is indicated by using the same symbols or colors that stood for . ‘i

medium, and low groups of individuals previously. The symbols now wi.l si

the class that there is a tendency for students wnc have scores far from the

mean on a first test to move somewhat toward the mean on a later retest--regrassion
toward the mean. , : - :
Learning Principle: Diagramatic representation helps students to learn through

the visual mode, especially when the materia’ is quantitative.

Time Required. for Use: Used as part of a lecture, and will vary with the material
covered. '

\ , . L

= T —— —

Materials Required: - Two cardboard sheets measuring 8%'x11"; felt tipped pens; pencils.
Transparencies and\colored felt-tip pens. .- ' o

Production Steps: 1. \Bféw the diagram of the normal curve. =

2. Oh an overlay of ‘the normal curve show the scores for a

first test: Lo : S NS
B : 3. On the second overlay show how some scores regressed to the
mean on the second day of, test with the same test. ' o o

S

Teaching Suggestions -~

D

L , N et e
The téchnique can be presented during the lecture or in the recitation section. The

diagram illustrates the technicalterm “regression toward the mean" when a test is
taken by the same group of students at two or more different times.

(See illustrations on the next fﬁrééipages;)
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CLOZE ‘TECHNIQUE FOR TEACHING COMPONENTS
OF THE CENTRAL NERVOUS SYSTEM

Purpose: & technique to engage students in an active procedure for learning the
rs~.s and functions of the components of the Central Nervous System (CNS). It

provices studerits with a clear visual representation of the structure of the

basic unit of the C€NS.
Description: This technique utilizes one or more Worksheets having wide middle
columns in which a description of the central nervous system is typed, with

blank lines left wiizve ~=rtain important terms need to be written in. The

terms are listed in tns iower margins._ The CNS is explained with drawing on
= transparencizs or from tha textbook. The Central Nervous System is a cc@plex

network of communications channels with numerous components. Students are

required to learn the major technical terms associated with the various parts of
the ENS as well as the functions of the neuron. The technique introduces the
. students tc this information via a socratic mechanism which calls upon the

student to utilize visual, auditory and motor modes of learning. -

Learning Principle: Encoding reduces information to manageable chunks for storagé. ‘

\

Time_Required for Use: 30 minutes

W—f—— - — -
Materials Required: Ditto masters of completion sheets, three transparencies of
nerve structures; duplicating paper; overhead projector

Production Steps: 1. Develop a passage which explains and defines the technical
terms associated with the major components of the Central Nervous System: Specific

" emphasis should be placed on the functions and parts of the neuron. The selection
should include at least ten technical terms, each followed by the basic definition. .
, 2. _A ditto master:-is turned in a horizontal: fashion and two lines
are drawn creating 2% inch margins on both the left and right sides. A six-inch
widé section is left in the middle. A one-inch margin is left at the bottom of
the sheet. The three sections are titled (left to:right): (1) Questions,

(2) Lecture Content and (3) Additional Notes. Lay out one or more ditto sheets
in this fashion. I L
3, Next the selection on the ENS is typed (double spaced) into
the middle section of the ditto masters. Each technical term is deleted and a
space large enough to permit the students to insert the term is provided. The

deleted technical terms are randomly placed in the one inch section at the bottom
of the page. Duplicate enoudh copies for the class members. = .
7 4. Finally; develop an overhead transparency of the CNS and
also one of the neuron. The major components should be labeled and should

correspond to those in the passage. :
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Teaching,Suggestlons o ' ' _ oo
1. |

Using a d1scuss1on method the 1nstructor presents the material on the CNS

Transparencies are utilized during the presentation.

The student utilizes the cues and contéxt to fill in the blanks on the worksheet
as the instructor questions the class. Explanations follow each question |
segment. Additional study notes on these explanations are 1isted by the

student in the “Additional Notes" column.

After the lecture or dur1ng the latter part of the class sess1on the student
writes down questions.in Column One to_guide later Studying. The student refers
to the content column and the notes column in developing both surface questions -

and depth questions.




Pariphersi Nervous Syster Cantrat Nervous Systos

Somatic Division Autonomic Division - 8rain Seinal Cord
. {acts in relation {requiates internal _
™ to external world; _ world; controls visceral
. controls skeletal : - muscles and glands}
muscles)

Sympathetic Parasympathetic
(expends (conserves energy)

(Taken from Wortman; Camille B. and Loftus, Elizabeth F._
Psychology. New York: Alfred A. Knopf, 1981, p. 74-75)



7~ CaL Bopy

— SYNAPSES

. AXON

= { " DENDRITES

MYELIN
SHEATH

-~

d rminaL

BUTTONS |




Study Questions

Cuz:phtfon Shnt

S — tectum Content pp—

Addisiena) Notes

Tk huazn body cnmists of a wab of narves t}ut contml our various

mﬂex act!vities.

e . is gade up of & natuork of commmication
chanrals tht tpredds to evaw part of tho body In our brain, tha
1ndtviduxl _____ustally fmctim: osch a8 v would, §f

we ware caployed by a corporation which 1s to fay that exch works
f.ﬁrly continuom'iy at its own tasks and doas its:bost to cooparata
alth its nelghbors: Fost of cur body's _ _ =, the basis unit
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TRANSPARENCY WITH OVERLAYS TO DEMONSTRATE
THE CHARACTERISTICS OF THE BLIND SPOT

Purpose: A device to teach the technique term "blind spot” in the eye.

Désciiﬁtiéﬁ; Every human being has a blind spot in each eye where the optic nerves

ccnverge on the retina; yet most peop1e manage to see without much difficulty.

This transparency with overlays is designed to acquaint students with the

structure of the eye 1in re1at1on to the blind spot and with the effects of an
en1arged blind spot.

tearn1ng Pr1nc1p1e. “Visual aids promote 1earning.

Time ﬁeQUired for Use: 10-20 hinutes

Preparation , i e

Materials Required: Four transparericies, felt tipped pens

Production Steps: 1. On a transparency draw the picture of the eye and label the

eyelid, iris, cornea, pupil, lens, retina, optic nerve. Lay this over
Transparency #2.

2. Make a second transparency and indicate the enlargement of

the blind spot if there is damage to the neural cells and receptors (Base

Transparency) ) .
s —30n another transparency (Ovirlay #1) show a normal visual

i mage 7777777

4. Make a fourth transparency of the p1cture of the eye show1ng~
the image when there is an enlarged bl1nd spot '

* Teaching SuggeSt1ons i e e

In a large group Jecture, show tranqurency of the normal eye, image of the normal :

eye; the enlarged blind spot in the &ye, and defective image caused by an enlarged
blind spot.

(See transparency illustrations on next three pages.)
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SET OF SLIDES FOR INDUCTIVE LEARNING OF
DEPTH AND DISTANCE CLUES .- oo

ﬁurgase A device to_stimulaté inductive 1earn1nq of depth and aistancé clues
provided for monocular vision.

Description: Five or six slides are used to help students discover and explain
how these aspects of monocular cueing help the observer judge the. depth and
distances of objects they see: (1) interposition, (2) relative size,

(3) linear ‘perspective, (4) aerial perspective, and (5) shadow.

Learning Principle: The iconic mode of learning is an excellent substitute
for first-hand experiences when f1rst-hand experiences would be too time-
consuming.

Time Required for Use: 15-25 minutes

Materials Required: An appropriate set o~ s1ides from an art collection, or a.
35-mm camera and preclector: ,

Praduct1on Steg~; In the one case; borrow a set of art slides from the coiiege
Tibrary and select those necéssary to teach the desired ideas. (See examp]es
on né&te page. )

35=mm camera and . flnd su1tab1e situations to photograph on the co]]ege campus.
Among the possibilities are:—oné person at close-range. With a couple of others
at a distance, two objects known to be of different sizes with the larger one
at a greater distance, a street from c1ose-up to a great distance, a group of
moving people or cars taken from high up in a tall tuilding, trees or other

objects that offer strong shadows.

Teaching Suggestions —

ask students whether they can perceive any depth or distance with one eye
closed.
2. When they have specu]ated on. th1s, use the slides one at a time to he1p them
" to discover the ways in which depth and distance: can be perceived with
monocular vision.
3. Use a slide or pr1nt of Hogarth s humourous engraving of a fisherman (1754),
" and ask studeats to find the errors in perspective that Hogarth put into the

picture to puzzle and amuse people.

1. After discussing how binocular vision helps people obtain depth in 1mages,

(See illustrations provided on next sheet.)
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Aruitoxt provided by Eic:

37. Engraving-by William--

arth of a fisherman (1734).
Hogarth combinés various views
ind perspectives to produce an
impoasible picture.




ACCORDION CHART ILLUSTRATING LANGUAGE STYLE

urggg e: A device: to clarify a spec1a11zed 1anguage construction using common words:
w

"removed in time" or "removed in place"”:

Description: The first accordion chart is a device used to teach the language style
of "removed in time". It consists of a series of pictures illustrating "washing -
machine" as the term has been used since 1770. It explains the possible '
misperception of a_concept that is "removed in time", because the washing machine
of 1770 was so different from that of 1980.

Learning Principle: Pictures clarify abstract ideas.

Time Required for Use: 5 minutes

Preparation ——— - - .~~~ - : — -

Materials Reguired: Five or six cardboard sheets’ measur1ng about 8%"x1{"; felt
tipped pens; pencils.

Production Steps: . Draw the pictures of the models of washing machines from
1770 to the =1. - T day (five or six models); one on each of the cardboard
sheet ‘1nge cards ser1a11y so that they can be fo]ded

2. (a) .To make a second device; on removed in time" draw
a p1cture of a boy standing with his puppy on one card.
(b; Draw the boy dding something else without the puppy .

on four cards.
3. (a) On the fifth card, draw the boy “thinking" of the
pupny; wh1ch still is not present.
(b) Hinge ail the cards in order 1-6, so that they can

be folded.

Teach1ng Suagest1enf4—7u77w7vfw77~w—7777 [ -

1. Ask’the c1ass to read or listen to some statement about the use of a washing

machine in the days of the Revolutionary War. Then ask them to descr1be the

- washing maching that they visualized as they listed or read. .
2. Show them the newest type of washing machine on the accoidion folder and ask
how mgny,y1§ual1zed such a machine for the event in Revolutjonary days. Continue
this process; using each older version “of the machine; until -vou have reached
the 1770 version. Ask how many had that im~qe in mind. (Probably none.)
Explain that they were trJ1ng to. visualizs jdea that was "removed in time",
> and that their lack of experience in that .:me caused inaccurate imagery.
- Consider other ideas that they read about which are removed in time
.3. Follow a similar process with the accordion chart on “removed in sgace 7ngd
" - them to see that the boy can- still visualize his puppy qglgefaccurately, even
though it is removed in space. Other objects might be impossible td visualize

accurately when removed in space if the person has had 1ittle or no experience
with them.

(See illustration on next page.)
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Purpose: .1) To aid the student in discovering his/her stréngths and weaknesses

in technical vocabulary. : . : i L
2) To enhance learning process through peer teaching and peer support.

Description: Students are grouped into triads .for ongoing reinforcement and review.

1) Each student keeps a log of problem words, phrases; concepts,.

etc., encountered within the current chapter or section.

L ~ 2) Weekly throughout the course, the students are giéubédiihte
triads and their _problems are discussed within the group. = ,
3) Any problems that remain unresolved or unclear within the group

aré submitted to the instructor and are discussed in the next class.
Learning Principle: Review and elaboration through peer interaction can enhance
learning. - '

30 minutes

Preparation EE—

Materials Required: Small looseleaf notebooks, paper and alphabetical dividers
(for students)

L i " 2) Prepare log sheet with problem areas listed and a space
provided for the student to record cefinitions. -

Production Steps: 1) List of prebiem tarms compiled from previous student responses.

Teaching Suggestions —

(1) The triads should meet at regular intervals, either on a weekly basis or at
. the end of ezch topic or chapter:

(2) There are various ways to group the triads: a) student selection, b) instructor
- selection, c) random grouping. - '~

s sh ach other on terms, and discuss differences in their
understandings.

(3) Triad teams should test each oth
(@) Any problems that remain unresolved or unclear within éhé group can be Submitted

7 =\ +rat+ ram

(S ens Hidl TEllia J1 WiresVives »

"~ g the ‘astructor and be discussed in the next class. . = _ . _

(5) 1In large classes; this procedure can be included in labcratory sessions, in
- recitation sactiors; or in ciuster groups. A teaching assistant can interac®

with 2ach triad to clarify probiems.

(S2e direction sheet for students that folilows.;
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Directions for Technical Voeahylary Log

‘Since ‘an important aspect of this introductory cuurse is to help you learn the

basic concepts and vocabulary of the field of psychology, we are asking you to
develop a collection of terms that are either of particular interest to you or ,
are particularly trouble<:x»  Research indicates that an improved understandiny of
technical.terms and conc:2:i: zontributes to reading spsed and comprehension of the
subject matter. An eff: t‘we means of accomplishing this goal is to become aware

of the new technical fe:rms ifiat you hear in lectures or read in the text. To.
make these technical teri :ur own; you must listen actively for them; record
them and also analyze them. ‘ ‘

- - To finu these terms; follow-a simple and helpful rule. Select any word you
think is of importance in mastering the ideas in this course. For example:
1) words used in class lecture, lab sessions or small group sessions, 2) words
encountered during assigned or supplementary reading, and 3) words used by your_
professors, teaching assistants and classmates. The following instructions will
assist you in developing your log and in sharing the terms with your classmates:

1.. Obtain a 7" by 4%" looseleaf notebook; paper and alphabetical dividers:

2. Collect technical terms and concepts on a daily hasis, listing each word

at the end of the notebook. Be swvre to number and date each entry:

3. Rewrite each-word in the correct alphabetical section. Then write the.

sentence you heard or read containing that word; and the dictionary pronounciation
with appropriate diacritical markings. ‘

4. Note any unusual prefixes and roots, their derivations and meaning. Then
1ist the definitions of the word, starring (*) the definition that fits the original
sentence. Use your class text or a technical dictionary to assist you with this
step. Next write your own sentence using the word. :

5. Review the words weekly, attempting to learn their meanings, roots and

prefixes; orally recite the words in sentences. Gradually eliminate studying of
maztered terms. Use a check system on words learned, omitting any word having
threa checks marked to indicate three unsuccessful attempts at learning and
reviewing. :

6. The vocabulary collection will be evaluated on accuracy and complieteness
at the end of the term:. A collection will be considered incomplete if the total.

number of words is not stated and if tne format and instructions are not followed.

7. It wili be most useful to add terms daily. Under no_circumstances are

you to let a week lapse without catching up. Falling behind will make a r=agular
and easy task much more difficult. .n additicn, spaced learning improves long-term

memory: :

" 8. Each week we will break up into small grcups so that you may discuss. the
problems that you encountered with your fellow group members. If at the end of a
session you are still unsure of one of your terms or concepts, it will be clarified
by the instructor or a teaching assistant. - ‘

7 .89



QUIEK DEMONSTRATION OF PSYCHOLOGICAL FUNCTION

Purpose: A technigue to illustrate how cognitive functioning can affect
behavior. ,

Description: On two occasions the instructor will 3lam a book down very hard

on a desk or table. One time this will be done without warning and.the
other it will be with a warning. The students will note the differences

in their behaviors on the two occasions and try to explain those differences:

(This suggestion contributed by Dr. Merle Moskowitz:)

Learning Principle: Learning will be produced from a crmbination of enactive
and symbolic modes. -

Time Required for Use: 10 minutes

Prepératidn

Materials Redquired: A heavy book and a desk or table that will make a fairly
Toud noise when hit by the book.

Prodiiction Steps: None

Teaching Suggestions

1. Ask the students to read any brief section in their books or to make certain

notes, so that they are not observing or thinking about the instructor.
When all are concentrating, slam the book down hard. -Ask_them to describe
 their automatic responses. -(Most will jump. be startled.) o N
- 2. Tell them you are going to slam the book on the table_again; and have ther.

look down at their books; while you do so.. {Most will not be at all stariled

“ this time.). Ask them to describe their behaviors; and then to explain why
~ they were not startled the zecond time the book was slammed down. .
" 3. Ask wihat they would have dcne the second time the book was slammed if all

learning were through conditioned r:sponses. Lead them to see that some

‘type of thinking, cognitive behavior, heiped them control their responses
on the second occasion.
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FIRST<HAND CONCEPT DEVELOPMENT EXPERIENC:;

Confabulation

Purpose: A technique to provide an experience that will assure students'

understanding of the term "confabu'ation”. _

Description: Students will experience confabulation when asked to 1list, in

a limitad time; ten things they di: on their first day in second grade.

Learning Principle: First-hand exparience provides vivid learning.

Time Required for Use: 8-10 minute:

Prgpafaiidh —

Materials Required: Pencils, one piece of notebook paper for each student

Providetion Steps: Mone

Teaching Sudgestions ‘ —

1. Ask students to spend five minutes in recalling tep things that they did on

the first day of school in the second grade. Insist that each person produce
~ ten items within the given time in order to "play the game® properly.
7. After they have completed their lists, ask them how certain they are that.
sach item is »srfectly accurate.

Ask how they produced the uncertain items. o ’
Explain that they were confabulating when they constructed items on the
basis of related experiences rather than on definite memory. -

P

\!
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MINI-EXPERIMENT TO DEMONSTRATE
A SPECIFIC CONCEPT

Purpose: To demonstrate the sefensiTic determination of extra sensory perception.

Description: This tei” = e irtruduces the Students to the concept of extra=
sensory perception - ... .} thrcugh & mini.experiment, followed by group

discussion. Two 1dent1ca] sets of symbols are provided. The students attempt
to use extra sensory perception to select wh1ch symbol the instructor or
another student is holding.

Lééﬁéiﬁégﬁiineiple: F1rst-hard experience enhances the understanding of a concept.
s UL iitiioo - e
IimefReqyiredgforAUse1 15 m1nutes

kRneparat1on,,~4w4ﬂffm" - - B}

Materials Requi red Ten index cards (4"x6"); pencils, felt tipped pens; pencils

Production Steps ,1) On_each of the ten. index cards, draw ¢ ¢ ‘fibol & e.g.s a ~oS§;
a target, an & ~ple, a circle; a star, a birds a crab; & duck; a rectangle; a
square, a8 iine; an_arrow; 2 tree. i
2) Draw these ten symbols also on.a work sheet. Provide spaces

for cwenty responses on theé bottom of the work sheet.

AR

Teach1ng,Suggest1ons . N I

1) Distribute the worksheets tontaihing the symbsls to each of the students in

 the class. )

2) Shuffle your symboi cards and p1Lk one .. an yogﬁgoncentra;gfonfthe card
you are,hg]@1ng,7§§5 the students to W& lo. ,1 the speces provided on
the work sheet which symbnl they think i. on i<a7 particular card.

3) Follow the above procedur:: until ten trials Bave been complated. Have an

observer read the zorrect Pesponses to the students and determine the

. proportion of accuracy for each.:
4) Then; go on to discuss the under1y1ng concepts of E.S.P.

The techn1que can be used With a group of approx1mate1y 20 50 StUUe'mé You can
use a regular deck of cards instead of special cards if you wish.

(See illustrations on the hé%t two pages.)










TRANSPARENCY PYRAMID ILLUSTRATING A
DEVELOPMENTAL PROCESS: Schema Attainment

urgose A device to develop understand1ng of the behavior. process1ng theory of
how schemata develop through successive experiences that result in accommodation

of earlier schemata and continuing development of schemata of increasing
complexity.

Descrggtlon, Ten transparenc1es based on a circular pattern of identical outside.

dimensions: To illustrate development of a schema on "governmental operations",

successive transparencies on family, school, city,; state and national governmental
experiences fit over old schema and are assimilated for the accommodation of a
more complex schema.

Learning Principle: Visaai symboi{c experienceés enhance concepts gained through

Time Required for Use: 10-15 minutes

Preparation - — —

Materials Required; Orawing paper, compass, protractor, ten Thermofax transparencies

Production-Steps: 1) On ten sheets of paper draw a small interior circle to

represent government and a large outer circle to represent population.

2) On five drawings place arrows and rectangles showing demands

of populatIOn on government at the five levels anc others showing governmental

responses and requirements.
3) On the other five draw circies and arrows 111ustrat1ng growth

of the schema.
4) Thermofax the ten transparenc1es
: 5) Hinge school experience transparency over. fam11y schema,
C1tj exper1ences over school schema, state experiences over city schema, and

Project on large screen for large classes.

Steps: ;

1. Project transparency showing family governmental operation; explain child
demands, parent responses.

Project and exp]a1n schema of family governmental operations that grows

from family experience.

2

3. Fit school experience transparency over family schema; explain how children
try to assimilate new_experiences to old schema.

4; Proaect the new school governmental operations schema and explain how school
experiences are accommodated by formation of this schema.

5. Fit city experience transparency on school schema and explain as in step 3.

6. Continue to develop schema in same style w1th other transparencies.

7. With Transparency No. 10 explain that the schema is now much more complex;

also any schema is connected tc many related schemata as shown by over-
lapping circles.
1 93
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CONTRASTING EXPERIENCES TO CLARIFY PROCESSES:
Inductive and Deductive Reasoning -

Purpose: = A technique for using first-hand verbal experiences to develop an
understanding of inductive reasoning and deductive reasoning. Further
explanation of abductive reasoning is provided.

Description: The students will be led to discover inductively that changing the
normal stress on words in an English sentence will add new meaning.
Then they will engage in deductive r2asoning to produce a weather prediction
based on past knowledge of the effects of winds and cloud conditions on

the weather. An explanation of abductive reasoning will be added if time
permits.

Learning Principle: Direct experience produces learning if the experience is
‘ followed by discussion.

Time Required for Use: 18-20 minutes

Preparation

Materials Required: A 1ist of sentences to be used in the inductive reasoning step.

Production Steps:  List the sentences to be used as examples.

Teathfng Suggestions ] o _

This technique will be most effective with small groups; but it can be used as a
demonstration with a few students in front of a large class:
Suggested instructional steps: B

1. Read aloud those sentences on the chalkboard; and notice which word carries
the heaviest stress.
a. dJim's mother carefully baked several fish.
b. Mary quickly fried the chicken in a large pan. -
c. Joe completely filled the red basket with fruit.
On which word in every sentence do you place the heaviest stress? (Normally

on the last word in English sentences.)
2. Now read the sentence with the heaviest stress on "mother:”
Jim's mother carefuliy baked several fish:
What meaning is added to this sentence that was not apparent in the first? (It

the cook.)

94 109




Now read the sentence stressing "baked:"
dim's mother carefully baked several Fish.

What new 1nformat1en do we have now? (1t implies that she considered frying
or bro1]1ng, but decided on baking:)

(Cent1nue similar process w1th other sentences )
What have. you learned from this exper1ence? (That change the heaviest stress
on words in Engdglish sentences adds new 1mp11cat1ons, or meanings.)

You learned this through a process called inductive th1nk1ng, or. 1nduct1Ve
reason1ng What were _the major steps?. what is inductive thinking? (We _

conclusions from a set of observat1ons and 1nstances.)

et

Now let's try a different type of reasoning. Instead 6?.bégihhih§\With a set
of observations, we will beg1n with a Stateméht of some praviously known
“"factual" generalization; a propos1t1‘hn'. Eo'r éxam'p]é; "When the sky is laden
with Tow, cumulous clouds, we always have rain." What are the cloud conditions
today? Make a statement. (Today our sky is laden with low, cumulous clouds.)
After these two statements, what must logically fo]low’ (We are going to

have rain today.)

This is an example of deductive reasoning. Let's state several beginning
propositions related to everyday 11fe, and see how Wwe can reason to conclusions.

For example:

Students who do not study rece1ve Tow grades )
John does not study. John will receive a low’ grade.

Houseplants must have plenty of sun11gh£ in order to survive. o
My housep]ants are not near a window or any other 1light source. They

are not going to survive.

What are. the basic d1fferences between inductive and deductive reason1ng?

(In inductive reasoning we.start with observations of several examples of a

circumstance and abstract a genera11zed truth. With deductive reasoning

we start with_a proposition that is supposed to.be true, consider a circumstance

involving that proposition, and make a conclusion. Inductive leads to new

knowledge; deductive reasoning leads from one fact to another.)



SELF-TESTING TECANIQUE TO FOSTER COMPREHENSION:

Metaccgnition

Purpose: A technique to develop the concepts of metacomprehension and
metacognition while the student estimates his own metacomprehension.

Description: The students are provided with a two-page selection (perhaps

from a textbook)-and are given a 1imited amount of time to learn the
major concepts and principles from the pages. Then they are asked to
make a note of 'the amount of this material that they understood; giving
both a percentage estimate and a proportional estimate on a continuum.
They then také a short test on the matertal, check their tests,; and

compare the results with their percentage .estimates of comprehension.
Discussion follows: S

Learning Principle: Guided discovery provides learning that is more
“meaningiul than does mere verbal transmission of information.

i for Use: 20 minutes

0 S N I V . —

Materials Required: 1. A two-page selection from a chapter that comes later
. . in the textbook. .
2. Duplicating papar aad stenciis o
Production Steps: 1. Duplicate the selection or plan to have students read
. L from the:ir,téth-;, e
- 2, Prepare a 10-point test on the selection. ,
3. Prepare a response sheet on which students can enter
their metacognition estimates and their answers for
- the 10-peint test.’

TéachiHQASqqéégtions [

This technique can be used with groups of any Size. The steps are:
1. Ask the students.;to read the selection and_try to learn its main and
supporting .ideas;in a limited time, 8 or '10:minutes,

5. Give them the response sheet and ask. them t6 estimate the amount they

comprehended and rétained from tha brief study; they should enter

~ both the proportional and percentages estimates. .

3. Administer the short test. . . ST ,

4. Have students check their own answers as you give thé correct responses.
(Assure them this is nrt 0 be graded.) . ,

5. llave them enter nw ¢he response sheets their percentages of accuracy
éﬂd,;unpaggi@:ppmthejr estimates. Consider proportional estimates

 §f they think some test jtem included much more than others.

6. Explain that they have checked their own metacomprehension, which is

closely related to metacognition, "the zbility to monitor one's own

 thoughts.” '(Wortman and Loftus, 1981)
(See illustrative materials on the next five pages. )
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AN EXPERIENCE WITH METACOMPREHENSION (METACOGNITION)

Read thxs selection and try to :learn its content in the

limited period of time given. Then follow the directions of
the instructor.

REQUIREMENTS OF A TEST

In essence; a psycholovlcal test is an objective, standardized measiire of 4 sain-

ple of a person’s behavior: The value of a test depends on the extent to which

it serves as an indicator of some significant area of behavior. For example, a

job applicant may be asked to work u series of mechanical puzzles as a test of
prob’em-so’vmv ability on the Job The applicant’s score on these puzzles, in

and of itself, is not of much interest or importance. But if it is possible to

demonstrate that there is a close correspondence between the applicant’s score

xmportant aspect of behavior.

is this test? Is it good enough to justify assxgmrgt{ the student to a “slow” track

Suppose a child gets a score of 88 on a test of generai mtelhgence How good

in school? In order to answer these questions, we would have to obtain infor-

mation about the reliability and thé validity of the test in question. We would

zlso want information about whether the test had been standardized—that is;

whether norms have been developed indicating how other students have per-

formed. These three concepts—reliability, validity, and standardization—are
discussed in detaxl in the following sections.

Refiability
An assessment technique or a test is reliable if it consistently yields the saine
results. If a child received a score of 115 on an intelligence test administered on
Monday and a score of 88 on one administered on Tuesday, we would have -
cause for concern about the test’s reliability. The top portion of Figure 14.1
shows a pattern of scores for a highly reliable test, while lhe bottom portion
shows a pattern of scores for an unreliable test.

Before a test or an assessment lechnique is adopted it is 1mportant for the
dqvg!opers of the test to demonstrate its reliability. Several kinds of reliability
might Bc ﬁ'ssesg'cd One is test-retest 'rcli'ab’ility, Whidi can be determin'e'd by .

child takes the same intelligence test on two consccutive days, we would etpect
the scores to be similar if the test is reliable. If test-retest reliability is high, we
gain contfidence that the test scores are not highly susceptible to fluctuating
conditionis of the subject (such as fatigue or nervousness), or to the testing

environment.
One problem with test-retest reliability is that even though a given person’s

retest yields a score highiy similar to the score on the original test, this similar-

ity does not necessarxly mean. that the test is reliable: If the interval between

tests is fairly short, the student may simply recail many of his or her former

answers; the test may thas appear more reliable than it really is. For this

reasor, psyc‘xologrsts have devised other methods to assess reliability. One such

method is the use of alternative forms of a test. Ideally; the tests should include
different items, but otherwise be comparable in length, difficulty, and so on. A

-
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person can be tested with one form on one occasion and with a comparable -

ferm on the second occasion. For examiple, supposc we are-interested in the

efiects of a new orientation progratm on the self-esteem of college freshimen.

Alternative forms of a self-esteem test, assuming thiat the test is reliable, can be

used to assess the impact of our program. Subjects can be given one form of the
test prior to and a second form after the orientation. =~ ]

It takes a great deal of effort and pilct testing to create alternative forms of
2 test that are truly cquivalent. For this reason, alternative forms have not been

developed for many assessment procedures: Another problem with alternative

forms; as well as with test-retest reliability; is that it is not always possible to

administer a second test. Suppose we are inferested in assessing the emotional

reactions. of hospitalized patients prior to surgery—by administering 2 mood

scale with twenty items on anger, twenty on depression, and twenty on anxi-
e¢ty—and correlating the reactions.

msist that patients be interviewed only once prior to surgery. A type of reliabil-
ity that can be calculated in this setting is called split-aif reliability: The items
making up a particular scale (for exanip'e, that of angger) can be randomly
divided in half. and the subject’s score on sne set of items can be related to his
or her score on the second set. This measure of reliability is sometimes called

ith later recovery. Hospital personnel may

interwal consistency. A test is internally consistent if  given subject responds in
the same way to items that are supposed to be measuring the same thing. Of
course, many tests are designed to measure more than one thing. If the SAT

were intemally consistent, we would expect a subject’s verbal score on half of
the items to be similar to his or her score on the other half. We would nor

expect the score on the verbal items to be highly similar to the score on the

math items; since the two parts of the SAT are designed to measure different
abilities. o .
As we will sec in the sections that follow; some assessment techniques are

completed by the subject and are objectively scored; while in others; the sub-

ject's behavior or test responses are interpreted by other people: For example,

on the assessment tool called the Rorschach; subjects are required to comment

on a series of inkblots; and trained clinicians interpret the subject’s responses.
In tests that involve judgments of this type, interjudge reliability is important.
We would want to have evidence that two people who had been trained in
interpreting the Rorschach would independeutly make similar judgments if
asked to interpret the same responses. , ,

_ While it is important for an investigator to demonstrate that a test is reliable;
the type of reliability that is most appropriate depends on the type of test and

on the stability of the trait or attribute being measured. If we are measuring,
intelligence, for example, we would expect this construct to remain stable over
time, and so could txamine test-retest reliability or alternative forms reliability.
But if we are intercsted in.assessing mood, test-retest réliability would rot be
- - very informative because we would expect mood to fluctuate over time. Thus,
we might use a split-half technique in assessing the reliability of a mood scale.

From Wortman, Camille B.; Loftus, Elisabeth F., and Marshall, Mary.
Psychology. New York: Alfred A. Knopf, 1981, pages 438-440.
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METACOMPREHENSION CHECK-TEST

Respond on the answer sheet providcd. Select the right letters for responses to
the numberad items. Some resphonses. may be used more than once.

Possible Responses

1. An objective, standardized measure a, unraliable
of a sample of a person's behavior L
is called a e b. perception test
2. Atestis .. _ ifit c. valid
yields the same_ §§9r§j9r 2 student L
under varying conditions: d. split-half rcliability
3. Zack scorgg 105 points on a test on e. standardized
Friday, and on an equivalent test he : -
scored 88 points on HMonday This f. reliable

test would be considered _ . S
) — - g. psychological test
4. The amount that a student learns when

first taking a test may be a problem h. - intelligence tast
when using : ] L
- . o o i. stable
5. Ai:’cdi‘dihg.tc the text; the problem . g : o
\ in Item_ 4 is _ctfset best by develop- j. self-esteem test
ing reliability coefficients based ] B o
on use of . k. alternate forms
6. The internal consistency of a test is 1. multiple copies
determined whén one computes the _ o
- — - m. test-retest reliability
7. When test responses are expected to . n. interjudge reliability
be fairly subjective, the test maker
vwould prefer to compute ____ .

8. In assessing the reliability of a

measura of mood, the Jeast,appropr1gtc

coefficient would be

9. The most time-consuming method for
determining reliability is the cne
based on .

10. To obtain nigh reliability on a test,
one must measure a characteristic that
is relatively o
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11.

HETACOIMPRERENSION ESTINMATION

Estimating your comprehension and learning

How thoroughly do you feel you understood and learned this selection? Hake

a check on the scale line below to 1nd1cate the completeness of your under-

standing.

Little _° L ' ' ' ' ' ! completely
tearned 1 2 3: 4 5 6 7- 8 9 10 Learned

If this werc a quant1tat1ve estimate, what percentage of -__ ,
the content do you feel you learned? Write your ] ,
estimate in the box, pleasa. %

Test1ng _your Comprehens1on and Learning
(iMatch letters of rasponses with numbared questions.)

1. : 6.
2. 7.
3. | 8:
4, 9.
5. : 10.
Number correct —

Percentage correct

100

e~
ot
U1



Key
Metacomprehension Check-test
1. g- psychological test
2. £= reliable
3. a= unreliaBle
4. m= test=retest reliability

5. k-~ alternate forms

7. n- tnterjudge reliability
8. m- test-retest reliability
9. k- alternate forms

10. i~ stable

w11
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RECORLED COMPARISON:

Linguistic Competence vs. Linguistic Performance

Purpose: A technique to c]ar1fy the meanings of "linguistic competence", and
"Tinguistic performance".

Description: Students will record on tape or in writingsexamples of their usual
linguistic performances, then will compare these with examples of the most
complex sentences they can construct.

Learning Principle: Examples enhance understanding.

Time Required for Use: 15-18 minutes

Preparation — -

Materials Required: Tape recorder, Examples of a couple of very complex sentences

Production Steps: None required.

Teaching Suggdestions

Can be used with smail groups, or with a large class that is temporarily subgrouped.
Steps:
1. Ask c]ass to th1nk through the1r react1on to a topic of current 1nterest, Suzh

2. Have each record his/her comments br1ef1y on tape or in writing.

3. Have them listen to the comments of other members of their group and make

cbservations about average sentence lengths and sentence complexity.

4. Ask each now to record the most complex sentence that he/she can-construct cn

the topic discussed. Give a couple of examples of sentence complexity, such
as:

"Althotgh the brésiaant of the United States, who i3 said to_have the most

vention in _Nicaragua, where a 1eng civil war_has 7c"lowed the Sandanista
téké’OVér from SmeSé, hé has agreed tb COn§1dér 1ncre531ng tféde W1th the

efforts tc spread communism in Central and South American countr1es "

(or)

veteran p]ayers while reta.n1ng other old campaigners, the P1ttsburgh Pirates
may have difficulty in proving that they are real contenders next year, even

though they have good young players coming up. from their farm teams, and even

though they fortunately have been winning fairly consistently in the preseason

demonstration games that are in progress in the balmy Florida weather.'

i




ovan

Students will write or record their sentences on tape, then share them.
Discussion:

Why were your later sentences so much longer and more complex than your
earlier sentences? (Answer: In everyday convarsation; we usually do not
use the most complex language that we are capable ef using.)

Which sentences represent your “linguistic performance"?

Which comes closer to representing your "linguistic competence"?

- Although the complex sentences probably do not indicate the full extent of

the student's linguistic compétence, they help to clarify the fact that
each person has linguistic competence that is not always revealed.
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FOLDING CHART:
DEEP STRUCTURE/SURFACE STRUCTURE

Purpose: A device to clarify the meaning of "deep structure” and "surface structure"
in the processing of language. ;

Description: This chart consists of a canter section approximately fourteen inches
wide, and two side flaps that are approximately seven inches wide each. The
center section is approximateiy 22 inches tall, but the top parts of the side
flaps are cut down so that they are five inches shorter. The higher top part
of the middle section bears the title "Transforming Deep Structures to Surface
Structures", and a compleéte sentence is written on .the front of the chart when
the flaps are closed. When the flaps are open, the chart shows on the students'
laft an outline drawing of a person's head containing the underlying,. deep
structures (propositions) included in the original sentence. On the left side

there is a 1ist of many ways in which those propositions could be transformed

into sentences (surface structures).

Learning Pwinciple: An experience in the semi-iconic mode can enhance learning

beyond what occurs through the purely symbolic. 4

Time Required for Use: 10 minutes

Preparation

Materials Required: One large sheet of colored tagboard, and felt lettering pens
of three colors.

Production Steps: Make the chart as described above, using different colors for
the initial sentenceé, for the deep structure statements, and for the surface
structure statements. The chart can be made larger for a very large class.

Teaching Suggestions __ -

This chart can be used to help students conceptualize the statements made in the

text and in the lectures about language transformation for deep to surface structure.
Begin by showing the sentence on the closed flaps: Ask students if they understand
this to be a deep or surface structure. Open the flap on the students' left; to show

the deep structure propositions that are the basis for the sentence. Ask them to
form their own sentences that would include these propositions (in oné séntence).
Then open the other flap to show a number of the possible surface structures that
they might have produced.

(The chart is illustrated in both open and closed form.on the next page.)
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TRN!SPAREICY SUMMARIZATION SET: Moral Develonment

Purpose: A device to a1d students in understanding how Kohlberg's

stages of moral development fit as subdivisions under Dewey's

levels of moral development, while also ircreasing understanding

of Kohlberg's theory of moral development:

ﬁescr1gtlon This device consists of a base transpaFéﬁEy show1ng
Dewey's three levels (preconventional, conventional, i
principled), with three over]ays to place two of Koh]berg S
stages under each of Dewey's levels.

Learning Principle: Students learn from perceiving how details
fit under a pattern of general ideas or principles.

Time Required for Use: 10<15 minutes

Preparation. - [

MSféfiSiELRééﬁiEéﬁf Four transparencies with suitable writing and

processing materials.

Pr0dﬁét1bﬁ Stébw', i; wr1te or type the whoIe ~developmental gutline

Dewey's Preconventional Level, etc. Give brief exp]anat1bﬁs
of each level and stage as well as their titles. -

. 2. Cut the sheet _ into six horizontal str1ps
with each 1éevel on a separate strip and each pair of stages on
a separate strip.

3. Mount the three strips for Levels on one
sheet of white paper_in exact]y the same position where they
occurred on the sheet before it was cut into strips.

~ 4. Mount each of the strips for Stages on
separate sheets of white paper in exactly the same position where
they occurred on the original sheet before it was cut.

5. Make four transparencies of these sheets and
E1nge them together-so that the Stages fall into place over the
evels.

Teaching Suggestions

Show and discuss the differences in the descriptions of the Levels.
Then show and discuss two Stages at a time under each Level.

(See ?he illustration of the combined transparenc1es on the next
page. -
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LEVELS AND STACES OF MORAL DEVELOPMENT &

Lavrencs Kohlberz
: - PRECONVENTIONAL LEVEL _ :
Makes zoral Jidgements on the basls of pover of authoriley flgures, rewards; avoidance of

punishzanc; uad exchanging favors., ,
Stage 1: Punishmene § Obediencs Orientacion -Stage 3: Instrumantal Relativise Ocieacac
Thioks good and bad are decermined by the - Makes moral judgesents co “satisfy own

. Phvaicil cousequences of behavior. . - needs-and sometimes neads of ochers.
Thinks' of aarning rewards or avoiding Tuinks of fxirness prigracically as 'y
- puaishments, - . o T ¢ - - benafit to self 1f one is fair to |
‘Dafars to pover of authority figures, . ' somebody- aelse. :

— - iij

COSVENTIONAL LEVEL

Hakes moral judgements or tha basis of conformisg to accepced soefal cotrrentions: valuadh
living up to the expeccntions 'of family, soefal group, or_the nazion regardless of che

consequencas; shows loyilty to tha soclal order and actively suppores it,
Stage 3: I-eardersons) Sharins Orientatifon  Stige &: Socleeal Matneenssce Orieneation

~Equaces good behavior with whatever Judges bebavior by authoricy, fived rule
__Pleases ochars—shat others approve. __and maintaining of the soctal order.
Ofcen coaforzs to sterotypical patcerns Thinks chat right bemavior 13 doing one’
__of group behavirr, duty, respecting authoricty; aod amain-
Earzs approval by belng “ntca,™ and caining tha social order for ics oum
judges behavior by one’s intentions. saka. : , R

- PRTCRLED LSvEL f S P
Reasons according ca moral principles cthat have validicy apare from the authoricy of 2
mazbership groups. 7 o ‘ - . . R
Seage S: Social Ceatact, Human Righes Stage 6: Universal Echical Prineinles

¢ and Welfare Orfentacion , . Orientation . ..
Does not accept authorify unquastioningly. - Thinks in terns of abstract ethical
Tends-to deteraine right action in terms .  _ principles fatlier than concrete rules.
of general individual righets and stand-. - Thiaks that vhat is right is deterzined

ards cricically sxzmlded by Soniety and through che individual conmscisnza
agrasd upon in major public docuzsnts. based ou human equality, libercy, aad
Thinks in cerms of legal points, buc esmpha- . Justige. = -
sizes che possibilicy of wall considerad  Considers logical compratensivensas,
changes in laws suitable for che welfara - universality, and consiscescy of
of sociaty. . = . ethical principles.
Feals Zree agresmer3 and concrackts caa iJ

bind peopla =here uo laws apply.

»Noral DiVEiop;-::-nE is the gi"aciua!. 2tzainzent of a sansa of vight and “Tonz.
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EXPANDING CHART:
Maslow's Hierarchy

Purpose: A davice to explain how individuals develop to higher levels of
- motivation as their needs are fulfilled at lower levels.

Descriztion: This 1s a pyramidal chart in four sections. The Towsr section
1s & base showing the title and the basic principle involved. The next

section above the base shows pictures and captions illustrating the needs
for sustenance and security. Above that there is a section illustrating
the needs for esteem and belonging, and above that a final section
11lustrating the needs for growing and being.

Learning Principle: Even at advanced levels students continue to learn
through the icenic mode; iconic experiences help to relieve the information

overload of purely symbelic experiences.

Time Required for Usa: 15-20 minutes

Preparation -

binding tape, and a variety of pictures from magazines to illustrate needs

and need fulfillment at the three general levels in Maslow's Hierarchy.

Materials Required: Heavy tagboard in two colors, felt pens in two colors,

Production Steps: Design the top three sections as one pyramid from a large

sheet of tagboard. (In order to provide snough space in the top section,
the pyramid cannot be pointed.) Cut the pyramid into three sections of
equal height, and hinge them together on the back with strong sealing
tape. Meke the base section a bit wider than the pyramid, and use a
different color of tagboard so that the title will be seen separately
from_the pyramid, itself. HWrite the three headings for the levels along
the left edge of the pyramid sections: "Physical Needs", "Psychological
Needs"; and_"Self-actualizaticn Needs”. Paste a collage of pictures
appropriately on each section of the chart and add captions.

Teaching Suggestions

Hention_that Maslow discovered that human beings tend not to progress to

higher levels of motivation until their lower needs have been fulfilled..

Ask students what the most basic needs of people are; show the lower section
of the chart to illustrate their comments. - Ask them what needs they think

arise at the next level when the physical needs are being reasonably well
satisfied; illustrate with the middle section of the chart. Continue with
the top levels

(See illustration of the chart that is provided on the next page.)
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TRANSPARENCY SET TO ABSTRACT KEY CONCEPTS:
Piaget

@urgbse A devicé to enhance understanding of key behaviors at Piaget's
four deve]opmenta] lTevels by contrasting their attributes.

Description: A base transparency showing the names of the four.stages
across the top with characteristics of the sensorimotor level -
f111ed 1n' three over]ays of character1st1cs of the othér three

Learningfprinciple:WﬁAﬁwel]”crganizegﬂpregentation with emphasis on
significant contrasts enhances learning.

Time Required for Use: 12-20 minutes

Preparation

Materials Required: Transparencies; Transparent tape

PFb?ﬁét%bh Steps: 1: Type a one-page chart of Piaget's developmental
evels. B . . ] L . . . B
} 2. Cut it apart to show characteristics of the four levels
in vertical strips. .
3. Make four transparenc1es, one of each strip in correct
pos1t1on .
. H1nge transparencies together at left side.
5. Make four more vertical transparencies showing heavily

lettered contrasting key characteristics for each level, and hinge

them to bottom of base transparency to flip up over typed columns.

Project on large screen for large class. Steps:.
1. Project base transparency showing four columns head1ng for the
levels and the details of the sensorimotor column; discuss

2. Add overlays one _at a time and discuss characteristics of
Preoperational, Concrete 0perat1ons, and Forma] 0perat1ons Levels.

maké that leveél different from the others. Flip up the summary
strips from the bottom as each column is discussed.

(See examples on the next three pages.)
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PIAGET: LEVELS OF DEVELOPMENT |

Sensori-motor (0-2 yrs)

Preoperational (2-7)

Concreta Operations (6-12)

_Formal _

6perlttonl
- (11-15-Ad)

Hotor

teflex activity:
graspling

sucking,
ovea hand to mouth
Hanipulates objects

Language

pontancous vocallzstion
Repcats unusual utcer-
) ances

ﬁercepﬁion
Conserva-
tion

Consciously repeats &
pleasureablo ack

vg. objects .
Rétatlna images of
absent objects

éognitive

Joés not kinow objecta cxist
when_out of eight
Knows absent objects
cxiat .
Uses one behavior
_ as a step to_anothar
Infers soma cause snd
effect .
Experiments with new
tecliniques when old
ones do not solve
oimple problems

O
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PIAGET:

LEVELS OP DEVELOPHENT
- B . o , _ . - R . Formal
Sensori-motor (0-2 yrs) Pi'iéf)éi'iﬂonll (2—7) Concrete Operations (6-12) Operationa
—— — i o - (11-15-Ad)
Hotor “e[}g;f@gglvltyl sucking,
grasping
\ovea liaiid o @outh .
Hanipulates objecta o o I
ihnguugé Kpontancous vocalization tlaea uord as nymbols {Spontaneously uses vectors: !
i Repeatd unusual utter- jUses sentencea more, longer, smaller one
ances Spontaneously uses acalars:
big; small; long
77777777777777777777777777777777777777777 ,Kapld davalopiment . _
Perception [lonaciously repcats a Arranges 5 objccta nerlnlly
Conacrva- plensurenble act_ by color, size _ R o
tion hoecs nor differentiate eelf Recbgnt:el ttems do not Recognizes itema
va. objects change weight when changing] do not change
Retains images of shape volume when
absent objects changing shape
Cognitive {loes not know objects exist |Uses mental pictures to Begina to understand con- Classifies complex
when out of eight _ represent objects_ ceptual network relation- ideas using only
Knows iibsent objocta llas sowe metacofnicion tions symbola (no
: exist ability e pictures)
Vaes one behavior  |Undarstands only own point [Discovers transivity: Can imagine things
as a step to another _of view (exocen.) syllogistic reasoning _ mever_geen._
‘Infers some cause and Clnsaiflea .objects by a Can combine ldéﬁi
effect _coumon_feature L to hypothesize
Expcrlneuta with new_ Does transductive reason- Begins using Inductive implications or
tecliniques when old ing from apocific to logic with concrete incompatabilitties
onecs do not solve specific. problens. Beftne using
simple problems Reasons in forward direc- [Can raverse thinking from deductive logic
rion hnty (no reverni- from addition to sub- Thinks. through. _
bility) traction in concrete possible problem
Assumes correlated events problems. solutions system-
tiave a causc-effect atically _
relation. Can handle hypbth-
. escs and hypothet-
ical reasoning
Yy -t
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PIAGET: LEVELS OF Biiikibbﬁm

) ) ’ Formol
%nuori--otor (0-2 yu) Preoperational (2-7) Concmtc ojiarations (6-12) Operntiom
__ N S-S (11-15-Ad'

' teflex nctlvltyl aucking, . = 1.
- groaping ' I S e _
toven :;::';,ﬁ:.:::tghjgct. 9 i - .77 Qrms com . ev’ ses

E ~y8 vocalizntion [
nt- _unusual utter-
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STUDENT EVALUATIONS OF INSTRUCTIONAL TECHNIQUES

 During the last trimester of the investigation a fifty-minute
period once a week was used to try out as many instructional tech-
niques and devices as possible with two small groups (about 10 students
each) from the introductory psychology course. Students used the form
on page 23 to record assessments, based on a five-point scale from
1 (low) to 5 (high). Information about two of the points is tabulated

below. Because of time limitations, not all of the techniques could

be assessed, but a few that are not included in_this manual were
included in the trials: Some techniques were rated informally (RI) in_

' this trimester or the one before, but formal ratings were not completed
because of students' time problems.

Table 3
AVERAGES FOR STUDENT RATINGS OF TECHNIQUES

Difficulty  Effectiveness
Level of. of the

Instructional Technique/Device _ the Problem Technique
] Group: A - B A . B -
Inductive Learning Demonstration with 3.1 2.7 3.6 3.4
 Flash-Cards (Incidental Learning) o o o o
Contrasting Designs to Explain a 2.5 2.0 4.0 4:1
__ Process (Chunking) N B
Structured Overview of a Chapter o RI o RI
Concept Attainment Technigue ' 3.4 2.8 4.6 2.9
Three-Step Abstraction Process to RI RI
__ Teach a Complex Concept -
Diagrammatic Representation of an RI RI
- Explanation (Regression) o -
"Cloze" Technique for Teaching Tech- RI RI
nical Terms (Nervous System) _ . ' .
Transparency with Overlays to Explain . . RI RI
Physical Characteristics (Blind Spot) o o
Accordion Chart I1lustrating Language 2.3 3.0
_ Style . L , . .
Set of Slides to Il1lustrate Perceptions RI RI
_ (Depth/Distance Cues) : N .
Technical Vocabulary Log for Study RI RI
 Triads - N
Quick Demonstration of a Psychological Ri RI
__ Function (Cognition) : ,
First-Hand Concept Development 3:5 4.3
__ Experience (Confabulation) o -
Mini-Experiment to Demonstrate a RI RI
__ Concept (ESP) - - -
Transparency Pyramid I1lustrating a 3.6 2.6 4.3 3.8
~ Developmental Process (Schema) L o
Contrasting Experiences to €larify 3.1 3.6
Processes (Inductive/Deductive) L
124 (continued)
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Averages for Student Ratings of Techniques (Continued) -

Difficulty Effectiveness
o o Level of. of the
Instructional Technique/Device = = the Problem Technique
- ______Group: -A-. -B. . _ A ___ B __

2.8 4.3 3.3

Self-Testing Technique to Foster

Comprehension (Metacognition)

Recorded Comparison (Linguistic Comp-

~ etence vs. Linguistic Performance)
Folding Chart (Deep Structure,
Surface Structure) -
Transparency Sumnarization Set.
(Kah1lberg Mora: Development)

.2
.4 3.4
8 4.0

w N w. w.
— |
N
o

Expanding Chart (Maslow's Hierarchy)
Transparency Set to Abstract Key y
Concepts (Piaget)

—t
O w !
W W
00 W |

Nw
00 W
NN
S ,

Transparency with Classification 2.1 4.3
. Worksheet {Personality) o .o o
Simple Explanatory Transparency (Criter- .

~ ion/Norm_Referenced Tests) . ’
Ehart with Template Flaps for Complex

_ Eoncept Development (Paradigm). .
Transparency on Historical Evolution of
~_a Concept (Moral Development) ,
Folding Display Strip for & Quick Exper- 1.
~ iment (Retroactive Inhibition) ]

Pocket Chart for Teaching a Comptex
~ Concept (Semantic Network) o
Chart Directing Comparative First-Hand 2.5 2.

Experiences (Heuristic-A]gorithmic)

(A

(Vo)
T~

w

(Vo)

N
[oo B
‘ N

2.6

—
K-
(A

W W W W W
o b by . .
O w W NI

()]

4.3

~ During the first year of the project a statistical analysis of academic

factors revealed that the volunteer groups used in.the investigation were

not significantly different from the general population of Pitt students.
It was assumed, therefore, that the second-year groups, likewise, were

fairly representative of the population. Twenty percent of the students in

these groups or in earlier groups indicated difficulty with each item for.
which a technique was prepared. This is reflected by difficulty ratings in

the table ranging from 1.4 {little difficulty) to 3.6 more than average
difficulty). It was interesting to note during instructional periods that
students who felt they had 1little or no difficulty with an item usually
indicated that they understood it far better aftér the instructional
technique was used. This is apparent from the higher ratings given in the

effectiveness column than in the difficulty column.

- Group A gave high ratings of four points and above to more of the .
techniques and devices than did B. But the B-group still found them of more
than medium value usually. It appeared that students particularly appre-
ciated procedures that involved them in manipulating materials, in vigorous
discussion, and in taking notes. They also appreciated the more complex

transparency and chart presentations. _
~_The final assessment of the instructional techniques will take several
years and the invelvement of interested instructors at Pitt and elsewhere.

-1 9. . B




Chapter 5
RECEPTIVE LANGUAGE PROBLEMS
PHYSICS

_The numbers of reading and listening difficulties encountered by

experimental groups from introductory physics classes during four
trimesters from Fall of 1980 through Spring of 1982 were as follows:

"_Total _Serious

Problems Problems
Technical Vocabulary : : & « ¢« ¢ ¢ ¢ « o & 148 54
General Vocabulary . « ¢« « + o ¢« v o o + 43 13
Explanations of Principles and o
 Generalizations . . « « s+ ¢+ o o . . 29 7
Metaphors of the Discipline. . . ... . . . 13 3
Specialized Language Style Factors , B
_ _of the Discipline . . . . . . . . . . 3 0
Complex Senténce Structures. . . . . . . . 2 0

Tabular, Graphic and Formula
Presentations in Physics: :
0

Q
s
-h
-
-ds
(8]
o
—
ct
-ls
®
(7]
-
o
53
1]
[o N
L)
L)
L)
L)
L)
.

W

‘Any item that students mentioned as a difficulty was considered

to be a problem; but an effort was made not to avoid .including items

merely because they were new. An item was considered to be a serious

problem if it was classed as a difficulty by twenty percent or more -
of any group and if it could not be easily understood or answered by

referring to the text or to another readily available source. Since
most of the students at the bniversity of Pittsburgh are from the upper
forty percent of their high School classes, more problems might be _
listed as serious in colleges that admit a larger proportion of high
school graduates. Surely one could expect more problems with sentence
complexity among less competent students. Likewise, a small proportion
of difficulties would bé serious in a more selective school.

_ As might be anticipated, the largest number of difficulties was
with technical vocabulary. Although the number of serious difficulties
in explanations of principles and generalizations was not great; failure
to understand even a few such key items could result in very poor.
achievement for the students:. It appears that metaphors and special
language style factors may be used less frequently in introductory
courses than is likely in more advanced courses.




The prob]ems encountered in the exper1menta1 grougs from the four

classes in physics are itemized below. The classification of an item

as technical vocabulary, general vocabulary, metaphor, etc.; had to be

based on somewhat subjective judgements, so other educators may prefer

to c]ass1fy some items differently. Those problems that seemed to be

serious are starred.

TECANICAL VOCABULARY IN PAYSICS:

THE DIFFICULTIES NOTED

ad1abat1c .

angu]ar momentum
,ahgular orientation
*angular velocity
*anthropomorphic
*3apparent weight
Avogadro's number
Boltzmann's constant
Boltzmann's distribution
bomb calorimeter
Brownian motion
buoyancy

buoyant force

calorie

calorimetry
*cantilever.

‘Carnot engine
*center of gravity
*center of mass
*centrifugal :force
*centrifugation
*centripetal acceleration
*centripetal force
*circular motion

closed system
coeff1c1ent of friction

conduction

conductor

constant acceleration .
continuity incompressibility
convection
cosmology
co-tangent
deceleration
delta.
*density :
design speed

displacement
dissipative forces
dynamic equi.librium
*dynamics

addy

*alastic limit
elastic modulus
electric field
ele;trnssqpe

*egq1nox

equivalents

escape velocity
extensor
*flexor

flow-rate
*free-body diagrams
_free-fall _
*frequency of revolutions
*frequency of rotation
friction

fu]crum

grav1tat1ona1 constant

7grav1;§;]gn§] field intensity
*heat of nglon
*heat reservoir -
*heat of vaporization
hydrostatic-
*impulse.

~inertial mass
*insertion

insulator

intensity

internal energy
isobaric

jsolated system

117
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Jjoint

*joule

*kinematics
kinetic friction
laminar flow
latent heat

*lgver arm.
macrostate
manometer

mean speed

mechanical energy

molecular mass
_moment arm.
*moment of tnertia
*normal force
open system
*parailax

partial pressure
perturbations
po]ar1zat1on
7pressure,head,
*nrojectile motion
*radian ~

radiation

*radius of gyration

*relative velocity

*retrograde motion

reversible process

-~ root mean square velocity
*rotational kinetic energy

satellite
specific gravity

specific heat capacity

state function
state (of matter)
static equilibrium
~static friction
*statics

steady flow
streamline flow
subtended

*tangential

*tangential acceleration

tangential force

thermal efficiency

“thermal energy

thermal stress

thermodynamics

thermography
~ *torque

torr _

translational kinetic energy

translational motion
turbulent flow

uniform circular motion

*vector ]
*ve]oc1ty
vertical motion
viscosity
*weight
*we:ightlessness
*work -
Young's modulus

GENERAL VOCABULARY USED IN PHYSICS:

"THE DIFFICULTIES NOTED

analogous
arches
area

causality

collision

conservation

deformation
distance
domes .
efficiency
*alasticity
energy
entropy ,
env1ronment
feedback
_fluids
*force
*gravity
ground

incline
inertia
intensity
~machine
*magni tude
*mass
*mechanics
momen tum

plasma
plastictty
povier
pressure o
prime (and deub]e-pr1me)
pumps
restoring
safety factor
*SPEEu
_strain
*stress
*temperature
*tension
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EXPLANATIONS OF KEY PRINCIPLES, GENERALIZATIONS, OR COMPLEX CONCEPTS
IN PHYSICS: THE DIFFICULTIES NOTED

~ "The bouyant force,On,a,body jmmersed in a fluid is equal
to the weight of the fluid displaced by the body."

, Giancoli, Douglas C. Physics. New Jersey: Prentice-Hall,
Inc., 1980. pp. 156-9.

. Boyles' Law:

“For a given mass of gas at constant temperature, the

product of pressyre and volume is constant, 1 e. the volume

of the gas varies inversely as the pressure." (This law_holds

only for ideal or perfect gases.)

~ Thewlis; J. Concise Dictionary of Physics. New York:
Pergamon Press, 1979. p: 41

Charles' Law: (Charles-Gay-Lussac Law)

For a perfect gas: "the volume of any gas at constant
pressure rises with temperature by a constant fraction of the
volume at 0°C. ., i.e. the coefficient of expanS1on is the same
for all gases.’

Thewlis, J. Concise. Dictionary -of- Phys1cs " New York:

Pergamon Press, 1979. p. 55.

Coulomb's Law:

"The force between two charges is directly proportional to

the procact of the magn1tudes of the charges and inversely

proport1ona1 to the square.

) Glanca11, Boug]as C. ths%cs. New Jersey: ﬁrentice-ﬁaii,
Inc., 1980. p. 345.

Dalton's Law of Partia1 Pressure:

"Each gas in a mixture exerts a partial pressure proportional
to its molecular concentration."

- Giancoli, Douglas C. Physics. New Jersey: Prentice-Hall,
Inc., 1980. p:. 197.
Tnhe force of fr1cu1on is equal to the force applied when
an object moves at constant velocity.
119
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7. The frequency of rotation equals the number of comp]ete
revolutions made per second.

8. Geocentric Theory: (Ptolemaic Theory)

"According to 2"¢ century Greek astronomers, the earth was

assumed to be the center of the solar system, consisting of the

Earth, Moon, Mercury, Venus, Sun, Mars, Jupiter and Saturn--

arranged in order of increasing distances from the earth--and

all these 'planets' were assumed to be going around the earth

in orbits with complex motions:"

~ Arya, Atam P. Introductory College Physics. New York:
Macmillan Publishing Co., Inc., 1979. p. 215.

9. _ Gravitational and E]ectromagnet1c forces which represent
add1ng a weak force and a strong force together, result in a
unity of forces.

10.  Gravity is a constant force at a given location regardless
of the 'wei'ght of an objétt.

*11. Heliocentric Theory (Copernican Theory):

“Nicolaus Copern1cus, a Polish monk, proposed this theory

in which the sun is supposed to be at rest in the center of the
solar system, while all the other planets revolve around the sun."

Arya, Atam. Introductory College Physics. New York:
Macm111an Pub11sh1ng Co., Inc., 1979. p. 216.

12. Hookes Law:
~The distortion of a system is directly proportional to tﬁé
) G]éﬁ€0]1, Douglas C. Physics. New Jerséyi Prentice-Hall,
Inc., 1980." pp. 101-2:.
13. Ideai éas Law:

to a good approx1mat1on, the volume of a gas 1s 1nverse1y pro-
portlonal to the pressure applied to it; i.e: he vo]ume of a

Giancoli, Douglas C. @hzsics. New Jersey: Prentice-Hall,
Inc., 1980. p. 191.
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14.

15.

*16.

17.

18.

Irreversible process (i.e. real process in relation to the
Second Law of Thermodynaniics):

~ "A process at _the conclusion of which it is not possible to
return the system involved to its original thermodynamic
state--by the second law of thermodynam1cs all natural physical
processes are irreversible.’

Giancoli, Douglas C. Physics. New Jersey: Prentice-Hall,
Inc., 1980. pp. 261-2.

Isothermal Process: (The First Law of Thermodynamics)
~_ "An 1dea11zed process that is carried out at constant
temperature."
Giancoli, Douq]as C. Physics.. New Jersey: Prentice-Hall,
Inc., 1980. p. 251. v ,
Kepler's Laws of Planetary Motion:

(I) "Every p]anet moves in an ellipse of which one's focus
is the sun:

(11) “A p]anet moves more quickly along the parts of 1ts orbit
that are cleser to the sun; and more slowly as it moves away
from the sun." _

(III) "“The ratio of the squares of the periods of any two
planets revolving about the sun is equal to the ratio of the
cubes of their average distances from the sun.

- Thewlis, J. Concise Dictionary of Physics. New York:
Pergamon Press, 1979. p. 187.

Kinetic Theory:
“Matter is made up of atoms and these atoms are in continuous

random mot1on

G1anco11, Douglas C. Physics. New Jersey: Prentice-Hall,
Inc., 1980. p. 181.

Maxwell's Distribution (Maxwell-Boltzmann Distribution Law):

. "For a perfect gas: _a law giving the average number of
molecules having speeds within well-defined limits. If you
cou]d count the number of mo]ecu]es mov1ng at a certain _speed.
or extreme]y slow speeds with most of them mov1ng at an 'average'
speed. If you would graph the number of mo]ecu]es moving at
each speed, the result would look like a curve.

Thewlis, J. Concise Dictionary of Physics. New York:
Pergamon Press, 1979. p. 213. :




*%19,

**20.

**21.

**22

**23.

24.

Newton's Law of Gravitation:

States that "every particle of matter in the universe attracts

every other particle with a force acting along the lines joining
the particles.”

_ Thewlis, J. Concise Dictionary of Physics. New York:
Pergamon Press, 1979. p. 231. '

Newton's Laws of Motion:

(I) Newton's First Law of Motion:
_"Every body continues in a state of rest or uniform
motion unless acted upon by a force."

(II) Newton's Second Law of Motion:
. "The rate of change of momentum of a body in a given

direction is proportional to the resultant force applied

to it in that direction." '
(II1) Newton's Third Law of Motion: -

“To every action there is an equal and opposite reaction."
Thewlis, J. Concise Dictionary of Physics. New York:

Pergamon Press, 1979. p. 231.
Pascal's Principle:

"The earth's atmosphere exerts a pressure on all fluids and
the pressure is transmitted through the fluid and acts in all
directions." |
_ Giancoli, Douglas C. Physies: New Jersey: Prentice-Hall,
Inc., 1980. pp: 151-2.

Planetary motion is relatéd to the equal and opposite
gravitational pull between planets and their distance from each
other.

Pythagorean Theorem:

A theorem in-Geometry which states: “the square of the
length of the hypotenuse of a right triangle equals the sum of
the squares of the lengths of tha cther two sides."

- American Heritage Dictionary of the English Language (New
College Edition). Boston: Houghton-Mifflin Co., 1979. p. 1065.
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26. Second Law of Thermodynamics:
, "Heat flows naturally from a hot object to a cold object;
heat will not spontaneously flow from a cold object to a hot
object."

, Thewlis; J. Concise Dictionary of Physics. New York:
Pergamon Press, 1979. p. 333.

27. Toricelli's. Theorem {re: fluid flow):

~ "Liquid will flow at the same speed that a freely falling
object would attain falling the same height."

~ Giancoli, Douglas C. Physics. New Jersey: Prentice-Hall,
Inc., 1980. p. 167.

28.  Torque gives rise to angular acceleration; therefore, no

torque; no rotation.
29. Work-Energy Theorem:

"The network done on an object is equal to it's change in

kinetic energy: If work is done on an object; its kinetic energy

~ increases. If an object has kinetic energy, it can do work on

"~ something else; and if it does; its own kinetic energy increases."
 Giancoli; Douglas C. Physics. New Jersey: Prentice-Hall,

Inc., 1980. p. 128

METAPHURs'ﬁgso INfPQ¥SICS;77771HEbeEEICULTIES NOTED

(Metaphors might be considered merely technical terms, but they
are more than that because they use other words that usually are quite

common to explain by comparison or analogy. Obviously a couple of
these metaphors are in general use rather than being limited to physics.

1. The depositing charge is that which is dependent on the relative
charge (+) of depositor and depositee; may refer to addition or

removal of electrons to/from material.

2. The earth exerts a force to keep the water in which is also
known as gravity.

3. Using a rotating frame of reference: Newtonian laws do not hold

to be true; regarding relative speed and velocity.




4. Being hit with a ton of feathers would be the same as be1ng hit
with-a-ton_of bricks because the weight of the object is related
to the density:

o

Inertia might be referred to as laziness of a body/system.

Kinetic energy is ' 'stored work" or energy that remains at rest
until there is a need:

o

*7. 1In order to visualize the é]eCtFié éie1d, a se&ies of 1iﬁes of

given field on a positive test charge:

*#*8, An object exerts a force or feeling which is in the opposite
direction of the motion which is parallel to the surface and
perpendicular to the force applied by the object.

*9, Centr1fuqa1 force may. be thought of as a non-accelerated
coordinate frame in that the particles do not accelerate but the
system does. A person outside of the system sees (proper) motion
differently.

10. Entrophy js the disorder of a system; it is often referred to as
“time's arrow" as it tells in which direction time is going.

11. The right hand rule of thumb to use for angular momentum is to
remember that it remains constant.

12. “Still waters run deep" may be related to Bernouilli's Pr1nc1p1e

in that where the velocity of a fluid is Tow, the pressure is
high.

13. The tensile stress of which a body will frarture or w111 continue

to deform with decreasing load is known as the ultimate strength.

SPECIALIZED LANGUAGE STYLE FACTORS IN PHYSICS:  THE DIFFICULTIES NOTED

(Spec1a11zed 1anguage sty]e factors involve the use of words in
sequences or combinations that are unique to a particular. discipline
but not to every-day expression in other areas. The words would be
easily understood separately, but the d1sc1p11ne specific_ arran?ement

may make the expression difficult for the novice to understand

1. The equation of state is related to the physical condition of
a system.

2. Life depends on high quality energy (e.g. sunlight) that
maintains ability to do work.

3. An orbiting object with constant speed is acce]erat1ng (Change

is occurring as direction continually changes).
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COMPLEX SENTENCE STRUCTURES IN PAYSICS: THE DIFFICULTIES NOTED
1. High flow speed = low pressure (vice versa)

:+ pressure drops at constriction in flow.

2. A depositing charge depending on relative charge (+) of depositor
and depositee may refer to addition or removal of electrons to/from
material (depositee).

£S$g%AR, GRAPHIC, AND FORMULA PRESENTATIONS IN PAYSICS: DIFFICULTIES
* | _

1. F(n) = normal force
2. a=f __
: mass

3. W=0_
-t
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 The textbooks and references from which some explanations in this
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Publishing Co.; 1979.
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Chapter 6
INSTRUCTIONAL TECHNIQUES FOR PHYSICS

Lists iwere provided in Chapter § of 241 difficulties in receptive com-

c]asses, 77 of these were considered to be fairly serious. During the

second year of the project the team outlined apgrox1mate1y 35 instructional
techniques and devices to use in preventing or overcoming some of these

problems. The ideas were gleaned from participating faculty members; from

references, and from earlier teaching experiences of the team members.

Each technique was tried out informally with a group of students; and if
found promising, was developed further and tested on one or more groups as

time permitted. Summaries of student evaluation for techniques used during
the final trimester are given on the last page of this Chapter.

, Space limitations make it possible to describe only 24 of thé techniques
here. These procedures were selected to show a variety of first-hand
exper1ences, simple demonstrations, transparency sets, charts, and guided

study methods that can be used with classes of different sizes. The list,
with pages where they can be located, follows:

Accordion Charts Presenting Var1ed Heur1st1c Strateg1es

(Problem Solving). . . . & : i & « i s i iaoeoioeosoo o127

Peer Group Interaction to Induce a Set of Concepts. A K K
Structured Summary Block Design. . e sieea.. s 2136
Active Demonstration of Concepts (Acce]erat1on, Impu]se, o
Momentum, Displacement). . . . . . . . . . ¢ . : . P
Working Model to Demonstrate the Elements of Motion o
__(Displacement; Velocity, and Acceleration) : : : : & : : : :140

" Device to Demonstrate Negative Acceleration : : : : - . : ¢ & : .142
Critical Attribute List to Define Technical Term1no]ogy (Mass) .144
Pulley Truck Device to Demonstrate Newton's Second Law. : : . . .146

Sketches of Alternate Definitions to_€larify Technical Meanings .148
Pie-thart Explanation of a Quant1tat1ve Term (Radian Angles). .150
Mechanism_to Demonstrate Newton's Law of Universal Frav1tat1on .152
Manipulable Depiction of Equivalent Forms (Kepler's Sécond Law) .155
Etymological Charting of Technical Terminology (Moment) . . . . .158
Pocket Chart to Portray Analogous Terms. (Rotational Motion vs. o
~ Translational Motion) . . . . . & v v v v v ¢ w v 4o o s . .160
Manipulative Model to Contrast Terms (States of Equ1]1br1um) . .162

Rating Scale to Differentiate Between Technicai Terms

(Plasticity va. Elasticity) . - - . - . < ¢ <« + 2 :: .. .l164
Visual Analogy to Gompare the tay and Techn1ca1 Uses of a o

Term (Momentum) © . - - - & & . ¢ & ¢ ¢ & & & & i 2 @ :osoioa s 166
ITlustrated Question Sequence to Beve]op Concebts (Conservat1on
T ENBIGY) . v v e e e e e i e e e e e e e e e e e e .171
Racing Rollers to Demonstrate Relationships amona Momentum, o
 Rotational Energy and Translational Energy. . . . . . . . . . . 178
Visual Contrast of Lay and Technical Uses of a Term (Work). . 180

Semantic Differentiation of the Properties of a Term (F1u1d) .1848

Demonstration with Questioning to Contrast Re]ated Concepts

(Heat, Temperature, Internal Energy). . . . - . . . . . . . . .186

Paired Comparison Techn1que for Concept C]ar1f1cat1on -

(Electricity) . .+ - & v & v e v v e 4 e 4 v 2 @ i i+ e i.. .188

Inductive Application of Principles (Siphon). . . . . . . . . . .190
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ACCORDION CHARTS PRESENTING VARIED
HEURISTIC: STRATEGIES

Purpose: A device to demonstrate a set of processes for problem

solving that leads the student to select one which is most

comprehensible and usable for that individual.

Description: A series of accordion charts is presented, each

demonstrating a different problem-solving technique, as well as

an example of a completed problem. Each frame of the accordian

chart represents a different step in a problem-solving sequence.

If one of the problem-solving processes does not include a step

present.in_one of the other processes, the appropr1ate frame of
the accordion chart is left blank to represent that missing step.

Learning ﬁrincipie bifferent Students wfthin a ciass utiiize

T—'H?IE—R&Q!H% equired for Use: 20 minutes

Preparation e ————
Materials Required: Heavy paper or poster pages for accordiaon chart
Marking pens
Masking tape for hinging pages together

Pr6d06t1dﬁ Steps: Write each step of a prob]em—solv1ng strategy on

Teaching Suggestions

1. Keep comparable steps parallel from chart to chart (one step on
one chart may equal two or more steps on another).

2. Compare and contrast the different problem solving strategies.

3; Go through the solutjon of the actual problem, indicating which

aspects of each problem-solving strategy are operating at each

stage of the actual solution process.

4. This lesson is most easily used in small groups, although it

also may be used by an instructor as a part of a large class

lecture

strategies such as textbook study systems, notetak1ng methods,
varied algorithmic processes for answering a problem, etc.

(Refer to examples on the following five pages)
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. obefthe
- ldintify the sctual problem

ods; 0.R.; Wright; J,0,. liaffwan, T.N.,
Swartman, R.K., and Dolg, 1.D., “Teaching
problen-solving skills.” Engineering
Fducation, 66,238-243(19757,

2 Think About 1t
= What are the attribotes?
- Identify ares of kiowledge
- Collect information

- Dlagram solution

3 Pla

- Think up alternative Plans

- Translate the problem

ERIC

Aruitoxt provided by Eic:

4. Carry Ot Plan
- Solve the problens

5. Look Back
 Uheck reasonableness and math
- Check criteria and constraints
- Stady related prablens
behavior; and on a deserted {sland,
- Identify order - of - magnitude numbers
- Study problem-solying sk1lls Jearned.

= Communicate results.




e the Unknown

¢ the System \
knowns, concepts mJ choose syuimis:
e the constraints

e the criteria

-6:; Moreland, d:L.C., ﬁ&ii. D C..
A, Pruhlem-solvlng‘ a fre
nglmerlng Education, 67, l72 176(1976)

Substep 1: Define the Unknown

- identify the unknown concept or
variable to be solved for.

- Know the correct meanings of both the
comuon and technical wards used in the
probles statement.

- carefully compare your sméﬁiént uf the
iiiiiiiiiii ilth the orlglnll Problei

Stl teneut

Substep 2: béfiﬁe the Sisex

i

- carefully draw. 3 dlagru
{from different viewpoints, if useful)

- !fientify major lnfluem:es (eg.. forces;
flows of energy)

« Adentify Tapits and outputs to the system

- make the aiigrai as siuple as possible,
but do not oversimplify,

15t kiiGns, Eoncepts; and chodse
ywbols :

F the known Information; select a
each concept, define the units and
n nuerical values. *

e ambiguous synbols (don't use V
aiid velocity, for example). Use of
abols way Sometimes help,

of units; the dinensions, and uilts

in the prablem should be 1dentiFied:

Substep & Define the Canstraints
- The Words "only,* *mist," “neglect,*
or “assime” help to lﬁenmy constralats:
- A coraon difficalty 1s to usa all of one's
knowledge or experdence to complicate a
probles--attenpt a simple version of a
problem first.

Substep 5: Definé the Criteria
Exanples of criterta fnclude:
- 15 the solution error < free?
- does the solution make sense? Lo

{does 1t agree with your experianice

in solving similar probless?)
- does tae solution demonsrate educational
merit? (that you know the subject matter)

Kaow order of magnitude values.

The Think Aboct It Step

- Possibly redraw the diagram to represent

a variety of views and levels of conplexity.

O

ERIC

Aruitoxt provided by Eic:



3. Deteradne what the drkpownd afe --

ead urltten protilems carafuily! 2. Drav s pleturs of dLagTii of thi slition o
comman sicor in to Teave out (thte 1a cructal; yat often ovirlosksd). ' FRAE 18, uhet you ate exylog o
vord of tuo vién Feadlig, wiich Usa SKTova Co raprasent vactors such s solve for.
in coaplately change the aenss velocity or forca. Use a separate :
& probia: . dtagean for aftferent types of vectora;
L.a:; oba for forca and ons for vaioctty,
L€ both types of vactor ace iavoived. Nake
clear vhat forcea act ob what body (or you
can make an arror fn dataraindig the pt
forcs acting on a pui'iiéuiir body I
idnpted,t,rmg: Gl-ncﬁii, Blc,.; Lly_glg L
l(!lllgtlla‘)':?git.m“!; N.J.: ?rcntlca-ﬂal; , S B o '
t you need In order to £ind tha unknovns. 5. Solva the problem, which way {nclide 6. Aok youtaelt: "Ta ths snsver roaionablal® Use
ip to aee if there are one or more slgebraic mantpulation of equitloia YOUE ComEor gk ks, Ai;a;

PO | P Lo Lo P
hioa r equatlot fat ralat h, L ol . ot sa¢la SRl feabds =
hips (or equatlons) that relate the and/or cical calcalstions. Be 'Order of magnitude entimating (inltinF s
fo [he,i"u“,“' but be sure that che rala aire to keep crack of units, for this rough estimate by rounding all nu-bari ;o:
1a applicable I the glven case. power of 10, and calculating an snswer composed

) . R . can serve ss & check. . “
ad that coii't be applied ganerally-~those of one digit timea its power of 10)--helps to
¥ only fn a spoclfic case(ft may be danger- ) ] . eliminate decimal poiut errors.
wab through a book looking for any equation -"Dasaatoral analyals® ®ay also ba helpful. Such
3 Like it algit vork). Know the Iimitas sielyads ylelda tuo adnple rulea: (1) wé can add
aach formlu or relationship =- when it : of subtract quantlEiss only LE thay have tha dane
and when it {» not. . disenslons (us can't add centimeters and péuﬁduj;
o lielpful to determine what Information and (2) quantities on each afde of en = aign must
the proi-iém Is reiovunt’ nmi what 1s . bave the same dimensfons.

ERIC

Aruitoxt provided by Eic:



thcd 19
1; Bead the probles
- wake sure you understand the terninology

< review lems that you do not know

Adpted fron: Mo, M., laproving Stadent Learaing SAINs

San Franclsco: Jossey Bass (1913,

2, Wake & drawing of the problen
- {dentify the quantity that you are seeking
- {dentify the glveﬁ values on which the solution
 dentty unkion vl tha must b calulated
froh other {nforaation fn order £o find the
solitfon

- make sure that a1} quntities are expresed

3. Establish which genera) prieiple Felates the
glven parameters to the quantity you are seakiig
(and whAch associated foranlae). Generste furtiar

fnformation; 1f needed, prior to formla selection.

TIET

4. alcalte the solution |
- Calculating the values of any vardables to be
obtained fron the given infommation; then
- plug a1 of the given and caleulated values fnto

the main question.

5. Criticize your solation £o see 17 1t makes sense;
- Conpire It with avatlable examples
Kany tines an error fn calculation Wil result: in
an obviously wrong sofutfon,
« Check the units {n which your solution 1s expressed,
and gike sire that tey are approp ‘ite,
Exentntig gour solutions Wil develop jour fataftfon abit

correctness of solutions, and this will be of {umense help

on tests,
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1. Ihe Problem as Given
A howe yardoner uses an 800- 10, garden
tractor to pull a 200-1b. cultivating
machine o prepare his garden for planting.
The tractor and cultivator accelerate at
8 TL./S2, - 1F the-drag of the ground (the_
farce of. friction) fs 300 b, wiat Is the
tofal farce. that e ground 1¢ exerting to
accalerate-both tiie Tractor and (e cultt-
vator? This 15 the réaction force to the -
tractor's tlres pushing against thé growd,

]

Problen: What 1s_the total force. that tli
ground {5 exgrting on_the tractar
to accelerate 1t and the cultivator.

System & The tractor, the cultivator, and
tha gruund,

Principle

applying: Newton's Second Law of Hotion--the
acceleration of a body Is divectly
proportiona) to the net force

acting on 1t and Inversely propor-
tional to Tts mass,

fomuia H F

3. Reallstic 111ustration

). Free body Diagrn’ni

et " Mgl
Kdapted from:  iiouper, H.0,,
and Geynng,-P. , Physles and
the Physical Perspective.
$an_Francisco: Tlarper K Row
(1980), pp. §9-10,
5. Solutlon 6. Critictze the Solution
Foat * Bt < iake a0y errors been ade?

b 7

(F - 20 1) » (%—}?2)8 fs?
(F - 00 1b) =250 1b
Fod0lb+ 200

el

- Does the solution generally
nake sensel

- Doés thie solation it the
problen as 1t 15 written?
ks 1t Is plctured?




PEER GROUP INTRRACTION

TO INDUCE A SET 9} CONCEPTS
e
v

Purpose: A technique to have studenys generate varied explanations for
a set of concepts, subsequently dylimiting the precise physics
definition.

Description: Break the class into gyoups of four Students each.
Have the groups define each of thy four concepts. {Concepts.
may be_chosen from group Physics kooks or Previously presented
class material.) Each group membgyr then takes one of the concepts
and presents its definition to repr2sentatives from the other

groups who share their definitiong Of the same concept. Finally,
after comparing notes and reachiny a conclusive definition,

these concept-specifi groups seleqt a leader to present their
final difintion/s to the class:

Leaming Principle: Students workiny in Small groups can generate
nore Jdeas than when working along (and may learn from each
other). '

~Time Required for Use: 35 minutes

T T | ———

Materials Required: Students
Pencils and papgr
Chalk and chalkhpard

Production Steps: Write the four concepts to Eé”ebﬁSigéfég on the
board, divide the class into groups of fours and proceed: (Use

information that has been previougly presented in class.)

:l'eaching gi;qg’eétions M’;: o -

1. The instructor may wish to reming the §roups to include physics-
oriented definitions at a given gtage of the process. =

The end results should be used tq dualitatively contrast lay,
physics, and other technical useg of 2 term. =
Such small group processes usually work best with classes of
small-to-moderate size or with lahoratory/recitation sections.
Example of the procedure:

;h‘ w. N

Step I. Break the class inko yr0ups Of four students and have
eéach aroup explain gne Of the selected terms or ohrases.

[ =
3 159
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deryni#’%ns* as gppropri

(Référ to éxarﬂple on Ap1 Yowing page.)
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Possible Ex2™1e of peer Group Arrangement
th Twenty Students
Nynbered 1 - 20)

F————— -— _,_-——-7 3 [—— ’ -— r-
© 1 5 9 13 17
=
= . _
~E 2 6 10 14 -f - 18
o= 3 7 11 . 15 19
I e : - , . ,,
= 4 8 12 16 20
- — — e~ __ — _ _
1 5 9 13 17
gl _ __/\,
< RN ~ -
H [ — [
g |2 6 10 14 18
w e~ — = -
= - e =
ao - - - -
g0 3 7 1 15 19
& 5 = —
& R —— — _
£ 4 8 12 16 20
S e — - e — - — —
T ‘_/\ CT T T I 77 T
o
=t
<
=3
N 5 14 11 20
25
2o I
=
=
3 .
[
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STRUCTURED SUMMARY BLOCK DESIGN

Purpose: A device to lead students to generate an appropriate
structure to organize the principles, theories, complex concepts
and technical terms found in introductory textbooks.

Description: A list of major concepts and technical terms from a
content unit is presented on the chalkboard for student categori-

zation. The modular hlnrk de<iun is passed out to the stiidents on

nandout sheets: They first categorize one term as a main 1ain

topic and then those terms that fall hierarchically beneath it as

subtopics. Each appropriate subtopic may then be placed in the

box at the top of a subsequent handout sheet. Then, the remaining

terms and major concepts, or additional ones draw from the.class

text, are categorized beneath the subtopic in the subordinate boxes.

Learning Principle: Concepts are developed through categorizing and
classifying. '

Time Required for Use: 20 minutes (additional time may be required
as homework)

Preparation _ E——

Materials Required: Handout sheets for students. Instructor may use
a transparency identical to the handouts or draw the same schema
on the board.

Production Steps: Draw or reproduce the block design as illustrated
on the following page.

Teaching Suggestions — — —

1. Although student generation of such structures is essential,_the
presentation of the instructor's categorization scheme may also

_ be important to the students_as a reference point. L

2. The students may wish to include a brief definition or explanation
in each box along with the term. As an option the term can be

- listed in a question followed by a brief answer. ) .

3. This technique may be used before the instruction of a unit as a
student developed structural overview, during the period as a.
method of notetaking and summarization, or after the unit is com-

pleted as a post instructional graphic organizer.
4. instructor developed set of structured summary blocks which_

include questions can be placed on reserve status in the college

library or learning center for students to review and prepare

for examinations.
(Refer to the example on the following page.)
136
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Hadian Measure
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ACTIVE DEMONSTRATION OF CONCEPTS

Purpose: A technigue to develop the students concepts by having them

directly experience concepts for words such as acceleration, :

impulse, momentum and displacenant.

Description: After students have studied certain concepts, 1ist them

on a chalkboard or handout. Give certain students instructions to

perform; and have the class explain what was demonstrated:

1) Time a student accelerating from a standstill and running a

straight distance. Determine speed vs. velocity, acceleration

_ . vs. deceleration; and distance vs: d1sp1acement.

2) Repeat the above,; with the student running in a semicircle:
Inertia may also be described as the "pull" on the runner as

__ the turmm is rounded:.

3) Have a runner accelerate from a standstill to demonstrate

~ impulse (contrast with arceleration). , o

4) Have a small and large person proceed at the same velocity .
for the same distance and try to stop suddenly to demonstrate

~ their different momenta.

5) Have two equally-sized people proceed at two different speeds,

again demonstrating momentum differences.

Learning Principles: First-hand experience facilitates the learning
of concepts covered in class.

Time Required for Use: 10-15 minutes

Preparation

Materials Required: Stop watch or watch with second hand. Large room
or outside open area with pre-measured distances or reference
points. Chalkboard or handout sheet.

Production Sheets: Measure and set up demonstration area. List terms
for selection on board or handout.

Ieaeh;ng Suggestions——— - _

This lesson is best used when one is teaching a small group of

studants or when a small group demorstrates while others observe. It
may also be adapted for use as an out of cla3s assignment.

(See illustration on the following page.)
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WORKING MODEL TO DEMONSTRATE
THE ELEMENTS OF MOTION

Purpose: To physically demonstrate displacement, velocity, and

acceleration.
béé&iiéﬁié&i A simple glggtrlgfs]ogfcgrirgce track is used. The

distance around the track for each car is measured with a flexible
measuring tape; and a stopwatch is used to time the velocity of
the cars. An oval shaped track; or one with a curve built into

one stra1ghtway, are the best devices:

Learning Principle: Students learn and remember from first-hand
experience. |

Time Required for Use: 15 minutes (set-up time additional)

Preparation

Tape measure
Stop watch

Materials Required: Electric slot car raceway with two cars

Production Steps: Asserhle raceway

Teaching Suggestions

1. Demonstrate that one full lap is zero displacement for both cars,

. despite the fact that #ach car cuvers a different distance. )

2. Measure the approximate rpe d, ve oc1ty, acce]erat1cn and impulse
of a car as it moves &i <o

_ speeds. This is done by uii:y the stopwatch and meaSur1ng ‘tape.

3. Find the speed at_whicn ‘nnrt1= catues thé car on the inside
track of a curve to derai’, wriie the car on the outside track

) negotiates the curve.

4, Momentum may also be demons.riied by using a barrier ( ;ﬂf1 a
.rubber block) and determining thz amo:»i of velocity that must

be built up to have the car mova the harivier.

5. An electric train may be substitutad for most of the above

, demonstrat1ons., ,
6. This device is best used in a small group situation.

(Refer to model on the foliowing page.)
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{ORKING MODEL TO DEMONSTRATE THE ELEMENTS OF. MOTION




DEVICE TO DEMONSTRATE
NEGATIVE ACCELERATION-

PﬁkédSé: A device to demonstrate the principle of the negative

acceleration created by friction:

DéScfigtibh:w A hégatiVé acceleration or deceleration is created
because of friction. A block of wood is placed on _the board
of a rigid swing that comes to rest at the level of the table
top {See drawing)._ The student will draw the swing back a
known distance, release it, and allow it to collide with the
table. The block is shot from the swing and it comes to rest
after skidding across the table. The deceleration ard i
force of the friction are computed.

Learning Principle: Visualization of & concept facil: ca
learning experience.

Time Required for Use: 10 minutes

Preparatlon44m47 e

Materials Required: 2. Sma;] wooden blocks (a 2 inch b]ock, a 4-inch
block)
Several lendgths of coat-hander wire (or bailing
wire)

Beaker stand

Spring balance
Production Steps: 1. Attach hanger wire to 4=inch block (Making
a swing).

2. Attach topmost part of wire to beaker stand
which is stationed at the edge of the lecture table.

Teaching Suggestions . -

{Use for lecture)

1. A block of wood is drawn over the lecture table top by a spr1ng
balance and the force of friction is observed: .

2. Then the block is piaced on the board of a rigid sw1ng that
comes to rest at the level of the table top. (See drawing on

. next page. )

3. The swing is drawn aside a known distance, releaséd; and allowed

- to collide with table.

4. The block is thus shot from thé sw1ng with a known initial

velocity and comes to rest after skidding across table.
142
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Campute the negative acceleration and relate it to the force

. of the friction.

6. If desired, the block of wood may be weighed and theffqrce o
of friction, the mass of the wood, and the negative acceleration
could be discussed in terms of the equation F=MA.

7. As an option, several additional blocks of varying weights may
be utilized.

(3}

( ‘see the followirig iTTﬁéfFéfiBh )

DEVICE TO DEMONSTRATE NEGATIVE ACCELERATION (DECELERATION)
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CRITICAL ATTRIBUTE LIST
TO DEFINE TECHNICAL TERMINOLOGY

ﬁurngé. A techn1que to contrast the attributes that accurately
define a term (e.q., mass) with previously learned attributes
that are not directly related to the technical definition.

Description: A 1ist of critical attributes that accuratély define
a term is drawn up. Attributes which students have inaccurately
associated with the term are jisted in 1ike mannér. The lists
are then reviewed, compared; and contrasted.

Learning Principle: Concepts are sharpened through contrastive
thinking; learning can proceed from the general to the specific.

Time Required for Use: 3 minutes

Preparation — —

Materials Required: Handout sheets and overhead transparency con-

taining the critical attribute information in list form:

Production Steps: ,BUb]icaté the 1lists of critical attributes vs.
inaccurate attributes in the appropriate format.

When reviewing the attributes on the 1ists in sequence, the
instructor may use an overhead projector with the transparencies.
This stra:egy allows the instructor to mask the lists so as to
reveal osne attribute at a time. If appropriate, the lists should
be drawn up in parallel fashion.

(Refer to the example on the next page.)
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EXAMPLE OF A CRITICAL ATTRIBUTE LIST

MASS
is

1. A basic measure in physics.
2. The quantity of matter in a body.

3. The measure of inertia (sluggishness) shown
by a body in response to a net force
a) a measure of how diffiuclt it is to
start a body in motion. N
b) a measure of how difficult it is to
stop or slow down a moving body:
c) a measure of how difficult it is to
change the direction of a body's
motion in a straight Tine:

CRITICAL. ATTRIBUTES

3., Measured in kilograms, grams; or pounds.
5. Related to density, volume, and weight.
6. A determinant of the gravitational force

MASS

is not

1. Weight
2. Density
Volume
4. Necessarily a large quantity

5. Necessarily without specific shape

INACCURATE ATTRIBUTES

6. A ncnspecific amount of measure
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ﬁuiébsé' A device to deve]op the understanding that the t1merrate of
change of momentum of a body is equal to the net force acting on the
body

Description: A small truck attached to a weight and & pulley is placed
upon a horizontal track. A _metronome is started. As it ciicks, the
truck is released. The table is marked with chalk to indicate where
the truck is at gach click of the metronome.

Learning Principle: Understanding is attained through a meaningful first-
hand experience.

Time Regquired for Use: 5-6 minutes

Preparation— - . . ___ ______._________ . _____ ___ __

C e e Laboratory table

Small weights Several lengths of string

Material Required: Small toy flat bed truck (matun box tjbéj

2 pulleys Metronome
Liquid accelerometer (optional)

-

Attach 1 pu]]ey to edge of lecture table. o
Attach second pulley to area above lecture table.
Attach string to toy truck and connect to pulleys.

ﬁroductfoh §teps:

QW N e |

Teaching Suggestions —— —

1. The accelerating weight and mass of the truck may be varied.

2. The acting force may be made of longer duration if the cord passes

over a pulley high above table.

3. Several students may be lined up along the table, each with a piece:

of chalk. Each student is given the respons1b111ty of making the

position of the truck at a different click of the metronome.

4. The acceleration may be observed as the change in d1stance between

- chalk marks:

5. The acceleration may be made 1mmed1ate1y v1s1b1e by means of a T1gu1d

~ accelerometer carried on_the truck: (see drawing).

6. A flatcar from an electric train set can:-be placed on a length of
track as a substitute for the matchbox style toy truck.

(See illustration on the following page.)




PULLEY TRUCK DEVICE TO DEMONSTRATE NEWTON"S SECOND LAW

e Weight

| \g, - (i- Toy Teyck
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PIE-CHART EXPLANATION
OF A QUANTITATIVE TERM

Purpose: This device is to provide students with a precise visual
image of radian angles.

Description: A pie-chart is constructed, with the "pieces" of the

pie corresponding to the 6.28 radians in one circle. The cumulative

number of radians and the cumulative number of _degrees oer rad1an
are given in each pie section. Reference points of 45°, 9C°, and

186‘, are also given. A mask designed to seguent1a11y revea1 the

sections of the chart is removed as the chart is explained.

,,,,,,,,,

Lea'11ng Pr1nclp1e. concrete visualization helps some students

accurately by increasing their ability to understand and use
concepts.

Time Required for Use: 3 minutss

Praparation -

Materials Required: Two sheets of consStruction paper and a brass
fastener, or one sheet of construction paper and one transparency.

Production Steps: Draw or reproduce the base chart as illustrated
on the following page.
1. ¥For transparenc1es place pieces of masking corresponding

to each pie section over each section.

2. For opaque charts: cut along the baseline radius of the base

chart and then cut out a circular mask: That is the same

circumference as the base chart: Attach the mask to the chart

by putting the fastener through the center of both. The mask
is able to slide under the chart at the baseline.

Teaching Suggestions

1. The opague chart is more appropr1ate for use in small groups,
while the transparency may be best suited for overhead pro-
jection in a larger classroom sett1ng

2. After defining radians as "one rad = 57.3°", the instructor
may clarify how such measur-ment relates to traditional degree

measurement. by referring to the reference points at 45°, 90°, and

180° The "27 rad per circuilar revolution" definition may also

be related to the exact number of radians r-r circle.

3. Instructors_ may wish to stress /2 = 90°, 7= ="1800, 3x/2 = 2709,
and 2% = 3600.

(Refer to the illustration on the foilowing page.)
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MECHANISM TO DEMONSTRATE
NEWTON'S LAW OF UNIVERSAL GRAVITATION

Purpose: A device to demonstrate how the force of gravity between
tWo objects varies as a function of mass and distance.

Description: _A model is assemb]ed cons1st1ng of dowe] rods of three
arbitrary lengths (0.5, 1, 1.5) that interchangeably pivot atop
a stand. Spheres (or obaects of other shapes) may be placed on
the ends of the dowels, with one pair of objects of each of _
three arbitrary masses (0.5, 1, 1. 5) As the objects and dowels
are interchanged, the re]at1ve mass and distance measurements
may be computed into the gravitational force equation. A smaller
mass (.001, relatively) may be placed on one sphere, and the
force of gravity computed between it and both spheres.

Learning Principles: Learning is produced by vicarious experience.

Time Required for Use: 15-20 minutes

Preparation

Materials Required: 1 stand. (such ds a camera tripea or a music

_ stand)

% the size of the reférence dowe]

3 pairs of styrofoam spheres (or other shapes)
one pair 1%times and one pair % the size of

~ the reference shape

1 small piece of putty

Production_ Steps: Drill holes through the middle of each dowel (the

size of the tip of the stand) and in the midpoint of the diameter

of the styrofoam shapes (the size of the end of the dowels). The

dowel rods fit atop the stand, with the top of the stand fitting

through the hole in the m1dd1e of each dowel. The shapes are
placed at either end of the dowels, and the putty is placed on
one shape.:

Teaching Suggestions

1. Begin the lesson by horizontally fitting the dowel length = 1
on the tripod and by attaching the objects of mass = 1 on both
ends. Next write the appropriate formula on the chalkboard. The
students then calculate the force of gravitation between the two
objects.
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2. As the lesson procedes; systematically vary the "mass" of the
objects and also the distances between them. Before a gravita-
tional force is calculated ask the students how or why it will

. differ from the last force that was calculated. . o

3. After the students calculated the force of gravity (either
individually or with a peer), the correct responses should be

_ Written on the chalkboard. L , ) , o

4. As a final problem, a small piece of putty can be placed on the

surface of one of the objects. The students are then to

calculate the forces between the putty and the objects.

(Refer to model on the following page.)
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MODEL TO DEMONSTRATE NEWION'S LAW OF UNIVERSAL GRAVITATION

.Examples using sha72s of m = 1 and m' = .5:
S 1.5 -

r=1 éiG—(—l—)-z— a ,5¢
r=.5 F=G{me = 20
1.
r=1.5 F =G-ET.5—)2- .22 G
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MANIPULABLE DEFPiCTICM ~+# £GLIVALENT FORMS

Purpose: A device to enable students to understand and demonstrate
the equal areas "swept out" by a planet in Kepler's second law
of planetary motion.

fot.nw1ng page is shown to the students. The two areas swept

Deserintian A transparency or chart simiiar to the diagram on the

out by the radius of the planet's orbit in equal times are each

shaded in two different colors. The pieces of one area are cut

so that they may be reassembled on top of the other area to

approximately demonstrate the equality of the two areas.

Learning Principle: Understanding is enhanced by the diagrammatic
simulation of the event described in a law or principle:

Time Required for Use: 5 minutes (10 minutes if students manipulate
the pieces)

Preparation - , e

Material Required: Base transparency (or chart) and disassembled
pieces of one section of the orbit's area.

Production-Steps: Reproduce Diagram I and Diagram II, shown on

the following pages, as either transparencies or charts. Next,

cut colored pieces of transparency material or cardboard to

correspond with the numbered sections found on the right side
of Diagram II.

Ieachinéfsucgésticns

1. Show the class Diagram I and initially explain the principal

: of Kepler's second law of planetary motion. o

2. Diagram II is then placed on the overhead proaector (or table
top); and the pieces of the orbital area on the right sid» of
the diagram are assembled in the appropriate places. The pieces

will fit exactly into this area if placed on tha corresponding
_ number).
3. Next, reassemble the pieces to fit as closely as possible into

the appropriate places on the left side of the diagram.

4. A transparency is best suited for demonstration purposes in a

large-group lecture. In a small group situation a chart may be

manipulated by the students:
(Refer to illustration on the following two pages.)
’”0—-
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ETYMOLOGICAL CHARTING
OF TECHNICAL TERMINOLOGY

Purpose: This device £o help students to grasp the essence of the
meaning of a technical term by tracing its historical development
(e.g.; moment).

Description: The historical development of the use of a term is

charted on a timeline,; and graphically portrayed using pictures
or diagrams. The earliest root form of the term is given and
defined, with subsequent evolutions of the term given in sequence:

The development of the term's technical use might be of particular
interest. Current synonyms or alternate usages may also be
presented, if appropriate.

Learning Principle: Additional information enhances the meaning
of a_concept; overlearning through varied experiences contributes
to lTong-term memory.

Tire Required for Use: 5-7 minutes
Preparation — O ——

Materials Required: Transpar:cies for overhead projection or

handout sheets in conjunction with chalk and chalkboard.
Production Stéps: Reproduce timeline (etymology) and illustrations
on medium of choice.

Traching Suggestions. -

1. This lesson is appropriate for small or large group presentation.

2. The lesson may be used to introduce a term.

3. The timeline handout may be adapted to a worksheet that the
students can complete for homework.

4. The lesson may be readily associated with parallel developments
in the history of physics as a science. .. . =

5. Source books: (a) The Oxford-English Dictionary provides the

most complete information regarding the development of technical
usages; (b) the American Heritage Dictionary provides basic
Indo-European root words; (c) the Webster's Third New Inter-
national Dictionary provides the best overall etymoiogy.

(ReF '~ the example on the next page.)
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ETYMOLOGY

Term Origin Méaning
Mew-or meu- Indo-European To push away

(about 3500 yrs. ago)

Movére Latin To move
) Momen tum Latin, then 01d A movement;
French A particle suf 3 -
cient to ‘turn the ¢
scales
Moment Middle English Equals momentum,
(1300-1475) as above =
= ?
e |t
W. Jones (1706) Velocity x weight ?ﬂ. - Y
Chambers (1727-52) Cycles, moment; v
momentum = impetus
. F —
Other ways "moment" has been or is being used: |
- Moment of a force : 2 measure of the turning effect of a - .
force about a point (i.e., torque)-— A
force times the 1everage it has when il
applied to a body

T—
-.

- Moment of a couple: a measure of the effect of a pair of
forces of equal magnitude acting in
parallel but opposite directions,
capable of causing rotational but not
translational motion

.
-

~ Moment of momentum: equals angulér moméncum"(t); moment
of inertia X angular velocity

ﬁppént of inertia: the mass of each partIcle in a body

times chat parti-le s squared radius

from the axis of rotation (I= Zmr2)

- Synonym: Importance (possibly ~ the importance of inertia in
resisting angular acceleratiom)
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POCKET CHART TO PORTRAY ANALOGOUS TERMS

PquOSe This device demonstrates the. s1m1]ar1ty between ana]ogeus
terms (e.g., rotational motion Vs. translational motion).

Description: A pocket chart is constructed in analogy-=1ike format,
with eight to ten pockets in each of two vertical columns. The

analogous terms, definitions, and formulae are written on cards.
As they are reviewed, the cards are placed into the chart pockets.

The cards representing the first half of the analogy are placed

into the pockets in the first column as they are reviewed. The

cards representing the latter half of the analogy are placed in

the second column of pockets opposite their counterparts.

Learning Principle: Analogical thinking utilizes what is known

about one item or set of items to develop understanding of another
item or set of items.

.me_Required for Use: Dependent upon number of terms

Preparatson

Materials Required: Matte board base ,

Index cards (4" x 6")
Marking pens

Glue (possibly a glue stick)

Rroductlon Steps: To construct the pockets, glue the 1ndex cards on

three sides, placing them in a horizontal position in two columns.

Write the terms on index cards that are placed vertically, so that
these will fit into the pockets.

Teaching Suadestions

1. If_half of the analogy has been learned; simply redescribe that
half prior to the introduction of the new, analogous term. Other-
wise, fully introduce both parts of the analogy and indicate the
extent to which the terms are analogous.

Although the example on the opposite page shows a quas1 -Synonymous
relationship, any type of relationship may be utilized.

This pocket chart is best used with relatively small groups due to
the limitation on the size of the cards..

The cards can be shuff1edandp1aced in_ a p11e for students to use
as an independent review exercise for preparing for an examination.
A formal definition, study questicns, or reference sources may be
written on the back of each card.

(S Y S A T\
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ANALAEOUS COMPARISON OF ROTATIONAL MOTION AND TRANSLATIONAL MOTION

TRANSLATOAL

MOTION

is to

ROTRT IONAL
MOT|ON

CXXXKRXXRXKX XXX X RK X ,;x;xxxxxxxxxxxxxxxxxxxx: xxxxxxxxxxxxxxxxxxxXXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
IN A
| STRAIGHT LINE o CIRCULAR
as is to ! ’
= e
p— ANEIAR
DISPLACEMENT=S DISPLACEMENT
as AP L] = e
E————— — = — . —
VB.OCITY () ANGULAR
B B c __&V VELOC!TY
as B = —;IM?-WW B is to 7 (W)— 7’7"‘2
. —— ——— .
CELERATIONG) Amm maanad
gapm @) S
TImE
as - b is to 1 A - =
MASS 1S A MomENT oF JNRT/A
MERSRE O A (Deansioe A
as mrs mmﬁ s to *RAILS 3
- _‘-J- - | — 5 .
__ o)
FORCE (F) = ARIED FEREROCRM
SR 70 m:mmw

as
S 7.7 -
A @@,@;
MOMENT oF INEXTIA
as is to ANEULAR ACCELERATON
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MANIFULATIVE MODEL TO CONTRAST TERMS

Purpose: A device to demonstrate how variations of spec1f1c
environmental conditions result in distinctly different states
of equilibrium.

Déiiiiéiiéﬁ’ 1. A triangular base with a concave apex is cut out

of a block of wood. A small ball is placed on the base to

demon:trate unstable equ111br1um
2. The block is cut on one side so that this base

fits back in with a V-shaped "valley" cut out above it; this

shews stable equilibrium when the ball is placed in the valley.

3. The block is now flipped over, the base is fit

in flush with the top of the block. Next; a convex piece of
wood. p]aced back_in the concave tip of the base to mak2 the
block's surface level. This last condition demonstrates neutral

equilibrium when the ball is placed on this level surface.

Learning Principle: Concréte visualization helps somé students
to accomnodate new concepts.

Tine Required for Use: 5-10 minutes

Preparation - ... ... . o T

Materials Required: Steel or rubber ball

One block of wood (approximately 10"x10"x2")

Mesking tape (optional)

Jigsaw to cut out pieces from block.

Production Steps: Cut the base out from the wooden block; and cut the

concave apex from its tip. If possible; hinge the convex piece
removed from the base back onto the block with masking tape (as

111ustrated) Cut another section out of the block of the same
size as the base, but with a V-shaped section cut out above it.

Jeaching Sgggest1ons -

1. Emphasize that the ball is in equilibrium, since it is not moving,
in each of its environients. However, the state of equilibrium
varies.

2. Ask the students what happens to the ball's center of gravity (is

it raised, 1owered, or kept at the same he1ght) as a small force

is applied in each state of equilibrium:

3. Ask the students where the ball will be moved to when a small

force is applied within each state of equilibrium.

4. Ask the students how much potent1a1 energy the ball has relative

to its immediate surroundings in each state of equ111br1um
(See illustration on the following page.)

162 182 ; :




RATING SCALE TO DIFFERENTIATE
BETWEEN TECHNICAL TERMS

Purpose: Device to assist students in differentiating between two sim-
ilar terms (e€.g.; plasticity vs. elasticity) according to specific
pertinent qualities.

Description: The two terms are selected for contrast accordin:s v «
set of pertinent qualities that they have in common. The quu.irv:ies
that describé the two terms are 1isted below with each quality
having. a sca]e of one through seven. The students rate each quality

opposite ends.
Learning Principle: Analytical thinking promutes understanding.
Time Reguired for Use: 5-8 minutes

Preparat1on

Materials Required: Handout sheets
Transparency for overhead
Projection or chaik and chalkboard

Prodiction Steps: Type the terms to be contrasted at either end of
the top of the page. Type a series of rating scales beneath the
terms; with tna qua11ty to be rated below each scale.

Ieach;ng,Suggestlons I EEE—————,

1. The terms may be opposites or other related terms that are readily

contrasted.
2. After the students have compieted their ratings, the instructor

may next explain his/her ch01ces However, there need not he a

single best rating on any given quality.

(Refer to the éxamp1e on the following page.)
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~ RATING SCALE
ON QUALITIES OF TECHNICAL TERMS
ELASTICITY , PLASTICITY
1 2 3 4 5 6 7
(temporary change)
1 2 3 4 5 6 7
(permanent change)
1 2 3 4 5 6 7
(flexible)
1 2 3 4 5 6 7
(rigid)

(3]
()
~4

1 2 3 4
(deforms)
1 2 3 4 5 6 7

(recovers)

b
#¢)
Ol
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VISUAL ANALOGY TO COMPARE THE
LAY AND TECHNICAL USES OF A TERM

Purpose: Device to clarify and have students recognize the existing

similarities between the physics and everyday uses of appropriate

dual-meaning terms (e.g., momentum):

Description: Two pairs of pictures and two_pairs of free body dia-.
grams are irawn to depict the visual analogy: In one pair; people
of equal mass are moving at different velocities; with greater
momentum being associated with the greater velocity. In the other
pair of pictures and diagrams, two vehicles of unequal mass pro- .
ceed at the same velocity; with greater momentum being associated
with the greater mass.

Learning Principle: Lzaring is facilitated by the assimilation of
new knowledge into previously learneéd information.

3 minutes

Preparation - E— _ __ .

Materials Required: . tures or overnead transparencies.

Production Steps: Phu. raph, draw, or reproduce (see follawing

four pages) pictures and d1agrams on the medium of choice, each

on_a separate page:
% P pag

TeachingfsudgéstiOns

1. After momentum has been defined, present the pictures and diagrams,
and ask the students which illustrated entity has greater momentum.
2. Emphasize the manner in which the measurement of momentum as

defined coincides with the everday, intuitive concept of momentum.

3. The similar pairs of pictures and diagrams may also be efvectively

presented on the same page instead of on separate pages

(See illustrations on the next four pages.)

i8s
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ILLUSTRATED QUESTION
SEQUENCE TO DEVELOP CONCEPTS

Purpose: A device to clarify the distinctions between the dual
meanings of a concept (€.4., consérvation of energy).

Description: After a concept has been introduced, the students are
presented with a series of questions and accompanying illustrations.
These questions contrast the lay and technical definitions of the
concept, ler<ding to the clarification of the distinctions between
the definitions on the part of the students.

Learning Princ:ple: Differences between concepts are clarified by
contrastiny specific features.

Time Requirec¢ for Use: 10-15 minutes

Preparation

Materials Required: Overhead transparencies or series of pictures
for use sn an opaque projector.

Production Steps: Draw or reproduce the accompanying pictures and
questions on medium of choice.

Teaching Suggestions— - . . .

This device is appropriate ‘for use with groups of any size. The

questions may be used to determine student comprehension of the

concept prior to or following its introduction.

(Refer to the illustrations -on the following page.)
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Which of the following items dewonstrates the law of the

conservation of emergy?
1) Driving mew~ <1:ii~ to use less fuel.

2) The burning © :: . ine in ar internal
combustion e:iw0e T power a car.
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Which of the following items demonstrates the aw of the

conservation of energy?
. 1) 4 nuclear powered plant is built to generate elactricity
instead of a coal or petroleum fired plant.
2) Electric power is the end result of a process that bégins
with nuclear fission.

3) iﬁé,héét réiéaééd from a nuclear power plant may cause
environméntal damage.
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Which of the following items demonstrates the law of the
1) The pendulum=1ike motion of a person who is swinging.

2) Instead of continually propelling yourself, you sit
still and let the swing carry you.
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Which of the following items demonstrates the law of the conservation
of energy?

1)

2)
3)

& ball is dropped but it doesn't bounce back up as high as

the point from which it has dropped.

Yo can fééi thé vibration in thé fioor as the Baii Eounces.




— et m—— ——

VAT VAT O e

\
-

Which of the following items demonstrates the law of the comservation

of energy?

1) A homeowner installs solar heat panels to decrease

her furnace usage.

2) The solar panels convert solar radtation to hot water.




~ If a perpetual incline such as this
could be constructed, would persons walking
up (or down) the steps be adhering to the

law of the conservation of energy?




RACING ROLLERS T0
DEMONSTRATE RELATIONSHIPS AMONG MOMENTUM, ROTATIONAL ENERGY,
AND TRANSLATIONAL ENERGY

Purpose: A device to demonstrate the dependence of acceleration upon
moment of inertia and the distribution of kinetic enerr: between
rotation and translation.

Description: Two tin cans of the same mass, one with a copper core,
the other with a wooden core are placed, side by side at the top
of a wooden ramp. The cans are released and both roll down the
ramp with different accelerations. The cans continue up another
ramp and despite their difference accelerations, the moment of
inertia allows the cans to reach the same height.

Learning Principle: Understanding can be attained through first=
hand experience.

Time Required for Use: 10 minutes

Materials Required: Two tin cans (o? equal size)
Roll of pennies or roll of 8.8
Dowel the length of the can
2 wooden incline ramps

Stop watch

Balance

Bags of cedar shavings

Bag of B:B.'s

Teaching Suggestlons

1. Note that in external appearance; the two cans are identical and

a balance will show they have the same mass; but they roll with

different accelerations dow the same inclined plane.

2. Have the students predict which can will reach the bottom of the
ramp first (or w111 _they take the same amount of time)

race down the ramp? When both cans roll u up, why do they reach
the same height?
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4. Discuss the distributions of kinetic energy in translation and

rotation. , , S

5. Discuss the dependence of acceleration; both upon the moment

of inertia.and upon the distribution of kinetic energy between

rotation ond translation. e

6. E@p’éat the demonstration as required during steps four and
ive. -

( Refer to the following illustration )

RACING ROLLERS TO DEMONSTRATE RELATIONSHIPS AMONG MOMENTUM, ROTATIONAL
ENERGY, AND TRANSLATIONAL EHERGY




VISUAL CONTRAST OF LAY
AND TECHNICAL USES OF A TERM

Purpose: Device to clarify purpose differences between the technical
physics definition and the ¢varyday use of a term (e.g., work).

Description: Three pairs of illustrations are produced, each
composed of a realistic picture and a free body diagram* that
corresponds to the picture. Two of these pairs accurately
portray the physics definition of work, and one pair does not.

Learning Principle: Concepts are clarified by contrastive
comparisons.

Time Required for Use: 5-7 minutes

Preparation. . —

Materials Required: Opaque pictures or overhead transparencies

Production Steps: Draw or reproduce the pictures and diagrams
on the medium of choice.

Teaching Suggestions — 5
1. Once a definition and a formula for work have been given to

the students, present the jllustrations and ask whether or

not the term is represented in its accurate physics context.

Class discussion should follow and a formal explanation

wIM T A

~ given to the students, - . : :
2. Projected transparencies may be used with any size class,
while the opaque pictures are limited to use with small

groups-

*For readers from disciplines other than physics, a free body
diagram is a simplified diagram used to quickly analyze the
pertinent elements of a problem. .

(See the illustrations on the next three pages.)
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SEMANTIC DIFFERENTIATION OF
THE PROPERTIES OF A TERM

Purpose: A device to define the semantic boundaries of a term
Ee g., fluid).

Description: The target term is listed at the top of a transparency
or handout sheet. Pairs of qualities that are polar_ opposites are
then 1isted at each end of scales with seven intervals. The
students select the point between the polar qualities that best
describes the term by writing a "B" in the space at the appropriate
interval on the scale. Through this process, the students indicate
tge degree to which each preferred quality is a good descriptor of
the term.

Learning Principle: Analytical thinking promotes understanding.

T4meRequ#edie#Use ired for Use: 5 minutes

-Preparation - - _ _ __

Materials Required: Handout sheets
Transparency for overhead prOJect1on, or chalk
and chalkhoard

Production Steps: Type the term at the top of the page, with the
semantic differential scales beneath Transfer to the transparenciy
if desired.

Teaching Suggestions - - —— — — -

1. The instructor should review the students choices and also describe

her choices, but she must keep in mind that there need not

necessarily be one best answer (the technique is facilitative, not
absolute).

2. The students may a]so select the po]ar qua11ty that is the worse

descriptor-of the term; and indicate the degree to which it does
not apply to the target term by writing a "“W" in the space at the
appropriate interval on the sca’e.

3. This scale may be presented in a_large group lecture, completed for
homework ; and discussed in a small group situation (or any

appropriate combination of these uses).
(Refer to examples on the following page.)
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Stationary
Fixed
Smooth
Contained
Adaptable
Stubborn
Liquid

Solid

FLUID

Moving

. :____ :___ Changing

Rough

t___ t__ . Free

Rigid

Pliable

Solid

c i :_._ Gas

XXX XK XXXK KKK KKK KXKKXKKXK KK KKKK KKK XK KKK KKK KKK KKK KXKXKXXKXXKK KKK XXX KKK VXX

Rate
Force
Magnitude

_ Energy
Trans formed

Potential
Energy

Moment um

POWER

U : _Energy

Conserved

P : Kinetic

Energy

Work
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DEMOMSTRATION WITH OUESTIONING TO

CONTRAST RELATED CONCEPTS

Purpose: A technique to demonstrate the ideas underlying a set of
conceptss so that the students have an experiential base upon .

which to build their technical vocabulary (e.g., heat; temperature,
and intermal energy): '

Description: -Two metal solids (one twice the mass of the other) are
heated to 1000C in boiling water. Remove the solids from the
water, have students feel the air around the solids, then repeat-
edly measure the temperature of the air and of the solids over a
period of time. Contrast (1) heat as being the transfer of energy

to the air and your hand, with (2) internal energy as the total

energy of the molecules, and (3) temperature as the measure of the
average kinetic energy of the molecules. This demonstration will
show how the object with the greater mass has greater internal

energy, that is the object remains warmer for a longer period of
time.

Learning Principle: First-hand experience facilitates learning.
Time Required for Use: 20 minutes |

Preparation -

Materia1§ Reduired: Burner, flask, water, metal solids (i.e., cubes;
balls).

Production Steps: Obtain solid.objects, purchase and assemble other
utensils. '

Teaching Suggestions ,f,, —
Socratic questioning is best used in a small group teaching situation.

Questions such as the following may be used:
A. (re heat)

What is the warmth that you feel? o
Why do you feeél the warmth in the air around the solids?
If you would touch the solids, why would you feel the
warmth more intensely? - - - -

Is heat something that is in the solids ur something
that is transferred from them? : )

BN =
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. B. (re internal energy/thermal energy)

1. Which solid will stay warmer for a longer period of time?
2. If a solid has twice ‘the mass (2x us many molecules) will
it be twice as hot? o : '
3. Does it have twice the internal energy?

4, Does it have twice the thermal energy?

C. ({re temperature)

1. How do you measure the thermal/internal energy of an object?

2. How do you measure the total kinetic energy of the molecules
in an object? el

3. How do you measure the average kinetic energy of those

7 moléc_ulés? :

(Refer to the following illustration)

DEMONSTRATION TO CONTRAST

UEAT, TEMPERATURE, AND INTCRNAL ENERGY




PAIRED COMPARISON TECANIQUE
FOR CONCEPT CLARIFICATION

Purpese: A technique to facilitate student classification of concepts
and vocabulary, used either: ) , N

(1) as a pre-iecture advance organizer, or

(2) as a post=lecture synthesis

Description: A Tist of related terms from a given section of content

is presented for pair by pair contrast to determine whether each term
is superordinate, equivalent, or subordinate to every other term.

The end result is a hierarchically raﬁgéd 1ist of terms:

Learning Principle: Making fine distinctions sharpens the students’
thinking: :

Time Required for Use: 15 minutes

Preparation ' S —
Material Required: Choice of: chalkboard/chalk, or

) handout sheets, or
transparency with .marking pens

Production Steps: Select terms that are similar but differ in degree
for comparison and present via medium of choice.

Teaching Suggestions . .

Best used in small.group lecture or discussion sections.

May be used in conjunction with a structured overview or other
organizaticnal device. o : o -
,Alphabetizing the original list of terms and manipulating the
letters instead of words (e.g.; A=B, B>C, C<D) may facilitate
the camparison process. o o . .
Depending upon the membership of the class, it may be necessary_
to define the following general vocabulary terms: superordinate,
equivalent, or subordinate. The fo]10wing,mg;hematica1 symbols may
also need to be taught: =, 7,%,2, = and & .

N) —

w
.

;p :

(Refer to example on the following page.)
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PAIRED COMPARISON TECHNIQUE
Terms given:
A. Electric charge
B

Positive

£. Negative

D. Insulator

E. Conductor

F. Semiconductor
G. Electroscope
H: Coulomb's Law

I. Dielectric constant
J. Electrometer
Paired comparison (letter/symbol tachnique is optional)
A> B, Cy Dy E» Fs Gy I, d AZH
B=C > D, E, F, G B, € <H
D<E-F =%, J>I D; £, FLH
G=J ZH G, dp> 1
H>I
Final hierarchy:

1. (H) Coulomb's law
2. (A) Electric change
3. (B) Positive

(c) Negative
4. (D) Insulator

(E) Conductor

(F) Semiconductor
5. (G) Electroscope

(J) Electrometer -
6. (1) Dielectric constant
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INDUCTIVE APPLICATION OF PRINCIPLES

Purpose: A device which challenges the students to predict con-
sequences, explain and support hypotheses, and verify predictions

(e:g.; for a siphon):

Description: A transparency with a list of principles pertinent to
fluid pressure is shown to the students; followed by a series of
illustrations or overlays showing various arrangements of a siphon,
two flasks; and the fluid within these containers. The variations
include depictions of 1) the flasks at different relative heights,
2) different fluid levels within the flasks, and 3) an empty vs. a
full siphon tube. The students are asked to predict the direction -

~of fluid flow in each of the illustrated conditions, the reason
for the fluid flow, the given principles which apply, and any
other principles that may apply.

Learning Principles: The application of a principle aids in its
understanding and retention.

Time_Required for Use: 10-15 minutes.

Preparation

Materials Required: Thermai transparencies

Production Steps: Draw or reproduce the 1ists of principles and
i1lustrations shown on the following pages. The base transparency
will be used with two sets of overlays (1-4 and 5-6). After
making xerox copies of the overlay pages there are two options
in developing the thermal transparencies: (1) A transparency can

be made of the manual page and then cut along the broken line

to form two overlays or (2) the xerox copy can be cut along

the broken line and a full size thermal transparencies can be
made for each overlay.

¥;;EhinQ;Sh§§éstibns j

1. This technique is adaptable to a large lecture or small group
presentation. = . ) o o o -

2. Verify the workable and nonworkable siphon arrangements for the
students,; and also state which principles accurately apply to
siphon function.

(Refer to the illustrations on the following four pages.j

205

190




Base Transparency

Sy

- P= ggh

Pascal's Principle: The préssure appliéd to a confined fluid
is transmitted throughout the fluid and
acts in all directions.

A;chimé&éé' Principlé: The buoyant force on a body

by that object:
Pressure head = height (h)
Force due to fluid pressure aiways acts pérpén&icuiariy

to any surface with which it is in contact

219
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Overlay Number 1

N

~~

——
v
—

The second
Flask 1s lover
than the first.




Overlay Number 2 There is no fluid in the
siphon tube.
What will happen? Why?




Overlay dumber 3 Fluid is in théféiﬁﬁog,tuﬁe;
In which direction will
the fluid flow?

f’—% B - ';",,,,, : , ‘\' Why?
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Gver'l'ay Numbar 4

.

195

The fluid levels are equal
and there is fluid in
the siphon tube:

What will happen now?

-\ Why?




Overlay C 5 :
Number 5 Pz . .],

(s N
( < —— - 7
P, S
- i The second
o B el flask is higher
than the first
C L.
- .




Overlay Number 6

' However; the fluid
l level is lower.
; In which direction
will the fluid
flow? Why?




tpcﬁn1ques ware in ths fiRal. develonment stages,*th;se 1nstruct1ona]
techniques and devices were 1n1t1a11y field tested in the weekly Language

Study Group comprised’of fifteen students from the Introductory Physics

”””””” — %~ 4§ —— ———  —p~ I w A I 33

course. . The evaluation rat1ngs which were obtained during this period

are reported here ratherithan ones from the winter trimester as planned.

The cooperating Physics instructor during the winter trimester, a new

faculty member, had some difficulty fitting the techniques and devices

into the ledture period.. Thus, a rather informal evaluation cf each

technique was completed by the Physics instructor. Rather than not

reporting any student evaluation; it was deciaed to include those from

the Fall 1981 trimester.

-

Evaluative information on three factors are tabulated below:
’

1. the percentage of the students 1?§fiﬁg the ﬁ?ﬁﬁiéﬁ

in their language logs

'2.  the percentage of the students reporting that the

device solved their problems

3. the percentage of the students recommend1nc that the

davice be used for instructional purposes.

Since the Language Study Sessions were held for only one hour. per week

several- of the techniques were not fieid tested or evaluated by the.

students. These technigues and devices were rated informaily (RI) in the

fall and winter trimester by members of the project team and by the

cooperating professor.
Tabie 4
PERCENTAGES FOR STUDENT RATINGS OF TECHMIQUES

Studenits  Students Students

listing reporting reconmend1ng

Instructional Techn1ques/BEV1ces problems problems use of
— in log solved device
Aéééfﬁiéﬁ Charts Presenting.

Varied Heuristic Strategies . L .
_ {Problem Solving) 60% 80% ) 100%
Peer Group Intgraction to . o e

Induce a Set of Concepts _ 66% - 100% 100%
Structured Surmary Block Design 46% 69% 100%

Active Demenstration of Concepts

{Accaleration, Impulse; } , _ .
, Momentum; Displacement). 75% 75% 100%
Working Model to Demonstrate

the Elements of Motion

(Displacement, Velocitys and

~ Acceleration) 100% 75% 87%
Davice to Demonstrate Negative 2 1
Acceleration RI ~L 7




. Students . Students  Students
S S listing - reporting —récommending
Instuctional Techniques/Device - problems - problems "use of
o _ - in'log. solved = device =

Criticatl ‘Attribute List to, Define o . T
~_Technical Terminology (ﬁéSé) 44% 66% : 88%
Pulley Truck Device to Demonstiate -
~ Newton's Second Law =~ R? ! ' o
Sketches of Alternate Befinitions o ‘ -
~_to Clarify Technical Meanings 332 77% - : 88%
Pie-Chart Explanation of a:: = ¢ o .
Quantitative Term (Radian Angles) - 42% - 71%

e
by |

. Mechanism to Demonstrate Mewton's

___Law of Universal Gravitation £0% 80% - 1002
Manipulable Depiction of Equivalent o o
Forms (Kepler's Law) 13% - 50

3R
w
Q
R

Etymological Charting of Technical o N
 Terminology (Moment) .. 64% 78%

Pocket Chart to Portray Analogou

%

Terms (Rotational Motion vs.

. Translational Motion) ] 77% 77% 100%

- Manipulative Model to Contrast Terms . .
 (States of Equilibrium) 50% 75% 62%

Rating Scale to Differentiate Between
Technical Terms (Plasticity vs. o o .

~ Elasticity) . 60% 55% 65%

Visual Analogy to Compare the Lay and. - o
Technical Uses of a Term (Momentum) 46% 46% 75%

I1lustrated Question: Szquence to

Deyglgg Concepts (Conservation of
__Enevgy)
Racing Rollers to Demonstrate Relation-

ships among Momentum, Rotational

_Energy and Translational Energy 134

25% 88% 75%

Visual Contrast of Lay and Technical
Uses of a Term (Work) R

Semantic Differentiaticn of the - - .
__ Properties of a Term (Fluid) 25% 50% 65%

Demonstration with Questioning to

Contrast Related Concepts (Heat,

Temperature, Internal Energy) RI

Paired Comparison Technique for - o -
_ Concept Clarification (Electricity) 25% 50% - . 62%

Inductive Application of Principles o i L

(Siphon) 28% 85% 85%
At least 20% of the students in this group indicatad difficulty with
each language problem for which a techniquc was prepared. This is reflectad
by percentages of students reporting problems in the log ranging from 13%
(little difficulty) to 100% {more than average difficulty). Most of the
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students indicated that the devices and techniques clarified their.

~ oroblems.” The percentages of students recomnending use of the devices
ranged from 57% (recommend use of device) to_100% (strongly reccmmend
use of device) for instructional purposes. From these positive

studant evaluations it appears that the techniques.and devices were

viewed as an asset for helping the students overcome the learning

difficulties encountered in the introductory physits course.

 Because instructors find it difficult to utilize a.great many new
techniques in any one trimester or semester, it will take several

terms for each interested faculty member to choose and assess_the
techniques that he or she wants to use. Consequently the full assess-
ment of the techiniques by several faculty members may take a number

of years.



Chapter 7
RECEPTIVE LANGUAGE PROBLEMS

PHILOSOPHY

The numbers of reading and listening difficulties by experimental
groups from introductory classes during two trimesters from Fall of
1980 through Spring of 1981 (Logic) and the Fall of 1981 (Great Tradi-
tions in:Philosophy) were as follows:

- Total _Serious

Problems Problems
Technical Vocabulary . . . . ¢ « ¢ ¢ ¢ & & 77 37
General Vocabulary . . . : ¢ s & ¢ 2 : 36 10
* Explanations of Principles and o .
 Generalizations . . . <o .. .2 42 30
Metaphors of the Discipline. . . . < : « . 3 3
Specialized Language Style Factors _ )
~of the Discipline . « - <« . o ¢ ¢ .. 5 5
Complex Sentence Structures: . . . . : . . 5 5
Tabular and Graphic Presentations. . . . . 0 0

Any item that students mentioned as a difficulty was considered

to be.a problem, but an effort was made not to avoid including items
merely because they were new. An item was considered to be a serious
problem if it was classed as a difficulty by twenty percent or more of

any group and if it could not be easily understood or answered by re-
ferring to the text or to another readily available source. Since

most of the students at the University of Pittsburgh are from the upper
forty percent of their high school classes, more problems might be listed
as serious in colleges that admit a larger proportion of high school
graduates. Surely one could expect more problems with sentence com-
plexity among less competent students. Likewise, a smaller proportion

of difficulties would be serious in a more_se]éétiVe school.

~ As might be anticipated, the largest number of difficulties was with

technical vocabulary. Although the number of serious difficulties in

explanations of principles and generalizations was not as great, failure

to understand even a few such key items could result in very poor achieve-

ment for the student. It appears that metaphors and special language.
style factors may be used less frequently in introductory courses than

is 1likely 'in more advanced courses.

" The problems encountered in the experimental groups from the three
classes in piiilosophy are itemized below. The classification of an item
as technical vocabulary, general vocabulary, metaphor, etc., had to be
based on somewhat subjective judgements, so other educators may prefer to
classify some items differently. Those problems that seemed to be serious

are starred.



TECHNICAL VOCABULARY IN PHItGSGPHY

THE DIFFICULTIES NOTED

*annotation
*arete (Plato) .

*atomic statement
*catechuman. (August1ne)

.categorical sentence form
*closed branch
*closed tableaux

commutation

consequent

contingent
*contradictory

deduction

derivation _

derivation line

_distributed predicate
*equivalence

exclusive disjunction -
*extension of the predicate

figure

finished tableaux

finished tableaux branch
force

*free association (Freud)

*guilt (Freud)

*happiness (Plato)

*id (Freud)

implication

*1nd1rect proof

Manicheanism (Augustine)
metatheorem

*mind as interaction of objects (Hobbe )

modus ponens

modus tolens

mood

monadic
*natural deduction
v négative

[\ X

*obtain/implication .
Oedipus Complex (Freud)
open branch
_open tableaux

*particular affirmative

“*particular negative

_polyadic

*polymorphus perverstty (Freud)
*p[gg]gate variables

prem1ss o

premiss bar

*psychoanalysis (Freud)
quantifiers

quasi-traditional rules

reducto ad absurdum

*reiteration strategy

*repetition EfFéEééy

rile of repetition
*rules of elimination
*rules of introduction
schematic representation
semantic predicate
semantic tableaux
sentential language
_set up strategy
*sp]1tt1ng
*sublimation (Freud)
*subordinate !
syllogism
syllogistic arguments
tilde

*truth functional

*universal affirmative

*universal negative
*use mention
*validity

*variable = _

*well formed formula

0o
N
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GENERAL VOCABULARY USED IN PHILOSOPHY:

THE-DIFFICULTIES NOTED

*antecedent

assert/assert1on

association

benevolent
conjecture
deploying
*dialectics
discipline
_disingenuous
*divers/diverse
*dogma
*ago
embody
illusory
inelegance’
interlocutors

inference

omniscient

optimal translation

*peccadilloes

pragmatic
*purport
*putative
scrupulous
semantic
splitting
strategy
stymied
subordinate
superfluous
syntax
*truth
*vacuous
veridical
vexing

'EXPLANATIONS OF KEY PRINCIPLES, GENERALIZATIONS,

OR_COMPLEX CONCEPTS IN PHILOSOPHY :

THE DIFFICULTIES'NOTED

*1. A compound.is truth-functional when its truth value can be
determined under all possible circumstances by the truth

values of the components.

*2. Any assignment of truth to the variables of a well formed ,
formula will determine the truth value of a well-formed formula.

3. The construct1on of a truth wiii determine the truth

*4. The validity of an argument (either symbolic or in English)

is determined by the truth values of its premisses and its

conclusion..

*5. Semantic tableaux will show the validity of an argument form.

*6. Syllogistic arguments can be shown to be va11d by showing

that the syllogistic language translation is a valid argument

form.

*7. Translation into dUéﬁfif1éat1bﬁal languages and the subsequent

lTanguage arguments.
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*8. Human nature is what we are, what we are capable of, our essence.
*3. Great Chain of Being.

From Augustine: Confessions

*10. Evil is not a substance; it is the absence of good.

11. Since God is only good; God created only good.

*12. The difficulty with Augustine's theory is the existence of
evil. If God.is omnipotent; how can evil exist?

13. Everything depends on and springs from God.

*14. There is no such thing as an external force; the inner feelings
aré all that matter. :
15. 1If you do a thing, then you think it is good for you.
*16. Good and evil change over time, but the jaw of God stays the same.
17: The Manicheistic view of good and evil is that. they both exist as
forces in the world. .

*18. Sin_is anything not done solely for the glorification and praise

of God. -
*19. Augustine's derivation of the soul versus the body is derived from
Plato.

From Freud: Charactér and Culture

*20. Conscience is divided into the id, superego; and ego.
*21. Freud's major innovations were (1) the abandonment of hypnosis

and (2) the belief that all mental disorders are due to some
sort of sexual dysfunction.

*22. The irreconcilable ego is a result of the tension arising be-
tween the libido and culture. The ego is not the master of its
own house.

*23. Religion is an extension of man's egoism.

From Hobbes: Leviathan

*24. A1l that is distinctly human is against nature even though it is
inseparable from it.
25. The mechanical philosophy sees man as affected by the laws of
_nature.
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*26. Free will, fhé;Soui, and behavior are reduced to motion.
27 The sovereign has absolute right/power.

From Plato: Republic

«78. Control of the appetitive desires can be accomplished either =
through overfortifying tiie rational part or lowering the standards
of the appatite.

«29. The dialectic conflict is to succeed in a good, rational internal
way.

*30. The theory of forms contends that only real knowledge is obtain-
able through reason.

*3]. Function determines nature.

32. What is good is both pleasant and truly beneficial to your
happiness: '

#33. Man can only achieve happiness in a perfect state.

34. 1In order to survive, one must live'morally. In an ideal society,
the moral persen will be noticed and rewarded accordingly:
*35, Reason/rationality is the key to knowledge; it acts as ‘the
organizer of the soul.

From Sartre: Dirty Hands in_No Exit and Three Other Plays

*36. Existence precedes essence:

*#37. Man is condemned to be free.-

*38: Human nature is not to have a nature.

*39; Action occurs because of a moment of irreducible decision.
40. Man s no more or no less than his actions.

41. Man should 1ive so that he can look back and say, "I would do
it again:"

42. No matter what we do, we are ultimately responsible for doing. it.
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METAPHGRS USED IN PHIEGSGPHY THE BIFFICUFTIES NGTEB

*]. .Society is an artificial man. ({Hobbes, Leviathan.)

*2. "The branches of these tree-like diagrams or semantic tableaux are
vertical lines or vertical line segments connected by slanted lines,
;1tg ? heavy dot or root at the top." (Massey, G. Rules of the

in

*3. The structure of the soul is 1ike the structure of the state.
(Plato. Republic.)

SPECIALIZED LANGUAGE STYLE FACTORS IN PHILOSOPHY: THE DIFFICULTIES NOTED -

spée1a11zed language style factors involve the use of words in

sequences or combinations that are unique to a particular discipline
but not to every-day expression in other areas. The words woulc be
easily understood separately,; but the discipline specific arrangement
may make the expression difficult for the novice to understand. _In
other cases .the language style may be both unique to the d1scib]ihe
and dlso refleetthe language style of a particular or historical

period.

*]. One is able to construct va11d _arguments, to derive the con-
sequences of a set of premisses or assumptions, through natural

deduction. Central to natural deduction are the consistency

and completeness metatheorems which state:

from A1 : + 5 A; then A] -« + s A 1mp1y B.
Completeness metatheorem--If A1s . - 5 Ay imply B then
there is a deduction of B from Ay, . « ., A,
'*2. Fundamental Principle II: "If Aj. . . . An, C is an argument
of a sentent1a1 ianguage; then Aj. . . . 5 Apn, C is a valid
argument form." (Massey, G. Rules of the Mind, p. 94)

*3, "It is not the case that. . . . "

*4. The 11berty of a subqect, 1ieth therefore on]y in_those things,
which in regulating their actions, the sovereign hath praetermitted:

such as is the liberty to buy, and sell, and otherwise contract

with one another; to choose their own abode, their own diet, their

own trade of life, and institute their children as they themse1ves

think fit; and Eﬁe 1ike. (Hobbes. Leviathan, p: 161)

*5. For whereas there were two orders of .men whereof one was Lords, the
all capital crlmes, none but Lords; and of them, as,méhy és would
be present; which being ever acknowledged as a privilege of favour,
their judges were none but such as they had themselves desired.
(Hobbes. Leviathan, p. 182)

l’\j\
(‘V
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___COMPLEX SENTENCE STRUCTURES IN PHILOSOPHY: - THE DIFFICULTIES NOTED

*1.

*3,

*4,

*5.

A1l these things and their 1ike can be occasions of sir because

good though they are, they are of the Jowest order of good, and

if we are too much tempted by them we abandon those higher and
better things, your truth, your law, and you yourself, O Lord

our God. (Augustine, Confessions, p. 48)

Experience soon showed that the attitude which the analytical

physician could most advantageously adopt was to surrender
himself to his own unconscious mental activity; in a state of
easy and impartial attention, to avoid so far as possible re-
flection and the ctonstruction of conscious expectatiens, not

to try to fix anything that he heard particularly in his memory,
and by these means to catch the drift of the patient's uncon-

scious with his own unconscious. (Freud, S. Character and
Culture)

Fundamental Principle I: "If two arguments have the same number

of premisses and if each premiss of the first argument is synon-
ymous with the corresponsing premiss of the second argument, and

if the two conclusions are synonymous, then the one argument is
valid if and only if the other is valid." (Massey, G. Rules

of the Mind; p. 93)

The preservation of the belief which has been inculcated by the

law through one's education as to_what things and what kinds of
tiiings are to be feared; and by always I meant to preserve this

belief and not to lose it when one is in pain, beset by pleasures
and desires, and by fears. (Plato. Republic, p. 94)
There are four such processes in the soul, corresponding to the

four sections of our line: understanding for the highest; reason-

ing for the second; give the name of opinion to_the third, and
imagination to the last. (Plato. Republic, p. 166)
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) 'éhaptér 8
INSTRUCTIONAL TECHNIQUES FCR PHILOSOPHY AND LOGIC

** During the first 18 months of the project, the project team

identified 168 receptivity difficulties in philosophy and logic, 90 of

which were reported with sufficient frequency to be considerad serfous.

Over 30 ideas for instructjonal techniques and devices were then out-

1ined by the team. After a_period of informal testing with student

groups and close consultations with members of philosophy: faculty,

those 1nitial techniques and devices were revised, refined, and

combined to form the series of 27 techniques and devices presented

here. Because of the consideralle variations in content that exist in .

both introductory logic and introductory general philosophy courses,

the devices and techniques presented here are designed to {1lustrate

general principles which can be applied to a wide range of specific

course contents. Therefcre, even if an instructor intends to cover

none of the particular topics specifically addressad by these devices,

he will still find many cf them easily adaptable to his own needs, -
Student and faculty evaluations of the devices are summarjzed at the :
end of the chapter. The list, with pages where they can be Tocated,

follows:

FOR GENERAL PHILOSOPHY COURSES

Philosophical Intuition Inventory. . . . . o o o o o o . . . . 210
Philosophical Logbook. . . « . . . . . . ¢ .f oo ... s e .. 212
Student Participation in Dialectical Reasoning.. ....... . . . . 216
Pictorial Representation of Metaphysical Theories. . . . . . . . 220
FOR INTRODUCTORY- LOGIC- COURSES |
Demonstration to Contrast Different Types of ‘Reasoning . . . . . 222
Verbal/Visual Binary Presentatfon. .. . . . ... ... ... ..22%
Definition Exercise for Disambiguation . . . . . .. .. . .. . 226
Formula Building and Verifying . . . . . , .. e e <« o . . 228

Overlay Transparencies and Worksheets for Interlinear o
. . Translation . . < . s 0 s 0 a i i i i 4 sl e e s s e e .23
Pictorial Semantics for Categorical Sentence Forms .- . . . . . . 233

Small_Group Process for Categorization ... . . . . ... .. .. 236
Translation of Non-Truth-Functional Operators. . . . . < . . . . 238
Invalidity Recognition Through Counter-Example . . . . . . . . . 240
Suppressed Premiss Exercise. . . . . .0 . L ii Ll o, .. 282
Transparency Sequance Explaining Application of Rules. . . . . . 243
Student Generation of Tablzaux Rules for Non-Standard ' o
_ Connectives . & L 0 cii L i it e e s e s e e e e e e 245
Structured Overview Designed for Generating Student o
_ Explanations. . . . . . . (. o0 o0, . 218
Reverse Reasoning Process for Rule Comprehension . .. . . . . . 250
Flow Chart to Illustrate Systematic Reasoning. . . . . . . .. . 252
Multi-Colored Transparencies to Illustrate a Venn Didgram. . . . 254



PHILOSOSHICAL INTUITION INVENTORY

Purpose: A pre-instructional device that leads dach pupil to:
articulate his or her personal philosophy en major issues covered
in philosophy classes. : '

Description: At the first class session the students are given a

short answer questionnaire which requires them to describe their

views on the various philosophical issues. The questions on the
inventory pertain to each of the major principles or views covered
throughout tha term. - ' : :
Learning Principle: Students call forth their prior knowledge and
personal beliefs on key issues thus daveloping a mental scaffolding

for the term's' course content.

Time Required.for Use: One hour (minimum)
Praparation . R — —

Materials Required: Mimeograph stencil or ditto master
Paper

Production Steps: Reproduce one inventory for each pupil enroiied
in the class. : : - :

jggchihnguééeétians 77777777 —

1. Distribute a copy to each of the students in the =lass and_
emphasize that the purpose of the inventory i< to kelp them -
clarify their thoughts and to give the instructor a measure ~
?f*their views and concerns about important philosophical .

) issues. - o o

2. After reviewing the completed inventories, the instructor
returns them to the students to be placed in their notebooks.

Each inventory guestion can be reproduced on a separate sheet
and then usad as a divider in the student’s philosophical -
logbook. (See "Philosophical Logbook" technique:)

3. Students' reszonses to the pre-instructional inventory can b2
uséd to_select members for study group triads. Group discussions
and dabates can be‘encouraged by grouping students together.wic
have varied initial intuitions. {Study group triads are described

 in "Student Participation in Dizlectical Reasoning".}) -
4. The inventory can be used as a post term device to help the

- student reccgnize and assess his phi;osophica] developmant. :
(Refer to Inventory on the following page.)
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Inventory of Intuitions
in Ethics

Directions: Answer each quest1on in one or two short paragraphs. Try

to give your own honest view, not what you think the teacher will
regard as right. ,

1) Where do right and wrong come from? God? Society? Nature? Inner
Conscience? Somewhere else?

2) Can_there be a moral code that applies te all situations; in all
societies and cultures; in all times? If there were intelligent
creatures {say, in outer_space) who had different, non-human
emotions, would our moral codes apply to them?

3) What role does religion play in merality? What role should it play?
If you think God determines moral rules, could He make murder and
torture right? .

4) 1Is is right to violate a moral rule (for example, break a promise.
or tell a 1ie) if it increases the amount of happiness in the wor1d?
Or should we always obey the moral code no matter what the con-
sequences are?

5) When people disagree about morality (for example, whether abortion
is murder), how do we decide who is right? How should we decide?

6) Is is genera]]y in our self-interest to behave morally? Is it
always in our interest? If not, why should we be moral?

7) Why do you think human beings have moral rules? What is the hoiht

of classifying actions into the categories of right and wrong?
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Purpose: A multi-purpose techn1que to (1) enhance student recognition
. of reading and }istening comprehension difficulties, (2) stimulate
active involvement in class’ d1scuasions and (3) encourage the
application of philosophical concepts and theor1es ‘to topical
s1tuat1ons. ,

Déscrnntionw, A-philosophiical loghook is maintained by eachf;;udent )
throughout the entire term. On a weekly basis, the studeant records
in the form of questions those terns;, comp]ex sentences and language
styles found in the textbook or presented in lecture which are dif-
ficult to understand. For each problematic language component; the

.. -student' consults a reference source (standard dictionary, philosophy
dictionary,;- textbook, 1nstructor, etc,) to develop and record a
definition or-exp]anation 4n his: own words.  As the student rereads
the assigned material, he"records and exp1a1ns ‘on page two of the
log section what are perceived to be the major: : phiTosophical
principles or concepts of the assignment. Next, the student

. ‘peruses- newspapers and periodicals to find articles that correspond

.to_these principles, C11pp1ngs or copies of several articles,
columns or letters are mounted on page three of the log; and on
page four, the student relates them and evaluates them according
to tie different ph1iosoph1ca1 positions presented in _the xreadings .

and lectures. :

Léaséning -Principle: Meaningful learning is enhanced by increasing the
number of associatians the student can make between what is heing
taught arid what he or she alraady knows..

Time Required for Use: Ongoing throhghbdf‘fhé—dﬁréfiﬁn'bfﬁiﬁé school
tem- : : . . X

Preparation _ --~;f. e

Materials Required: Instruction Sheet (m1meograph or d1tto)

_ Each student provides his own 1oose-1eaf or
Spiral ~bound notebook. ,

Production Steps: Reproduce sheet of 1ns:.ruct1ons. Request students
to procure necessary mater1als ‘ . .

Teachqngfsugggst1ons

1. The instructor should collect and ccmment on. the logbeoks on a
regular basis: This appears to be part1cu1ar1y important during
the early phases of the term.




2. The logbooks can be the basis for d1scuss1ons in smalIer classes
~ or recitaticn sections.

3. In some classes (e.g. advanced metaphysics, higher logic, etc.)

the technique 'can be adapted or shortened to meet the. needs of
the students and nature of the course.

. (See instruction sheet on the following page.)
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(Sample)

Throughout the term, you will beé responsiblé for kéeping a
Philosophical Ebgbook§ for which you will need a soft-covers loose-leaf
or spiral notebook. ‘As you do each assigned reading, you are required
to complete a four-section unit in your logbook. (You should devote one
page to each Séct}on).

Section 1: Difficulties in the Reading.

In the first section of each unit, you will record words and
passages from the reading which you have difficulty understanding. Beginning
students in philosophy often find the reading assignments -quite difficult at
First: Compared to other kinds of writing, philosophical prose contains

consists of abstract reasoning of a subtle and sophisticated sort. In
addition, it often contains unfamiliar terminology and fortis of expression.

Hence, if you want to understand this material, you must read it more than

once!
The first time you read a ééiééf?éﬁ; you should put a small check mark

_in the margin each time you encounter a term or passage you don't understand.
The second time you read the passage, some of these difficulties should be
cleared up, but some words and passages will still be unclear. Record each
remaining unclear word or passage on the first page of your log for this
unit, and leave some space after each entry. Now you should ise a dictionary
to clarify each difficulty in your 1ist. You may want to consult other
reference works (1ike philosophy textbooks or specialized philosophical
dictionaries) as well: Ycu should write a brief explanation following each
difficulty you succeed in clearing up. Ask your lecturer or recitation
233
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-2-

leader about any remaining difficulties; and then enter the explanations
for these entries in your logbook:. (Start this section on a left hand
page, SO you can see Section 2 without turning the page).
' Section 2: Key passages

By the second or third time you read a selection, you will
have a pretty good idea of what it says. Look for the key passages in
which the author sums up his most significant ideas. Choose the three or
four most important of these key passages and record them on page two of
the logbook unit, leaving some space after each. Then, in your own wWords,
paraphrase each key passage as clearly as you can in the space you have
provided. (This section should be entered on a right=hand page, facing
section 1).

Section 3: Relevant Clippings.

The great philosophical questions (“What is justice?" "What is
human nature?", etc.) are perennial. Start looking for jtems touching on
these issues in the newspapers (the editorial and advice sections usually

have many good examples) and news magazines (1ike Time & Newsweek). Clip the

best of these items and tape (or staple) them to page three of the unit.
(This section of the unit should be on a left-hand page).
Section 4: Comment on Clippings:
On the right-hand page facing section 3, write a brief commentary
on each clipping, explaining how it touches on the philosophical ideas covered
in the unit, and describing how the different philosophers studied in the

course would react to the item.
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STUDENT PARTICIPATION IN
DIALECTICAL REASONING

Purpose: To encourage student generation of a definition or explanation

through a process of Socrat1c dialectic.

Description: The students meet in triads, and the instructor assigns each

triad three terms, concepts, or a rule from the unit of study. Then,

one student explains the term; concept, or rule and the other student

determines if the explanation is complete. If not, he asks leading
questions or makes verifying comments. A third student records the
interchange in a log which can be reviewed by the instructor for
diagnostic purposes.

Learning Principle: Verbalization facilitates learning.

Time ﬁéquired for Use: Variable

Preparation - , -

Materials Required: List of terms, concepts, or rules on chalkboard

Production Steps: 1. Organize the students into triads

2. Assign each triad three terms, concepts or
rules from the unit of study.

Teach1ng,$uggest1onr

1. Bﬁ%1hg the initial weeks of the school term, the. Studéhts are taught

or rule. Afteér this presentation by the instructor, the students
should be given a handout or reference source on dévEloping
definitions which maybe consulted throughout the semester.

2. Next, each of the students in the class should be placed into triads

which will function throughout the duration of the semester. It is

recommended that the formation of the triads be based upon :the

students' achievement levels (scores on the first class quiz):

After rank ordering the criterion scores, the triads are formed by

randomly selecting a student from the top third of the distribution,

one from the middle third and another from the lower third to form
a triad. This process is repeated until all of the class members
are placed in triads: If necessary; the groups should be formed.
with four students rather than two Students to allow the process
to function if a student is absent from class. Other methods of
forming triads such as randomization or student selection may be

used at the discretion of thg instructor.
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6.

Class Session #1

Each class member should be given a list of three related terms,
concepts, or rules and a 1ist,of reference sources where definitions
or explanations can be located.  As the term progresses the
references sources should be ones that provide subtle differences
in the ways professionals within the discipline view the subject.
As a homework assignment, the students are instructed to develop

- well-formed definitions for each of the terms as well as several

probing questions pertaining to each one.

Class Session #2 or Recitation Session

The students break up into their assigned triads and each student
will assumé a duty with the triad. .The leader/explainer provides
a tentative definition of the first term. The questioner asks

"probing .questions about the definition or raises objections to

the definition which are answered or clarified by the leader. The
logkeeper/researcher keeps a record of all of the tentative
definitions, questions and objections. This individual may also
provide verifying comments whenever called upon. The group's
interaction continues until a stage of acceptance is reached at
which time & final defipition is noted in the log and in the
students' personal notebooks or vocabulary guides.

Class Session #3

The recorders are asked to share the groups® conclusions during a
class discussion facilitated by the instructor. The instructor
attempts to_ clarify misunderstood points raised in class or noted

in the sample of logs. The students are ericouraged to raise
questions as necessary for understanding the material.

A final optional step would be to convene the .triads so that each
group can develop a statement on how the d1fferent terms, concepts,
or rules are related to one another.

(Refer to the instruction sheets on the following two ﬁé@éé.)
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Instruction Sheet for Triads

ﬁuiés fbr béffnitibn

A logically proper definition of a term must

(a) state the essential properties of the thing named by the
term (that is, it must specify those features a thing

. must have if it is properly named by the term).

(b) be neither too narrow nor too broad (that is, it must.
dégcgibe or fit all thinds named by the term and nothing
else). . o ]

(c) not be circular (that is, the term to be defined must

~_ not be part of its own definition). _ _ )

'(d) not contain vague, metaphorical.-or ambiguous language.

Instructions to the Explainer:

~_ Your job is to get things going and keep_them moving by proposing
tentative definitions and revising them in 1ight of the comments by

your questioner and recorder. The best way to start is by specifying )
the general category covering the term (An automobile is a land vehicle...)
and then adding properties to narrow it down (...with four wheels and

an internal combustion engine.) Be ready to offer ammendments when

your guestioner finds shortcomings ("Wouldn't that cover- trucks and
farm tractors too?"). When you have offered a definition, wait until
your questioner and recorder have both_ commented before offering your

revision. If one approach doesn't seem to work try another. The more
ideas you can present to your triad, the better.

Instructions to the Questioner:

Your job is to test each definition. according to all the four rules.

The hardest rule to satisfy is rule (B). 1In.order to insure that your
triad's definition of a term satisfies rule (B); you must try to find
counter-examples to each formulation your explainer presents. If you
can_think of something that is included by a definition given by your
explainer but shouldn't be; that is a counter-example showing the

definition to be too broad. If you can think of something that isn't
included by the definition but should be, that is a counter-example
showing the definition to be too narrow: Use your imagination!

Example: An automobile = if a self-propelled, wheeled
, } L vehicle designed for transportation on land.
Counter-example #1: A bus is included by this definition but _ __
shouldn't be; since it is not an automobile.
. , L ~ The definition given is too broad.
Counter-example #2: An Indy 500 race car is not included by the
definition, since it is not designed for

since it is an_automobile. So the definition
given is also too narrow.
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Ihétfﬁétféﬁs to the Recorder:

-

You haVe three JObS in this exercise: First, you should write down

each definition your explainer presents and the objections your questioner

makes to each. Second; you should function as a facilitator for your

group; helping both your expldiner and your questioner; mediating

disagreements; and seeking a consensus. Finally; when a consensus is
reached; you are responsible for present1ng your traid's result to the
class and defending it:

Remember to rotate roles after each definition.
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Purpose: To increase the students' comprehension of the difféféﬁtﬁways 7

philosophers have viewed the world by suppTement1ng verbal explana-

tions with pictorial analogues:

Bescr1§t1on The instructor presents the class with. p1ctor1a1 repre-
sentation of the world as conceived by different philosophers.
Learning Principlé: Supplémenting verbal explanation with pictures,

aids,; comprehension and recall.

Time Redquired for Use: Variable

Preparation

Materials Required: Blackboard and chalk

Handout: (standard methods of keproduct1on)

Transparencies for overhead projector

Production Steps:

Teaching Suggestions -

is advisable also to prov1de the students with a handout.

The philosophical literature contains a number of such pictorial repre-
sentations, especially in works by Roderick Chisholm, Richard Taylor,
and Wilfred Sellars.

(See illustration on the following page.)
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Effects of Ockham's Razor on British Empiricism

6ﬁy§?ééi interaction produces an

possessing

primary properties

with the observer . 3dea in the mind
(1ocus of secondary

_ properties
as well as primary
properties)

BERKELEY

GOD

Direct Creative Action _ producés the
idea in the mind

HUME

,,Sﬁ@éé;Siéhwef,idgas7§iv¢§7r1se,t6 the
i1lusion of mind and external objects
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DEMONSTRATION TO
CONTRAST DIFFERENT TYPES OF REASONING

- Purpose: To illustrate the nature of deductive reasoning by contrast-
ing it with inductive and hypothetical reasoning.

Description: Using an opaque container filled with uniformly colored

beans, the instructor leads the students through an inductive
inference; a deductive inference, and a hypothetical inference.

{See Protocol)

Learning Principle: A concept gains clarity through contrast.

Time Required for Use: 10 minutes (approximately)

Preparation

Materials Required: Opaque container (paper bag, cloth sack, coffee
can, etc.

Uniformly colored beans -
Blackbuard and chalk
Production Steps: Place beans in container:

Teaching Suggestions

It is jmportant that the instructor lead the students to draw the
required inference in each case. After each inference, the instructor

see all three different types of reasoning juxtaposed.

(Refer to demonstration on the following page.)
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Demonstration for Contrasting Different Types of Reasoning

) Start with the question, "What is in the bag?" After shaking the
bag, you should withdraw a handful of beans and lead your students
through the inductive inference:
(Case) The beans are from this bag.
{Result) These beans are white. -
Therefore, (Rule) All the beans from this bag are wh1te

You should then remove another handful of beans from the bag, but,

this time, you should keep them concealed, so that the students do not

see what color they are. Then, asking the class "What color:are these

beans?" you should lead your students through this deductive argument:

(Rule) A1l the beans from this bag are white.
(Case) These beans are from this bag.
(Resu]tf’These beans are white.

(Note: You may want to point out to your class how science frequently
uses the conclusion of an inductive argument as the major premiss of
a deductive argument.)

Finally, you should remove a bean from your pocket and ask, "Where

did this bean come from?" and lead your students through a hypothetical

argument:

(Rule): Al1 the beans from this bag are white.

{Result) This bean is white-
Therefore, (Case) This bean is from This bag

(You might want to point out the dangers of hypothetical reasoning by -
showing your class that even though the premisses of th1s argument are
true, that the conclusion can be false.)
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VERBAL/VISUAL BINARY PRESENTATION.

Purpose: To improve the students' comprehens1an of. potentiai]y
troublesome terms and concepts

Description: When a:k&y notion.ean be~presentedﬁ§9t§ df§cggslyg]y T
and:pictorially (through a schematism or a diagram); both media
are- employed simultaneously, and the corresponding.elements are

connected through color-codingor arrows.

Léarning ‘Principlé: Two modes of presentation can. cJari?y and’
.-reinforce each other. . .

Time Reduired foc Usé;é Varfabie :

Preparation ' ' A—

Materia]s Rquired A. 'Chalkboard & colored chaTk

or B. Overhead progector, transparency, ca]ored fe]t
.. marker. )

or C. Posterboard & colored ntt-tip marker (sma]l
.2 ..groups only} .

.ar 0, Mimeo handout

Production Steps: The instructor writes the verbal, descript1on on the
Teft, underiining the key terms,; .then draws the pictar)a] representa-
tion on the right, ‘and. finally re]ates the linderTined’ t2fms to their
corresponding pictorial ‘elements* by : co]or-coding, drawing arrows,

“or By pointing.: ,

' Ieachzng Sugqesticns Wﬁ;f:ﬂm, EE—

Applicable’ to a wide number of subaect areas and class sizes, this

techn1queris especially useful for ccurses (11ke Intro. to Log1c)

and concepts. In Intro. to Logic, for example, it is app11cab1e to )

many definitions and practically all rules. It can be used in detail,

on the blackboard or overhead projector as the focus of a lecture, or

it can be used merely as a supplementary handout, depending on the
importance of the topic and time available.



VERBAL/VISUAL BINARY PRESENTATICN

1 The | maJer Term

of a syllogis ALL'S is M
is the term whlch All M is [P
appears as the AL S s

arammatical pre-
dicate of the
conclusion.

2 The @inor term
of a syllogism is
the ferm which
appears as the
grammatical sub-
ject of the cen-
clusion.

)]

o y\nI
TJFIK]

=0

-‘---———---—‘7—

of a“;'y'n'ag'.“s‘rq“ . KILS isiW
is The term which = Al! @Els P
does not apoear - Kll S is P

in the conclusuon.
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DEFIMITION EXERCISE- FOR DISAMBIGUATION

Purpose: To minimize difficulties arising from ambiguous or very sim-
ilar terms.

Description: The student is prov1ded a study sheet on which he gives
parallel definitions of the term s d1fferent meanings in close juxta-

position:

Learning Principle: The generation of explicit definitions helps to
prevent the confusion of distinct concepts.

Time ﬁeq’uired for Use: under 5 m*i'n'ute's

Preparation
Materials Required: Standard methods of duplication (ditto, mimeo, étc)

Production Steps: Prepare a handout with introductory explanation and
appropriately labelled boxes in which the definitions are to be entered.

ieaching?Sugggstigg§544ff4vAffgfgigfffffffffffLw ————

1. This device may be given out before or after presenting the relevant

subJect matter. When used before, it can form the basis of a lesson

in which ‘the instructor uses the student's responses_Socratically -
to provoke critical discussion leading to a acceptable set of

] definitions.

2. If two or morée of the concepts are 1og1ca11y (or otherwise system-
atically) re]ated, then questions about’ these relationships_may be
helpfully included on the handout, providing that this supple-
mentary material does not add daunting complexity. Visual and con-
Céptual simp]icity are thé kéy
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the name va11d1ty It is 1mportant _not to confuse themL, It.
will help you to keep them straight if you write their definitions in
the appropriate box, and keep this sheet with your notes for review.

Validity of a wff:
1.
Validity of an argument form:
2.
- — S —
Validity of an argument:
3.
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FORMULA BUILDING AND VERIFYING

Purpose: To foster the student's understanding that other weli-formed
formulas can be created from an existing well-formed formula.
Description: This device consists of a transparency and series of

overlays. The transparency contains the letter A representing
a simple sentence (a WFF). Subsequent overlays contain a~~;
a (B), a (vB), a (=B), and a(>B). Each overlay is individually

Placed over the transparency te create a well-formed formula.

Learning Principle: Learning is facilitated if new material is based
on previous kde]édge .

Time Required for Use: 5-10 minutes

Preparation. . ______—__— _ _

Materials Required: Transparency and overlays

Preduction Steps: 1. Indicate sentence letter A on a transparency.
2. Construct overiays which indicate ~,{(* B),
(vB), (=B), and (=8). :

Teaching Suggestiens — —

1. In lecture, this technique may be used for initial explanation of
the term, "well-formed formula."

(See formula on the following page.)




Building a Well-Formed-Formula (Wff)

(1st transparency)

(2nd transparency)

(3rd transparency)

(4th transparency)

Wff Rule

A 1. Any sentence

| variable stand-
ing alone is a
wff.

oA 2. If A

(~AVE) 3. If A and B are
wffs, then _
Ta-BY, Tavay,
TASBJ and (A=B)
are wffs.

4. Nothing else

is a wff.
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OVERLAY TRANSPARENCIES AND WORKSHEETS
FOR INTERLINEAR TRANSLATION EXERCISE

Purgo : To enable students to recognize the logical structure of

arguments in natural language and to make that structure explicit.

Description: A series of five transparencies is overlaid in sequence

to_introduce a method of interlinear annotation of arguments which

culminates in a translation of the argument into the propositional
caleculus.

Learning Principle: Overhead projection of transparencies hold
attent16n and empha31ze the sequent1a1 nature 6f the procedure.

applies to reasoning in natural language.

Time Required for Use: 10-15 minutes

Materials Required: 1. For Overhead Presentation: Five

transparencies. (one Thermofax), colored overhead markers.
2. For Worksheets: Mimeo master, paper.

Production Steps: 1. Type an argument in Eng]1sh7a§ the top of
a sheet of paper, using triple or quadruple spacing. Below it,
provide space for a lexicon and 1ist as many propositional
variables as the argument requires. In addition, provide a
space for the final translation. Thermofax this sheet onto a
transparency.

é, Us1ng co]ored overhead markers, illustrate

3. Prepare worksheets us1ng add1t1ona] arguments
and the format used in Step 1.

Jeaching Suggestions— . _ . __ ._____ __

)
.

Project initial transparency

2. On the first overlay, find the conclusion and annotate it with
- three dots over its initial word.

3. On the second overlay, circle the 1og1ca] connectives in the
English argument and annotate them by writing the appropriate
logical symbol above each.
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4. On the third overlay, underline each proposition, annotate it with

a variable; and enter it in the lexicon. Use a different color
marker for each different proposition. S
5. ©On the final overlay, write the translation in the space provided,

’ _ preserving the color-coding of the propositional variables.
6. Hand out worksheets so that the students can try the procedure
themselves. : '

(See demonstration on the next two pagas.)

An Economic Dilamma
Minimum wage laws can set wages above the market Tevel or .
they can set wages at or below the market level. If they set
wages at or below the market level, they are useless. -If they
set wagas above the market level, they produce unemploymant.
Hence, minimum wage laws either create unemployment or they
are useless.

-

Lexicon

L O
[ I 1

w b 4
]

ol
-—
]

Translation

0o
¢y
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Hinimem wage Taws can set wages above tia market 'leva}’
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PICTORIAL SEMANTICS FOR
CATEGORICAL SENTENCE FORMS-

Purgose- A device to ‘assist. the studerits in understanding the differ-
ence between, the Aristotlian 1nterpretation and the modern inter- .
pretation of’ the four categorica1 sentence’ forms.

Descrigfion- An overhead transparency with mu!tiple overlays showﬁng'
pictorial representations of situations that catisfy the truth-

conditions of. the four categor cal sentence forms Ys presented to-

the class. As the first oy2rlay (A)“Is shown, the Aristotlian .

interpretation 1s explained: Mext the. modern, nu]f-case a1terna£e

interpretations of A {universal affirmative) and E (universal

negative) are demonstrated as overlay B is substituted for over]ay

Learnirig Principle: Visualization ?eciiétateg_iearnjﬁa.

Time Requiréd ‘for Use: 10-15 minutas .

Preparation — —

Materials Requireéd: . Two thermofax transparenéies .
. . Y n . s§!§s°rs 7
Tape

Overhead projector
Production Steps: Develop q transparency of each of the-i1lustrations
~on the foilowing two pages. Transparency II should be cut along
the broken ,vertical line aacross its center. The resulting halves
will serve’as overlays td be used with transparency I. To create
a single instructional device, hinge overlay A'with tape to the
_ upper left side of _transparency 1 and then h1nge overlay B to the
upper right side. of the transparency.

T*acﬁfng Suggesiions,ﬂ,,,ee, -

1.. To overcome a possible receptive communications problem be sure

' to expiain that according to the madsern interpretation, A and E
are true if either the Aristotlianm state of affairs or the null-

) case state of arfairs is appropriats.

2. This device can be usad to introduce a presentation of the d1r-

ferencaes between the modern and the Aristotlian Squares of

Bpposition.,

(Refer to 111ustrat1ons on the following two pages )
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- A1l 7sus;p§g7tfs are men.

ilo_suspects are men. .

E‘%. —— S*CS

|A is true (iiodern Interpretation) E is true (Modern Interpretation)
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' When are the categorjcal sentence forms true?

I is true.

(Aristotlian + Modern Interpretation

0 is true. - o
(Aristotlian . + Modern Interpretation
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SMALL GROUP PROCESS' FOR CATEGORIZATION

ﬁurgose To enhance student léarning of the trans]at1ons for the
truth-functional connectives.

Description: This device consists of a 1ist of possible connectives
and columns labeled with the symbolic translation for the truth-
functional connectives). Working in groups of three or four, the
students categorize the words under the proper symbolic translation.

Learning Principle: Peer instruction facilitates the learning process.

Time Required for Use: 5 minutes

Preparation

Materials ﬁequirea Haﬁdéut with iist of eeﬁheetives and columns

Production Steps: 1. Type connectives and symbols for
connectives on paper.
2. Duplicate.

Teaching Suggestions—— . _________________________________

Early in the study of truth-functional connectives, the”students may

use this device in small group sessions: The students may also wish

to use this exercise as a review.

(Refer to demonstration sheet on the follewing page.)
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Place each English connective in the column labeled with its
correct symbolic translation.

if and only if either....or
it is not the case that S] on]y 1f S
unless in case S7, %hen S2
not however
provided Sj, then Sz since ]
in case and only in case un-, in-, non-
although = but
it is false that provided and only prov1ded
if S], then 52 in the event and only in the évent
and v
AT . v L > =
i
X
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TRANSLATION OF NON-TRUTH-FUNCTIONAL OPERATORS

Purpose: To clarify and reinforce the concept of truth-functionality:

Description: The students are_given, on a handout or on the blackboard,
a set of non-truth-functional English connectives and are required to

give a logically clear definition of their meaning.

Learning Principle: Concepts are clarified and reinforced through
contrast..

Time Required for Use: 15 minutes or more

Preparation [ —
Materials Required: Handout (standard forms of dﬁﬁiiééfiéh) or

Blackboard and chalk or o :
Transparency and overhead projector

Production_Steps: Compile a 1ist of non-truth-functional English
connectives and present it to the students with appropriate instruc-

tions.
Teaching. Suqdestions R ——

This exercise_should begin with terms (1ike "before" and "because")
that have a clear truth-functional component (1ike conjunction). This
exercise is especially good for use with a study group format.

(Refer to handout «n the following page.)
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Lexicon of Non-truth=functional Connectives

Directions: for each English connective, provide a defi-

nition that reveals as much of its logical content as possible.

EXAMPLE
p before g

p is true and
q is true and ) ] o
q occurred ‘later in time than p

p after g
p whenever q
necessarily p.
It's a shame that

P
P because q
ﬁ, therefore q

239

258




INVALIDITY RECOGNITION THROUGH COUNTER-EXAMPLE

Purpose: To clarify the distinction between the concept of validity
and the concept of truth. ‘

Description: The student is presented with an-invalid argument with
true premisses and true conclusion; and is required to construct
another argument of the same form with true premisses and a false

conclusion.

Instructional Time Required: Variable

Preparation ——— I

Materials Required: Handout

Production Steps: The instructor writes out several invalid arguments

with true premisses and conclusion, and provides appropriate spaces

for the student to specify the logical form and to construct an
analonnus argument with true premisses and a false conclusion.

Teaching Suggestions - __

1. This device is a good introduction to a study of common fallacies.
2. This device works well as a classroom exercise for small study
groups in which the Students can assist each other.

(See handout on the following page:)
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Counter-exampling Invalid arguments

Directions: For each argument, determine its logical form and
construct anaother argument of the same form, giving it true
premisses and a false conclusion.

EXAMPLE:

If it ra1ns, the street will getl wet.
But it hasn't rajned.
So the street is not wet.

This argument has the logical form: paq
~p
~Q
So does this argument: If Lech Walesa were Pope, the Pope would be Polish.
But Lech Walesa isn't Pope.

So the Pope isn't Polish.

Since the second argument has trué premisses and a false conclusion,
it must be invalid. Furthermiore, since the first argument has the
same logical form as the second, it must also be invalid. The
second argument; then, is a counter-example to the first. Construct
counter-examples for the following arguments.

1. If it rains, the street will get wet.:
The street is wet.
So it must have rained.

2. Copernicus's theory contradicts Ptolemey's.

But.-. 0talemeygs theory is clearly false.
So (opernicus’'s theory must be true.

3. Every analytic statement is a priori.
- Only a prieri_statements are analytic.
Therefore, all a priori statements are ana]yt1c.

4. Anyone who uses 1anguage uses abstract ideas.

Hence, animals do not use abstract 1deas
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SUPPRESSED PREMISS EXERCISE

5ﬁtgose- A technique to illustrate the concept of enthymemes and

provide students with practice in working with them.

premisses omitted on an overhead transparency or a set of worksheets.

The students are required to fill in whatever premiss is required

bescrigt1on ‘The instructor 1ists several arguments with one or more

to make each enthymeme a va]id argument.

Learning Princ{p]e Practical application’ of general principles
promotes comprehension.

Time Required for Use: 10-45 minutes

Preparation — ,;;_,,,,,,,,,,,;,,, — .

Blackboard & chalk or

Handouts

Materials Required: everhead transparency or

,’ R

" Production Steps: Tht instructor writes out severa] arguments, leaving

b]anxs for one. or more premisses.,

Teaching SiggestloRs  ————— ————————————

1. This technique works well in conjunction with assignments in
1dent1fying and formalizing natural language arguments in their

~ natural contexts.

2. It seems best to start with rather s1np¥e examp1es and work

~ graduaily towards more complex ones. -

3. This technique provides-a good iead-in to a presentation on .

] natural deduction.

4. This technique can-be used with classes of any size and also

recitation sections.

(Refer to example on ths ‘o’?ow1ng cag38.)
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Enthymeme Worksheet

Fi1l in whatever premiss is needed to make each enthymeme a valid
argument.

There are bacteria on Mars.

1. ,
. 2
*.There is water on Mars.
, Some parents are fathers.
2.
?
*.Some parents are men.
The pyramids were not built by primitive backward people.
3' 1
S e —
*.The pyramids were not built by the ancient Egyptians.
Tom believes in ancient astronauts.
4. ' -
7 L A
*.Tom thinks that people who lived long ago were more Stupid than
people living today:
Only bright students can find the missing premiss.
5.

2 S
-.Boy, am I a brignht student!
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TRANSPARENCY SEQUENCE
EXPLAINING APPLICATION OF RULES

Purposé: To show the requirements for a syllogism:

Description: This device consists of a transparency with a
sequence of rules. The first requirement for a sy11eg1sm is
located at the top of the transparency. In a progressive
manner, the four subsequent sections present the four additional
requirements.

Leamirg Princin.2: Material learned in several spaced trials 1s
retaine Setter . ghan material learned zn masse.

Time Reguirsd for Use: 10-15 minutes

Preparation T

Material Required: Transparency

Production Steps: 1. MWrite the first rule at the top of a :
transparency. _
2. Place each subsequent rule so each
additional requ1rement falls beneath the preced1ng requirement.

Teaching Suggestions

This technique presents information in a sequence to avoid the
confusion which may result from unmasking all of the requirements

at one time. During the 1ecture, the instructor _may expose the

An piece of card-

components step by step as each is discussed.

board can be used to mask sections.of the transparency not being

discussed at the moment. An alternative mode of presentation

might be to cut the transparency (from right to left) to permit
one rule after another to be flipped down on to the overhead
projector:

(Refer to example on the next page.)




DEMONSTRATION OF MULTIPLE REQUIREMENTS

(1) A valid standard-form 1 2
categorical syllogism 811 @ are @
must contain exactly No G are F
three terms each of - é -
which is used in the No are H
same sense throughout
the argument.

(2) In a valid standard- distributed
form categorical /o
syllogism, the middle '7 H are G

. term must be distri- No ?@G are _E
buted in at least S
one premiss. No - F are H

e - D L D D P D D e e D D D D s . e D e D e S S S S

(3) In a valid standard-  distributed
form categorical N ]
syllogism, if either. 811 @ are G
.term is distributéd in No G are F
the conclusion; then - _ o
it must be distributed No F are &)

in the premiss. o
o ___distributed _
(4) No standard-form - not negative
categorical syllogism \ S
is_valid which has 2 A1l H are €
negative premisses *No G _are F

negative No F are H

(5) If either premiss of
valid standard-form
categorical syllogism

is negative, the con- All H a&re G
clusion must be - =No - -G are -F
negative. .

negative—>No F are H
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STUDENT GENERATION OF TABLEAUX RULES FOR NON-STANDARD CONNECTIVES

Purpose: To he]p the student in see1ng how tableaux rules are der1ved
from the semantic functions given in basic truth-tables.

Descrigtioh: Thé instructor givés thé,StUdents truth,tab]es for one
or more non-standard sentence connectives and asks-them to derive
the appropriate tableaux rules for these connectives.

Learning Principle: In generating the rules for non-standard connec-
tives, the students recapitulate the reasoning logicians use to
rélate syntax and semantics.

Inctwriictinna

Variable

Prepa®atijon

Mate-ials Rejuired: Blackboard and chalk or
Handouts or
Transparency for overheads

Pi6dﬁét16ﬁ SteQS' The 1hStkUcter Wr1tés one or more truth;tabies for

féaching,éUggéstiOns : -

1. This technique is applicable only after the students have seen rules .

for the standard connectives derived from their truth tables.

2. This technique can be mod1f1ed for use with truth trees and natural
deduction.

3. This technigue is very effect1ve when used as a classroom exercise

in which the students are divided into small groups, each of which.

is assigned a different connective. One member of each group should

be cailed on to explain the reasoning which led to the answer.

(See Tableaux Rules on the following page.)

246



Tableaux-Rules for Non-Standard-Connectives

Since there are as many different logical connectives as there

are different truth tables, we could always introduce new connectives

unt117we ran out of truth tables. Suppose we introduced the

connective 'X' into our language with the truth table below. What
would the tableaux rules, X-left and X-right have to be?

- X-left X-right
PXq l Iqu

What English language expression could we use 'X' to translate?

Here is another non-standard connective. What would the tab-
leaux rules for it have to be?

s la | pNa N-left N-right
TIT F pNq l pNq
T|F F
FIT | F
FI1F T

What English expression could we use 'N' to translate?
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STRUCTURED OVERVIEW DESIGNED FOR GENERATING STUDENT EXPLANATIONS

Purpose: To develop understanding of the interrelationships among rules
and strategies of natural deduction/derivation or semantic tableaux.

pescription: In a handout sheet, the components of a unit of study are

jdentified and hierarchically charted. In the space following the
term or rule, the student supplies his explanation.

Ledrning Principle: The combination of diagrammatic representation and
self generation of explanations will facilitate 1earn1ng

Time Required for Use: 15 m1nutes for distribution and exp1ahatioh

Preparation

Materials Required: Paper; pen; reducing copiéer (if needed)

Production Steps: 1. Organize and reproduce unit material.
2. Type; copy.

Teaching Suggestions

Distribute the structured coverview to the students before class. The

students supply their own words as the material is presented in the

lecture or as they rev1ew their notes or the reading assignment. This

device may also be used in small groups with students working together

to supply the definitions or explanations.

(See structure review on following page).
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Aruitoxt provided by Eic:

. ~ HATURAL DEDUCTION - A procedure for constructing valid arqunents

Bases: .

(ansisteficy metatheoren-

| Conpleteness etathenren-

Pféhﬁéé Rule-
Rule_of Reiteration- o L

1

(Rule of Repetition-

-3

Set p Strategy-

-+
=3
&
-t
ot
o
L
j =13
o+
han-)
=3
—3
[ B
[ o 2l
4
f=13
[ il
=
4

:

~elim

elim

-~

-+

[Strategies and Introductions |

disjun;tion-

Strateqy of working from a

Conditional

intro

Conjunction

intro

Biconditional

intro

legation

intro

ihdirect
"~ Proof

-H

Redictig ad -
absurdum

hisjuncfion

intro
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REVERSE REASONING PROCESS
FOR RULE COMPREHENSION

Purpose: To assist students in learning the rules of natural

deduction/derivation or semantic tableaux:
Description: Students are provided with handouts which supply
the conclusion of the application of a rule, and they are
Learning Principle: Student application of a rule will facilitate
learning.

Time Required for Use: 5-7 minutes

Materialc bn'nnﬁ'mdj Paber and penc:i‘i

Production Steps: Create handout which depicts result of the rule.

Teaching Suggestions

This device may be used at the completion of the unit so the student
may determine if he has learned the rule in question.

(See example on the following page.)
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Example: Rules used in natural deduction/derivation

AvB

A=B

~A

A&B

Write the appropriate steps needed to r&ach each conclusion.

ASB

Symbolically represent the use of the elimination rules to reach the

following:
= elim ~selim gelim =elim velim
b - - pa é--; ‘r -T;f- o - -:—-.. - -—:-—-
1B (or A) A A (or B) B c
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- ?Léﬁ:CﬁAﬁf TO TLLUSTRATE

ﬁurgbse. To enhance student apprec1atien of and competence in
reasoning in a systematic fashion:

Description: Using a simple example, the instructor shows the kind
of reasoning needed to construct a natural deduction, and then
i1lustrates 1t in a flow-chart.

Learning Principle: Step-by-step and cyclical processes are more
easily grasped when presented in a flow~chart format than when
just described verbally.

Time Required for Use: 20-30 minutes

Preparation

Chalkboard & chalk or overhsad projector

Materials Required: 1
2. Mimeo or Other $tandard forms_of reproduction

Production Steps: 1. Draw up flow-chart.
2. Repreduce flow-chart handouts..

Teaching Suggestions

1. This technique is adaptable to any systematic, step-by-step

_ process. .

2. When the students have become familiar with the flow-chart
technique; they may be given assignments in which they must
construct flow-charts for simple processes with which they are
already familiar (e.g., constructing a semantic tableaux, etc.).
Such exercises enhance analytic abilities.

(Refer to flow-chart on the following page.)
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Flow=chart OFf Reasoning Used To Construct A Natural Deduction

% START ——> Does the element needed (for the
conclusion) appear in a formula above?
£ &
YES : NO
Vo il
What is the main - ()Can the element be constructed}
connective of the formula? from available formul:fs?
A ‘L’f"*"**ﬂf . * YES NO
What rule is needed to ; 4'
extract the element? - LN o . S
- - 'Jhat connective’ Try indirect
e 774( does the element proof
hat additional eiement is | have? .
needed to apply the. rule? (1\ :
S & B ‘ What rule is :
Is the additional element : needed to introduce
free]y avajlable? | . | the connectiVe?
: F - e e
\&S NO |€an the rule be applied now?|
7 ) - - g 3 - ] . )b'; ,
O S A
Apply the Isfltfavaﬂable
rule as part of a [~
' L__formula? |

0N
~ZI
o




. MULTI=COLORED TRANSPARENCIES
TO ILLUSTRATE A VENN DIAGRAM

Purposeé: To demonstrate the symbolic equivalence of the Venn Diagram
markings to the categorical sentences of a syllogism and to use
the Venn Diagram to determine the validity of a syllogism.

Description: This device, consisting of a transparency and three

overlays, can be used to demonstrate the translation of the

categorical sentence forms of the syllogism to the Venn Diagram. _.

The transparency contains a Venn Diagram and the syllogism; itself.
Overlay Number One supplies the shading of che Venn Diagram required
to depict the first premiss sentence. Overlay Number Two supplies
the shading of the Venn Diagram required to depict the second premiss
statement. The third overlay contains a Venn Diagram for the con-
cluding sentence. The student should determine the validity of the
argument by noting if the shaded areas of the premiss and conclusion
Venn Diagram are identical.

Learning Principle: Visualization facilitates learning.

Time Required for Use: 5-10 minutes

Preparation —

Materials Required: Transparency and three overlays
Overhead orojector markers

i

Production Steps: 1. Copy trns syllogism and a Venn Diagram on the

transparency. ) o ,
2. On the first overlay; shade the proper areas of
. the Venn Diagram. _ o o
3. On the second overlay, shade the proper areas of
4

~ the Venn Diagram to reflect the second premiss.
. On the third overlay, depict the conclusion
sentence.

?eachingféuggestibns S e o

In lecture, this device could be used to establish the 1ink between
categorical sentences and the Venn Diagram.

(See diagrams on the next four pages.)
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Al1 men are mortal.

Socrates is a man.
Socrates is mortal.
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Overlay Number Ore

AN
\ SN
N l././/.l/J_

A1l G are H.
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Overlay Number Two

Some F are G.
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Overlay Number Three

Some F are H.




FACULTY EVALUATIONS OF THE TECHNIOUES

At the end of the project's final trimester; the instructional
devices and techniques in this chapter were presented to aval‘ah1- A
members of the Ph11osophy Pepartment for evaluation. Théir cruisats

are oresented here ;
1. Philosophical Intdition Survey -

~"This device 1ooks VEéry 1nterest1hg It should héip
the instructor as much as the students."

="It Jooks fine. It should help interest the students
from the very .first meeting."

-"The students are likely to be more willing to talk
once they have articulated answers to these questions."

-"The questions are very good."
2. Philosophical Logbook

-"1 certainly think that the idea of marking and writing
out difficult passages is good." ,

-"1: they kept the leg regularly, it would realny he]p
a ist."

-"This is miuch more consStructivé than simpiy asking

the students about their problems at the end of a

lecture. It makes the process 2f helping thein systematic."
~"This technique will bypass the students' fear o< asking
'stupid' questions."

3. Student Participation in Dialectical Reasoning
-"This is best used in small classes of 15 or so, or

in rec1tat1ons, so the instructor can supervise 1t
properly."

weeks or so, especially in informal 1og1c or courses

dealing w1th Plato."

-"1f the students like it, it will be verv good."
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4. Pictorial Representation of Metaphvsica: Theories
-"It can make the relationships bet 2en things much
clearer." :

-"This is an excellent suppiement to the lectures and
readings."
5. Demonstration to Contrast Different Types of Reasoning
<"Very good if you have a bit of actor in you."
="You should emphasize that inductive and hypothetical
arguments can have true premisses and still have a false
conclusion."
6. Verbal/Visual Binary Presentation
-"This is a useful sunplement."
-"It shnuld help make things clearer."
7. Definition exercise for Disambiguation .
-"This is a good spot-remedy for dealing with student .
problems."
-"It's certaiaiy a useful thing to do."
-“A good way to deal with the trouble homophones can
cause."
-"It's useful, and a good time-saver, too."
-"It will help the students get clear on grammar."
9. Overlay TFaﬁSbaféﬁEiéS and Worksheets for Interlinear Translation
-"Students often try to do something like this on their
own. This technique will give them systematic guidance.
T like the idea of using ovérhead projectors for this:
you can get the ar¢uments prepared beforehand and avoid
wasting class time writing on the boawd."
-"1 think transiation should be done like this, system-
atically, -- otherwise the students tend to flounder about."
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10. Small group Process for Categorization
-"This is good. I Tike the idea of the students'
generating their own English-to-logic lexicon."
-"You could also use this on the board with the whole
class, or even as a hand-out for the Student to use
individually." .

11. Translation of Non-truth-functional Operators
this should help."
="1 like the way students are led to confront the limita-

tions of the truth-functional connectives:"
-"This should make the Students think more carefully
about the logical content of what they read."

12. 1Invalidity Recognition Through Counter-examples
-"This device makes the topic very clear and straight-
forward.
-"Very gbdd if you have time for i%."
-"1'd 1ike to use this regularly in an informal logic
course. "

13. Suppressed Premiss Exercise
-"This helps develop a skill that is too often neglected.”
-] like this exercise: It should be used regularly
in informal logic."
-"The instructor should emphasize that the added premiss
should generate a valid deductive argument, not just a
good inductive one."

14. Pictorial Semantics- for Categorical Sentences
-"Very dramatic and vivid. The students will really
remember it."
-"Tnis should put the point across without getting all

tangled up in the semantics of quantifiers and the
problem of the material conditional."
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15.

16.

18.

20.

Trafisparenicy Sequerice Explaining Application of Riles
-"A clear an{ useful device."
Milti-Colored Transparencies to I1lustrate a Venn Diagram
="You could get through a lot mové examples using this."
-"The use of the overhead projector should add vividness.!
Student Generation of Tableaux Rules for Non-Standard Connectives
Z"This gives the students a good idea of how
logicijans think."
Structured Overview for Generating Student Explanaticns

-"This is the sort of thing that's needed to show
the students how to take more effective notes.”

-"Students can refer to this when they get lost."

-"The instructor shouid supervise this carefully."

Reverse Reas "~ =cess for Rule Comprehension
="This ..Jecially good for teaching Fitch-style
-patural sion."

="The reverse reasoning feature of this device connects

well with how the rules are actually used.

Flow=chart to I1lustrate Systematic Reasoning
_"This is easier to use than a verbal description.”
-"A good thing for the student to have at his elbow."

A complete avaluation of each technique will require its

use by several faculty members. Obviously this press will extend
a number of years into the future.
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Chapter 9
ADHPTATIONS OF INSTRUCTIONAL TECHNIQUES
FOR USE IN OTHER DISCIPLINES

,,,,,,,, The three disciplines chosen for major attention in this

investigation were selected as representative of the broad groups of

disciplin@s--logic from the humanities, physics from the natural

sciences; and psychology, classed in this case as being from the social
sciences. (The one trimester of work with an English composition:course
was extra and exploratory; the data from that investigation are -lTisted
in Appendix A.) Because of this distribution of the three main disci-
in many cases, can be adapted for use in other related disciplines..
Also; some _of the techniques can be adapted to courses in areas quite
difrerent from those in which they were demonstrated.

A few suggestions for use by faculty members whn want to utilize
the techniques in devices in other fields are offered here.

In the Humanities

~ The items listed below are especially useful in varicus areas
of the humanities. .

1. 1Inductive Learning Demonstration Using Flash-Cards, page 46

This device can be used to demonstrate the »:a@ssity of
being motivated in order to learn efficientiy. It can be
used with any subject where the instructor wants to impress
upon students the importance of beccming actively involved
in order to succeed. It would pe particularly useful in
English and foreign languages.

2. Contrasting Designs to Explain a Process, page 48

The device helps students recognize the importance of good.
organization of information as an aid in understanding. It

would be useful in courses in linguistics, in English writing,
and in speech.

3. Structured Overview of a Chapter, page 51
This_is a procedure to help students perceive the relation-
ships of the main and subordinate ideas in a chapter. It
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Concept Attainment Technique; page 54

This simple chalkboard procedure can be used to introduce
any important new term. It is very useful in every field for_
presenting terns that are quite strange and that are important
enough to justify investing twenty minutes for their intro-
duction.

Three=Step Abstraction Process for Teaching a Complex

Concept, page 56

This technique requires the use of a series of pictures

that illustrate a process to be learned. Students observe

each step and generalize the principle involved in the

process. !t is suitable for teaching a few complex

concepts in any field.
"Cloze" Technique for Teaching Terms, page 62

A coupie of drawings illustrating a set of related terms
are used to enhance a lecture; Students are provided with
a worksheet on which they fi11 in the terms as a self-
testing procedure. .This might be especially useful in
music, linguistics, philosophy, theater, engineering,
library science, and any of the health professions.

Transparency with Overlays to Explain Physical
Characteristics, page &7

Ths transparency with overlays can be constructed to show
anatomy, musical composition; or stage design. Therefore,
it would be very useful in art, in music, and in theater,
as well as in other fields.

Set of Slides to Illustrate Perceptions, page 72

Sets uf slides can be used to lead students to perceive
siniiarities, differences, and sequences in ‘every field  _
of study. In art, slide pictures can illustrate perspective,

use of spacs; techniques for producing rhythm, and other

aspects of design. In foreign language instruction they-
can jllustrate similarities and contrasts in cultural .
values and customs. The ways to use slides in developing

perceptions in theater, engineering, business; and the

health ;rofessions are too numerous to mention.
Technical Vocabulary Log for Study Triads, page 76

Students keep a log of difficult technical terms and use
a few minutes once every week ¢r two to tést”ga;h othzar

informally on the terms as they work in groups of three.
This technique can be very useful in every field where there
is a fairly heavy load of i1achnical vocabulary. It would

be a good reinforcer in foreign ianguage study, alsa.
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10.

12.

13.

14.

First-Hand Concept Development Experience, page 79

Although the specific experience desrribed here will

introduce only one particular concept, other brief

experiences can be devised to introduce any number of

other concepts. In teaching foreign languages; particu-
larly, words can be pantomimed to ciarify and reinforce
understanding. The same is true in theater studies.

Transparency Py“wuid I11ustrating a Developmental

‘Process, page 33

This series of transparencies, with one growing out of or
fitting over another; can be used to show modifications in
any growth proceds or in any historical sequence. There-
fore, devices of this type would be useful in linguistics,
musics philosophy, and other fields.

Contrasting Experiences to Clarify a Process, page 9%
In this situatio: the students are given an experience

in inductive reasoning and one in deductive reasoning in

order to clarify the differences in processes. Similar.
as differences in language structures, differences in

literary forms; differences in musical forms, differences
Consequently, the technique is useful in most fields.

Sel1f-Testing Technique to Foster Comprehension, page 96
This proccdure provides students with a limites time to
study a set of concepts on two pages from the tex%, then
gives them a short chéck-test on their learnirz. It
commands their full concentration and helps them nev:eive
exactly how successful they are in study. It cau be very
useful in every field that has a body of content to be
learned.

Folding Chart, page 104

This is a simple chart to illustrate how a cognitive
process is transformed into an_overt behavior. Charts of

this type can be prepared easily to clarify any process
that is more easy tc understand when a visual dimension is
added to the verbal explanation. In art, it_could be used
to explain the transformation from conceptualization to
visual form. In language studies it could be used to
illustrate the change in meaning or pronunciation of a

word from an earlier time to a later time; certainly
something like the great vowel shift in English could be
clarified this way. Before-and-after changes can be illus-
trated with such a chart in art, theiter, philosophy, and

other ficlds.
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15.

18.

20.

fransparency Summarization Set, page 106

This base transparency with overlays summarizes and

relates key ideas about a developmental process. This

type of transparency set is commonly used in all fields

of instruction.
Expanding Chart, page 1C&

This chart expands vertically in folds to show stages in
a dev=lopmental process. It is suitable for use with any
explanation that begins at a base ]eve] and moves upward

in Stages.

Like the transparcncy summarization set, this device begins
with a base transparency and with over]ays to add essential

summaries of information for different stages of a process
or a developmental sequence. It adds, however, additional

overlays on which large writing is used to show the key

point that can be abstracted from each brief explanation.

This i.ocedure is useful in 1ead1ng students to distill

crucial po1nts from exnlanations in philosophy, f:ne arts,

library science; and mc it other fields.

Peer Group Interaction to Induce a Set of Concepts, page 133
Students work on definitions of terms or processes in
small groups and then rotate group mémberSh1b to. Sharé and
refine the definitions. This technigue is suitable in

any field where a nuiber of technical terms must be learned.
Structured Summary Block Design, page 136

it consists of 1lists of summary statements about the content.

A "modular block" of content is presented to students;

The students differentiate amory main ideas and supporting

details, then arrange them in the right order. This

procedure for organizing their thoughts would be useful

in the classics, in 11ngu1st1cs, in philosophy, and in

library science, as well as in other areas of study.

This_ pecket chart permlts rap1d construction of analogies
by slipping the cards that display various terms into the
zharts. Such use of analogies can be useful in teaching
foraien 1anguages, English literature, speech, and library

science.
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21.

22.

23.

24.

25.

I1lustrated Question Sequence to Develop Concepts, page 171

This device is used to help students obtain understandings

of the differences between "ordinary" words and the same
words used as technical terms. The differences are con-
trasted with drawings and pointed questions in order to
help students remember. The device would be useful in
teaching art; classics; linguistics; music, and library
science.

Semantic Differentiation of the Properties of a Term,
page 184 :

The term to be learned is stated above a series of scale
lines _having polar opposites at the ends. Students try
to select the point between the polar qualities that best
de:z-ribes the target term on each scale. This helps to
make their understanding of the term more precise. The
device is useful in every area of study.

Phslosophical Intuition Inventory; page 210

7.2 students are given a short-answer questionnaire that

zsks them to give their views on a variety of issues.

“he procedure provides a "mental scaffolding" for a course

and can be useful to both the students and instructors at

the beginning of classes in art, classics, literature;

music history, theater, and foreign languages.
Student Participation in Dialectical Reasoning, page 216

Students work in triads, having three technical terms or
rules assigned: They take turns explaining one of the ideas,
and the other two students lead them through Socratic

questioning to make the explanation more complete as

needed. The technique is useful in all areas of study.
Invalidity Recognition through Counter-Example; page 240

Students are given a list of statements about a particular

principle or theory: Some of the statements are valid,
while others appear valid if the student does not_have a
clear understanding of the principle or theory. Students
try to determine which statements are valid, which ones are
inaccurate, and which ones are the opposite of the theory.
They discuss their reasons for responding the way they do.

This technique is useful in every area of study where

theories and principles are presanted.

~ fAmong the five dozen techniques and devices described in
Chapters 4; 6, and 8, instructors will discover a number of others
that can be adapted for use in the humanities.
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In the Social Sciences

~ The items listed below are especially useful in the sociai

law. Many are the same as those recommended for the human1t1es, but
somé aré different.

1.

w

Philosophical Intuition Inventory, page 210
The students give their views on issues to be dis‘ issed in
the course by responding to a short-answer questiicinaire.

This provides a "mental scaffolding," or orientation, for

class discussions which can be useful in studying history,

economics, political science, sociology, social work,

protessional education, business, or law.

Phi]éSdﬁhicd] Logbook, pagé 212

related to a course. On the first page he/she notes
problem terms; issues; and concerns that need clar‘“ication.
On the second_page he/she gives responses found in taxts or
referencas. On the third page he/she tapes clippings from
current newspapers and magazines related to the topics or
problems. This techrique would be particularly useful in
political science; sociology; and profess1ona1 educat1on

Definition Exercise for Disambiguation, page 226

Students are given a worksheet on which the instructor has ~

listed groups of terms that often are confused. In the

spaces provided the studen*s write the definitions, under-

lining the port1ons that wai-z one term different from

anotker. This is useful in 2very field of study.

on any event._ If the. d1agrams are co]ored in certain ways,
additional colors will appear where there is 2 double

effect. {(Blue and ye]]ow will produce green, 1f,the colors

are clear.) This device would be useful in economics,
busine-~. : . n:-fessional education.

Student :*: s i%stjon in Dialectical Reasoning, page 216

Students are assigred three trchnical terms; rules, or

theories to discuss in triad groups: Each takes a turn

explaining one of the ideas: and the other_ two students

consider whether the explaratior: are complete. If not,
they lead the first studerc by “ccratic quest1onihg to
state the idea more fully and accurateiy. This technique

should be useful in anthropology, economics, history,
political science, sociology, business, 12w, social work,

and professional education.



Inductive Learning Demonstration Using Flash-Cards,
page 46

Students spend about one minute in learning to associate

several short words with numbers. Then they discover that
they did not dc as well in incidentally learning the colors
on which the numbers were written. This shouid impress
upon them the importance of having their clients motivated
to learn--intending to learn. The device is particularly.
useful in teaching business, social work, and professional

education, as well as the related disciplines.

Contrasting Designs to Explain a Process; page 48

Students are asked to learn to designs that are exactly

alike in content, but very different in arrangement. From
this experience they learn the importance of good organization
of information to develop understandings. The device is
useful in every discipline and in every area of professional
study.

Structured Overview of a Chapter, page 51

A chapter's structure is shown by use of an outline or

a diagram; this helps students see the relationships of =
main and supporting ideas. It is useful in every discipline
and professional field.

Students look at an entirely new term on the chalkboard

and ask guestions in trying to understand it. As the

instructor answers "yes" or "no" to the_questions, the
meaning of the term begins to emerge. This technique is_
useful in every field for terms_that are important enough
to spend twenty minutes on in class discussion. It would
not be used frequently, but would have a strong novelty
value in teaching.

Diagrammatic Representation of an Explanation, page 58

This device involves use of a base transparency of a .
figure (normal curve, in the illustration), with overlays
that change the distribution of materials within the_
figure. Such a device could be constructed for use in _
economics, business, professional education, and possibly
other fields.
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11.

- 12.

13.

14.

15.

5;1?°tﬂf§,fs illustrated with one or mere,draWiﬁgs that -
show important technical terms. Then students are provided
with a worksheet showing a paragraph with the terms omitted

(terms are 11sted be]ow) They insert the terms 1n the

transparency,, It appears that this device wou]d be very
usefal 1n anthropo]ogy, soc1o]ogy, econom1cs, business,

Accordion Chart I1lustrating Language Style, page 74

The two charts that are shown are used to explain "removed

in time" and "removed in space." Other charts of this.

type could be developed to show idiomatic expressions in

foreign 1anguages and un1que .expressions that are_common .

and law. Each of these fields has a number of examples of
"deféSSibh&] phraseology" that can mystify students if
not illustrated in some way or contrasted with more familiar
expressions.

Transparency with Overlays to Explain Physical Charac=
teristics; page 67

A base transparency showing the general outline of any

object can be provided with over]ays shOW1ng and labeling

specific parts. This device is useful in-anthropology,

history, political science, social work, profess1ona1

education, and other fields.

Once every week or two.students are divided into groups
of three to study and test each_other on _technical terms
they have been keeping in_a daily log. This technique is
useful in every field having & number of terms to be learned.

QUick DemonstratiOn of a Psychological Function, page 78

The instructor can personally demonstrate or arrange for

a student to demonstrate such things as the class reaction

to having one member severely scolded, the reaction to

flattery, the reaction to a biased statement or the

reaction to a particular type of drawing: Such a demon-

stration would be useful in teaching political science,
soc1ology, social work, business, law, or professional

education.
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16. Mini-Experiment to Demonstrate a Concept, page 80

Brief informal experiments can be provided to demonstrate
such things as ESP; mnemonic devices, effectiveness of

different forms of argument;_ or the_presence of different
points of view on a topic. These illustrate an idea much
more fully than words alone, and are useful in teaching
most of the social sciences and related professions.

17. Transparency Pyramid I1lustrating a Developmental
Process; page 83

A series of transparencies, with one fitting over another,

can be used to show modifications in a growth process or

in a historical sequence. Devices of this type can be

constructed for use in anthropology, economics, history,

sociology, political science, business, social work, and

professional education:

18. Contrasting Experiences to Clarify Processes, page 94

Here the students are guided in classroom experiences that
are distinctly different. For example, they might have a
brief experience in cooperation vs. one in competition or
discrimination; one in low-key argument vs. one in high-
pressure argument; or others of a more technical nature.

This technique, it appears, would be useful in economics,
politicai science, sociology, social work, business, law,
and professional education.

19. Self-Testing Technique to Foster Comprehension, page 96

The students are provided with a Timited time to study a
set of concepts on two pages from the text, then given _
a short, non-graded check-test. This commands their full

concentration and helps them understand exactly how success-
ful they are in study. It can be useful:in every field, _

especially on pages where careful concentration is needed.
20. Folding Chart; page 104

This simple chart illustrates how a cognitive process is

transformed into an overt behavior. Charts of this type.
help students greatly when the textbook wording is heavily
concept-loaded. It also can be used to show changes in a
situation through different periods of time. Consequently,

it would be useful in teaching anthropology; history,
sociology, business, and professional education.
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21. Expanding Chart, page 108
This chart expands vertically in folds to show the stages
in any developmental process. It would be particularly
useful in anthropology, sociology, political science,
social work; or professional education:

22. Transparency Set to Abstract Key. Concepts, page 110

This device has a base transparency with overlays that_
summarize essential information in steps or stages. It
adds additional overlays on which large writing is used

to show the key point that can be abstracted from each of

the brief summaries. This process is useful in leading

students to distill crucial points from explanations in

every discipline and field of professional study.
23. Accordion Charts Presenting Heuristic Strategies, page 127

The charts show different sequences of steps in heuristic

problem-solving. They can be useful in a number of areas

of instruction.
24. Structured Summary Block Design, page 13g

A 1ist of main ideas and supporting statements on a
particular block of content is given to the students in _
mixed order. They ‘work individually or in small groups to
sort the statements into proper sequence. This procedure
is useful for helping students organize their thinking

in every field of study, especially as a review activity.

25. Etymological Charting of Technical Terminology, page 158

The historical development of the meaning (and_ perhaps

the pronunciation) of a term is charted on a timeline

illustrated by pictures or diagrams. This additional

experience using ¢ second mode of perceptual input makes

a strong impression on the student's memory. It is useful

in every field of instruction.

Instructors in the social sciences and related professional

fields will find a number of other techniques that they can use in
Chapters 4, 6, and 8.
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In the Natural/Physical Sciences

_ The techniques and devices listed below are especially useful

in the natural sciences; in engineering and in the hzalth-related.
professions. Because some techniques are useful in every field of

instruction,; the ones listed here will duplicate some of those
mentioned earlier in this chapter. :

1. Critical Attribute List to Define Technical Terminology,

page 144
Students bring with them to a learning situation prior

knowledge which can assist or hinder in the understanding
of a concept. The technique described on page 144 _ helps

the student differentiate between attributes which do not

directly relate to the technical definition. Instructors

in any field that includes terms having dual meanings may
want to utilize this technique.

2. Rating Scale to Differentiate Between Technical Terms,

page 164

Technical terms that appear to be similar on the surface
may have shared qualities that actually differ. The rating
scale technique helps students to_see how two similar terms

contrast on specific qualities. It may be used in many _
courses; for example in the health-related professions to
differentiate between various symptoms of diseases or in
neology courses to point out the differences in metamorphic,
sedimentary; or igneous rocks.

3. Paired Comparison Technique for Concept Clarification,
page 188
In many units the concepts under study can be organized into
a hierarchical classification system which demonstrates.
how the terms relate to one another: The paired comparison

technique leads students to analyze and compare definitions

of a number of concepts so that they can be grouped in

hierarchical fashion. It can be used in any science or
science-relatad course which covers classification systems

or well-ordered units of study.

4. Accordion Charts Presenting Varied Heuristic Strategies,

page 127

These accordion charts expand vertically with each cell
~representing a single step in a heuristic strategy: Students

are able to review several different methods of solving.

problems and are urged to adapt a system which best meets

their needs. The use of accordion charts would be_of value

to students enrolled in mathematics (word problems),

statistics (statistical design), and chemistry (procedural
steps). Of course, students will need ongoing practice with

a chosen strategy if they are to become fully competent in
its use.
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Peer Group Interaction to Induce a Sét of Concepts,

page 133

are particularly helpful for students enrolled in science
classes. This peer-teaching technique draws upon peer group
teaching experiences to develop precise definitions and
eéxplanations for concepts covered in class. It leads to _
active learning that involves all the members of the class
or recitation section.

Etymological Charting of Technical Terminology, page iss

Scientific terms can often be traced back over the years to

origins in Latin or Greek. The etymological charting device

graphically charts the etymological development of a technical

term. It can be utilized in virtually every science class.
Structured Summary Block Design, page 136

The students are given a 1ist of main ideas and important
details pertaining to a section of the text. They work
individually or in small groups to sort the statements and
technical terms into the proper blocks. The completed

block design serves as a valuable retrieval chert in
reviewing for exams. This technique can be used with any =
subject matter and as homework once the students have mastered
the technique.

Semantic Differentiation of the Properties of a Term,

page 184

Definitions of technical terms in the scientific fields tend
to be rather precise with commonly accepted semantic boin-
daries. Technique number 8 leads students to develop a
precise understanding of any term to be mastered. Students
try to select a scale point between polar qualities that best
describes a target term. Several sets of polar qualities

are représented for each term.

Philosophical Logbook, page 212

Logbooks can be utilized in various science courses; particu-

larly those advanced courses concerned with major thematic
issues. This multipurpose technique ic designed: (1) to help

students identify comprehension difficulties, (2) to promote
class discussions; and (3) to ehcourage the application of_
course concepts and theories to "real world" situations. The

technique is used throughout the school term and serves as
the basis for diagnostic teaching:
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10.

1.

12.

13.

14.

Flow-Chart to Illustrate Systematic. Reasoning; page 252

Many processes can be made more comprehensible by presenting
them in forms other than expository text. Flow-charting has.
been found to be an effective alternative method for presenting
this information. After students learn how to read a flow-
chart, they can be taught to develop their own for study
purposes.

This procedure should be used at the start of a new unit of
study. The instructor introduces the most important main and
subordinate ideas by briefly defining them and organ1z1ng
them in a structure diagram that leads students to perce1ve

re]at1onsh1ps Research has proven that this technique is

successful in classes such as mathematics and biology.

Transparency with Overlays to Explain Physical Charac-

teristics, page 67

The transparency with overlays can be constructed to demonsirate
botanical and zoological structures; geological time periods

or formations; meteoro]og1cal forces; etc. Therefore, the
deviceé can be used in virtually all natural science or
physical science classes, as well as in engineering and the
health-related professions.

Technical Vocabulary Log for Study Triads, page 76

Techniical vocabulary terms have been identified as the most

common recept1ve communications problem by the students

participating in the Languages of the Disciplines Project.

One method for helping science students overcome such.

problems is to have them keep a log or card file of difficult

technical terms. On a bi-weekly basis the students are urged

to infcrmally test one another to permit them to monitor their

comprehension of these terms.
Verbal/Visual Binary Presentation, page 224

Many recept1ve coimmunications . prob]ems associated with

technical terms can be clarified by presenting the concept
through discursive and pictoral modes. With the verbal/visual
binary presentation; the instructor first provides a

written definition or explanation for the term and then

presents a pictoral representation (schematism, diagram, photo-

graph, etc.) of the same concept. Finally, the two represen-

tations are related to each other through color-ceded high-

1ighting, underlining, etc. The technique would be appro-

priate for presenting formulae in mathematics, statistics,
or chemistry classes.
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15. Manipulative Model to Contrast Terms, page 162

Models are regularly used to demonstrate concepts in science

courses. The device shown on page jgz "shows how simple
materials can be used to construct :aanipulative models that
demonstrate several aspects of a concept. This type of
device can be used in most courses for the sciences,

health-related professions, and engineering.

16. Student Participation in Dialectical Reascning; page 216

Students are assigned to study group triads that meet through-
out a term on a regular basis:. The course instructor

assigns three previously identified problematic language.
components to_the groups for study. Then after researching
the materiai, one student explains an idea while aznother asks
questions and probes for further clarification. The third
student records the important points in_a logbook. The

roles are rotated for each idea being discussed. This
technique can be used in virtually all classes or recitation
sections. A variation which can be used in more advanced
classes would be to assign a single difficult problem that
has several possible methods of being solved.

17. "Cloze" Technique for Teaching Terms, page 62

During a lecture the instructor uses an overhead projector
to show the class an illustration or diagram without the

proper labels for the component parts; e.g.; the structure
of a cell: The students are given worksheets with a para-
'rggb that explains the structure; however, the major terms
%1g7e]s) are omitted (terms are iisted at the bottom of the
sheet): As the lecture procedes, the students insert the
correct terms in the blanks and check their answers by
viewing another transparency. This device would be useful
in courses such as biology, zoology, anatomy, botany, etc.

18. Concept Attainment Technique, page 5&

The instructor writes a new term to be clarified on the

chalkboard. The students ask questions in trying to under-
stand it. As the instructor answers the questions with

simple "yes" or "no" answers, an understanding of the term
begins to emerge: This technique can be used in most
science classes, but because of the time factor involved
{20 minutes) it should be used with important terms that
might otherwise be misunderstood.
19. Transparency Pyramid I1lustrating a Developmental Process,
- page 383
A series of transparencies, with one fitting over another,

can_be used to show modifications in a chemical process or
geological time sequence. Devices of this nature can be
devaloped for use in biology, zoology, chemistry, geology,

astronomy, mathematics, and health-related professions.
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20.

21.

22.

23.

24.

Three-Step Abstraction Process' for Teaching a Complex
Concept,; page sp

This technique utilizes a series of pictures or diagrams
that illustrate a process to be learned. After viewing
each step, the students generalize the principle involved
in the process. It can be used for teaching complex
concepts in most science, health-related, or engineering
courses. o
Diagrammatic Representation of an Explanation, page sg

This device involves use of a basc transparency of a figure

with overlays that change the distribution of material
within the figure. Such a technique can be constructed for

use in physics, biology, engineering, statistics, mathe-
matics, chemistry, etc:

Accordion €hart I1lustrating Language Styles page 74

In each field there are examples of "professional phrase-
0ften these problems can be overcome by illustrating; or
comparing and contrasting the language styles with familiar

experiences. An accordion chart can be a successful device

for introducing unique language styles in science classes.
Philosophical Intuition Inventory, page 210 '

The students are given'a short answer questionnaire which

leads them to describe their views on various issues which
will be covered in class. The technique leads the Students
to develop a "mental scaffolding" that calls forth prior
knowledge (as well as misconceptions) about varied topics.
The instructor can review the inventory sheets as a diag-

nostic activity. The technique can be used in any science

course which deals with topical issues.
Self-Testing Technique to Foster Comprehension, page 96
Each of the students is given two textbook pages consisting

of a set of potentially problematic concepts to study for

a limited time. The students take a short, non-graded

check-test and are also asked to predict their performances
on the test. Then the actual results are compared with the
predictions. This technique allows each student to realistic-

ally judge how successful he or she is in studying a certain

type of material. Throughout the term the instructor can

make suggestions on how the members of the class might
monitor their comprehension of the various problematic

language components that are presentad in the course.
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25. Expanding Chart; page 108

This chart expands in a vertical manner to show. (1) stages

in a process, (2) steps in an experiment; and (3) events in
a historical sequence. It is suitable for use with any
explanation that begins at a base level and moves forward
in stages.

The Challenge

Life is growth. Every excellent teacher seeks to grow throughout
his or her whole caresr by multiplying and refining his or her cache of
instructional procedures. The techniques and devices described in.
this manual are offered in the hope that many college and university
professors will find one or two, perhaps three or four, that will
enhance their students' learning. .And perhaps these EXQEPTEHCES will
enlist some faculty members in evaluating the techniques and in

sharing their favorite ideas that have not been included here:

The challenge is to seek the greatest rewards in the 1ife of a

teacher by he]p1ng others; young- and old, to become more en]1ghtened

of Pittsourgh as described by a student from another country on the
following page.
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APPENDIX A
RECEPTIVE LANGUAGE PROBLEMS
ENGLISH GENERAL WRITING

The numbers of reading and listening difficulties experienced by
a small experimentai group {eight students) from an introductory
English course in general writing during the Fall trimester of 1981
were as follows:

T9§§1,,, Serious -
Problems Problems.
Technical Vocabulary . . . . . . . . . 88 41
General Vocabulary . : : . R £ 9
Explanations of Pr1nc1p1es And - -
Generalizations . . : : : : : . . 51 18
Metaphors of the Discipline ; 22 4
Specialized Language Style Factors _
~ of the Discipline. . . . . . 2 0
Compléx Sentence Structures. . . . . . 0 0
Special Symbols. . . . . . . . . . . . . 3 1

~ The 1argest number of difficulties rioted by the students was in
teéchnical vocabulary. A large number of general vqcabg]ary,;ermgfwgre
also listed; however, most of these did not present a serious problem
to the students. As might be expected, there was a greater number of

mataphorical or f1gurat1ve lanaguage elements identified as problems in

this English course than in the other disciplines under study. Never-

theless, it appears that only a small number of these caused the students
major problems.

”]‘he problems encountered in the expemmenta] group . from the general
writing class are itemized below:. - The classification of an item as
technical vocabulary; general vocabu]ary, metaphor,; etc., had to be based
on somewhat subjective judgement,; so other educators may prefer to
classify some items differently. Those problems that seemed to be serious
problems because they were classed as difficult by twenty percent or more

of the group are starred.
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TECHNICAL VOCABULARY IN GENERAL WRITING:

THE DIFFICULTIES NOTED

accusative

analogical assertions

analogy

*antecedent
*APA guide
*argot

audience

cant
*case
*colloquial wr1t1ng
comma splices.

commen derivation |
communication patterns
eéhJHth1Cﬁ
*dangling modi fier
*dative

diction = =
*direct object
diverdgent variants
effective connotations
ellipsis
etymological

excess verbiage
*forma? language
*formal writing
fragment
*future perfect tense
*grammar

homographs

_homenyms
*homophone

jambic

ibid.

*imperative form
*inflection
*informal language
*irony

*jargon

lexicon

1ingo

“Tinguistics

*melioration

*me taphor

MLA gquide
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*noise

*nominative

non sequitur

nonstandard usage

objective praiouns

*past tense
*past perfect tense
patter _
*pejorative

predicate homi nati ve
prefixes.
*present tense
proofreading

prose
*refarsed journal
*regular verbs
*rhetoric
rhetorical statement
_run-on sentence
*sic
*simile

slang

style

style sheets
subjective connotat1ons
subjective pronoun
*Sﬂbjéet1ve mode
*synfax
*tautology

tense shift

tone

transition

*transitional adverb

*transitional elements

trite 1anguage

*Turabian's A Manual for Writers

usage

verb/adverb comb1nat10n
*vernacular




GENERAL VOCABULARY USED IN GENERAL WRITING:

abstract
abstraction
amplification

affect vs. effect

antiphony
aptly
augury

bad vs: y
between vs. among
*categorical analysis
clarity
cognitive .
comparative basis
concepts
conducive
contingency
contractions
convection
countenance
covertly
crotchety
culminate
*cult
curatorial position
curr1cu1ar change

badly

dilettante
disconcerting
*dogmatic
eccentrically
.eliminate

*en brosse

_*euphemism

" extremely Suspect
fallacy
fatuousness
garrets .
generalization
ghastly obJect1v1ty

implementation

inclination

]DE?@T@"ta]
*inductive reasoning
infliction.
interminable
labyrinth

Timiting
*1ogic
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meaning of meaning
monolithic
musical score
oratory
originality
ostensibly
*paradox
permeate
platitudes
pontificating
positivistic

pretension
profundities
prowess.
reasoning
Renaissance
rote

rules and regu]at1ons
ruthless
sibling
succ1nct1y
tacky

vague words

THE DIFFICULTIES NOTED



EXPLANATIONS OF KEY PRINCIPLES; GENERAEIZATEGNS OR COMPLEX
CONCEPTS IN GENERAL WRITING: THE DIFFICULTIES NOTED

American Indian language
apostrepbe, use of

Art_of using the Eng11sh language
bkibliography; hcw to _construct one
*-ause-effect style of writing
*classification style of writing
*colon; use of

*conjugation of a verb
*dafinition style of writing
*description- ana]ogy style of writing
developing ideas in writing
_development of a paragraph.

*direct quotation versus indirect quotat1on

*division style of writing

*E1jzabethan times

final ::atement; development of

footnotes,; use of
“"for' at the beginning of a senténce as a conjunction

*Germanic languages.
*indo-European family of 1anguages -
italicized words underlined in writing
"ft is easier to learn language by the rules.'
"Justify changing a tense within a paragraph "
"Know who you are wr1t1ng for, know your readers.'

level of 1anguage usage

nature of word order in the English language
noun/pronoun agreement

oral literature B

Oxford English_ D1ct1onarz, use .of
parallels in various languages

*parentheses, how to use :

poetry before prose (h1stor1ca11y)

printing press' importance in history

realities of communication

revision step, exp]anat1on of
*Roman numerals in prefaces, outlines, appendices
semicolon, a weak period

sentence structure

seven forms of English verbs (2)

*sexist 1anguage

Shakespeare's lake county
strategies for writing
Stuart-Tudor period ,
*thesis statement, how to develop
"to be"; the forms of.

*transitional paragraph
usage levels--formal, jnformal, co11oqu1a1
utilization of technical language versus “plain” Eng11sh

*weak passive voice
*"Jords are used to convey experience.’
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METAPHORS USED IN GENERAL WRITING: THE DIFFICULTIES NOTED

“Act 1ike you are writing or talking to a blind person.”
"Be a lot leaner in your approach."”

*1Can't light your fires if you don't have fires to light."
"Dumas was robustly built with a body 1ike a bill hook."
"Eliminating wordy words is justifiable abortion."
.“Exténd yourse1f extensively."

"Feel for how to convey the idea."

heavy=handed approach

"How pale the moon though climbest the midnight sky."

"I went out of tree."

jllegitimate legitimacy
*1oaded terms

penetrate his universe

power of speech

the flotsam and jetsam of excess words in a paragraph
*the voice of the paper

“There will be no lightening bursis of metaphoric brilliance or dense

pursuit of abstract profundities.”
three tries for a dollar
"We murder to dissect.”
writing cold
"You must have an ear for the English language."

#Your words and Sentences must flow in your essays."
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LANGUAGE STYLES OF GENERAL WRITING: THE DIFFICULTIES NOTED

Formalize the verbs to standardize the 1anguaqe
"You are writing or communicating with an unseen audience.'

SPECIAL SYMBOLS USED IN GENERAL WRITING: THE DIFFICULTIES NOTED
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APPENDIX B

Student Difficulties Log Form
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APPRNDIX C  *

LANGUAGES OF THE DISU.iPLINES PROJECT
University of Pittsburgh

e often~mentioned explosion of knowledge has provided a constant

gjéé}if; information and new vocabulary that students need for success in
studying in each academic discipline. Many potentiaily competent college

freshmen encounter a great gap between their current levels of reading and
listening skills and the levels required in their introductory college
classes. :

To help bridge this gap a project team at the University of

Pittsburgh, supported by the Fund for the Improvement of Postsecondary
Educaticn, developed and tested a procedure for identifying students'

receptive communication (reading and listening) skill difficuities in
various university disciplines and for overcoming them.

Model: As the model evolved, it included these major steps:

(1) Establishing informal hypotheses about. the types of difficulties
that are likely to be encountered and effective procedures to

___ overcome them. = S

(2) Selecting experimental students and faculty, ,

{3) Gathering data on student difficulties through language study

___ sessions, ] ] i S

(4) Refining the data and procedures through faculty invoivement,

(5) Seeking solutions to the communications difficulties,

(6) Testing and refining the tenative solutions, and

(7) Sharing the results with other educators.

Project initiation. 1In addition to the co=directors, project

personnel Included a research associate, three teaching assistants, a part=-

time secretary; an associate provost as consultant, two outside evaluators,

and_a group of cooperating professors in physics, philosophy; and
psychology ( and for one trimester, English). For three trimesters

teaching assistants monitcred introductory courses as if they were
beginning students and met weekly in language study sessions with fifteen

students from each class to maintain and discuss logs of language

difficuities students encountered., They conferred reqularly with
cooperating professors and others in the departments about the student
difficulties and solicited suggestions from professors for overcoming the

problems.

___Receptive language difficulties. Types and numbers of receptive
ommunication difficulties encountered by students are listed below, where

TP = total problems and SP = serious problems.
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- ol ~English  ® of
Philosophy Physics Psychology Comp. all

TP SP TP SP TP SP TP SP
Technical Vocabulary 77 37 148 54 299 79 88 62
General Vocabulary 36 18 43 13 58 9 74 12
Explanations of Principles, o - o
Theories, Generalizations 42 38 29 7 72 12 51 18
Metaphors in the Discipline 3 3 13 3 14 2 22 3
Specialized tanguage Style - - B
Factors of the Discipiine 5 5 386 7 1 2 2
Complex Sentence Structures 5 5 2 g 19 4 ) 3
Tabular, Graphic, Symbolic : )

Materials @ @ 3 ] 4 1 1 8

Observations about students' probiems. The participants noted several

facts about students’ problems, Including: (1) Technicai vocabulary is by

far the greatest difficulty in introductory courses, (2) General

vocabulary is another problem requiring continuing study, (3) Probilems

with explanation of key principles and theories are very serious, because a
student who fails to understand a key idea can find this a block to other
understandings, (4) Difficulties with metaphor and specialized language
styles are less numerous, but should not be overlooked; especially in more
advanced courses, (5) Sentence structure problems are minimai in a
university having fairly high admission standards. 1In addition;it was

noted that students have special difficulties with words that have common

every~day meanings, but different technical meanings. Also; students often

paraphrase it from memory. If the disciplines studied here are typical of

all the disciplines, college instructors can expect that the serious

reading problems for each lanquage factor will occur in the proportions
shown in the last column of the tabie.

Providing solutions for difficulties. During one full trimester and
parts of others, the team consulted professors; references; and colleagues
while developing a collection of approximately eighty instructional

techniques and devices for use with students to overcome many of the

communications difficulties itemized. Instructional techniques included
such things as advance organizers, structured induction, reverse reasoning,

and semantic mapping; while instructional devices included hierarchy

charts, manipulative models; special transparencips, and many more. During

another trimester the language study group leaders (teaching assistants)

tried out the instructional procedures on students from the reguiar courses

enrolled in small study groups.  Then in the final trimester the team
assisted the regular professors and teaching assistants in utilizing the
materials with students in regular classes in two disciplines. In the
third field {psychology) a small comparative study was undertaken, the
results of which will be reported elsewheres

Project evaluation. Bécausé the class sections were taugﬁt each term
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by different professors, often using different syllabi, different
textbooks, and different methods, it was impossible to make rigorously
controlled comparisons of effects of the ®new® instructional techniques and

stiidents have been enthusiastic about learning experiences in the small
group sessions. Also most of the seven professors who have taught the

‘monitored classes have felt the findings about students' difficulties and
the proposed instructional techniques were useful:

Project dissemination. Ne2arly 1588 copies of a 27-page monograph

describlng the project have been distributed to faculty members in more
than 288 colleges and universities, some by mail and _others at

presentaticns made at approximately twenty professional conferences and

workshops. The project has been described in journals and newsletters.

Finally a 285-page manual,*Teaching Technigues for the Languages of the
Disciplines; has been distributed; ;"’T‘iﬂ"q TimIted numbers. ""n:'ﬂ'l't:em‘L LTzé§ all
student dlfficulties and cescribes 66 of the instructional suggestions.

Persons desiring more information or a<sistance in adapting the model to

. their situation may contact Dr. Harry W. Sartain; School of Education, 4HAL
Forbes Quadrangle, University of Pittsburgh, Pittsburgh, PA, 15260
(Telephone (412) 624=6185) or Norman A: Stahl, Division of Developmental
Studies, P.0. Box 872, Georgia State University, Atlanta, GA, 38303
(Telephone (484) 658~3361)
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