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7 * 'Teaching Psychology Students Computer App]lcatlons . .
Gilbert W. Atnip e

Abstract
Deve]opments in computer hardware have made computers mdre accessible,

whi]e'deve]opments in softwdre have made it possible and even‘desirable for

peop]e w1th little or no know]edge of programmlng to use computers fruit-
-~ fully in their work. This paper desribes an’ undergraduate level course '

des1gned and conducted by the author to teach the applications of computers

_that are most re]evant in the soc1a1 sciences, especially psychology.

After an 1ntroduct10n to the bas1c concepts and terminology of computing,

separate units were devoted to word proce551ng, data analysis, data

acqu1s1t10n art1f1c1a1 1nte1119ence, and s1mu1at10n and mode]lng Eath unit ~

began with a c?assroom dlscus51on and demonstration of a relevant program. o
‘Students‘then cumpieted an.out-of-class assignment using the program. ‘ﬁacn
student also conducted an fndependent‘researcn project. that incorporated
the stii]s taught in the course. Both students and %nstructor evaluated

the course very favorab]y, and it is recommended that other institutions

N cons1der estab]lshing s1m11ar courses, _ &




During the Spring Semester just past, I taught a course on the use of computers

in the social sciences. The purpose\of this paper is to describe the course and

to ‘discuss my own ard my students' evaluation ot it. T hope those who are thinking
of téaching a similachourse. or incorporating the materiai into an existing course.’
will benefit Trom my experience.

Background ' \

' First, let me explain that I am a psychologist, not a computer expert. My ‘
re]ationship with computers has, at best, a checkered past. I we]] remember the =
undergraduate programming course [ took in 1968. We punched our‘programs on cards,
the computer was accessible to mere students only at night, programs crashed as '
soon as they encountered any sort of error, and the diagnostic messages were cryptic,
to put it mildly. Getting a program debugged and running was a tru]y %ormidab]e
tash. The experience convinced me that computers should be approached on1y through
lthe intercession of professionals and then oniy with caution.,

My next encounter came 1n graduate school, when calcu]ating ANOVA s by hand

finally became a burden from which 1 sought succor by turning to canned statistical . .

packages. The ‘task stil] required punching cards. subm1tting them to one of the
machine's aco]ytes. and waiting, often for a long time, as 0hio State had only one
computer center. Nevertheless, I had to admit, grudgingly. that the computer had
hltS use, thiough it was hardly easy to use.

After I began my academic career, 1 continued to use statistica] packages ‘to
| analyze data. The task was ‘now easier. because, as a facu]ty member, I could call
on students and staff personnel to code and enter data. and eyen td run the ana]yses
that I.wanted I found this arrangement quite staisfactory. The computer remained
'remote. and certainly my computer knowledge and ski]ls had increased Tittle. But
others now did most of the scut work and I concéntrated on gathering the data and

interpreting the results.

.
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The turning point inamy reldtionship with computers came during the 1981-82
“academic year. when 1 had a sabbatical 1eave By coincidence, the "computer

~ revolution” was jdst gettlng under way, and the popular media were filled with

: 'FStOPIES extolling the new technology. 1 decided to spend part of my sabbat1ca1

finding out what all the fuss was about I learned to program in BASLE and
d1scovereu that programmlng had changed enormous]y for the better ,;since 1968.

I learned word-processing, an invention at 1east as marvelous as the canned
statistica] program I explored the interact1ve computing capabi]ities of the
much- hera]ded "user-fr*end]y" programs. I studied the posslbilitles and prob]ems )

entailed by computer control in the 1aboratory, a]though 1acking the funds, 1
‘ could not put anything 1nto practlce F1na11y. I got reacquainted with the
field of artif1r1a1 inte]llgence WIth which I hgd had a brush in graduate schoo]
it would be wrong to say that as a resutt of all this activity, I was struck
down one day on the road to the computer center, blinded by the‘ligﬁt of the chip.
But I did‘come to realize that computers had become much more accessible, that
" they. could do many more th1ngs that were relevant to me, and that I could .get .
them to do these much more easily than in the past, and with less: 1ntervent10n
from th° acolytes. In fact, computer usage (as opposed to computer science)_was
becoming a priesthood of all believers, with thekintercession of the fully ordained
. being necessary only in times of crisis. ] h .
| During‘the 1982-83 year one of my colleaques with whom I had heen discussing
my growing knowledge of, and enthusiasm for, computers, suggested that I ought to ,
teach a course on the use of computers in psycho]ogy. Like any conveirt, 1 was
_eager to spread the good news. I applied for, and received. a grant from.the
Indiana‘University Office of Learning Resources, to pay half my salarg while 1
developed the course, during the summer of 1983, and I taught the course for the

first time this past Spring Semester

°




L]

»

Teaching. Computer Use
] 3,

Course Structure .

L4

I spent the first two weeks of the 14-week course -on an introduction to
‘computers and computing. The major purpose was to‘gtve students the basic .
concepts and vocabulary they wouid need to read program documentation and ’
interdct with the initiated. The format was 1ecture and discussion{ and assigned

*reading. He were fortunate to have the manuscript,o? Cozby's eXcei]ent book,,

Usinq_Computers'in the Social Sciences (1984, 'Mayfield), which the author

'graciously a]]owed us to duplicate and use in the .course because it was not to be

pub]ished until tﬁe middle of the semester. The 1ast sesslon of this part of the"

course was devoted to dlscu551ng and practicing the procedures of Togging on and
Voff the computer. 1 programmed a number-guessing game to give students practice
in these procedures, as well as in using the keyboard and interacting with the

'machine.

-

The bulk of the course was organized into units, gach of which dealt with a

~ specific computer application. In putting the course. together, I decided to orient

it to computer use rather than to programming. There are now enough user- friend]y
programs avai]ab]e ‘that a person with no know]edge of progranming can use computers
-directly 1n a number of fru]tful ways Besides, students who want to 1earn to
program can take courses from computer scientists. At the time I was developing
this course, there waskno formal instruction available for those who wanted to
1earn to use phograms rather than\to write them. It was this uoid which I aimed

to fi1l. | | |

A11 the application units of the course ‘had essenL1a11y the same organization.

Each began with a c]ass meeting or two in which I discussed the application, and
demonstrated the relevant program. Then the students received -an assignment to use
the program and-were given time to complete it and turn it in. We did not have
formal meetings during these periods; 1nstead 1 worked with individua] students,

either in my office or in the computer center, as needed.

-
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The first unit covered word processing. The program we used was MUSé4
¥ (Marc Software), implemented on a PRiME 550 computer., I gave the students several
controversial statements (eig., Behavioral differences between the seres are mainly \
) bio]ogica} in origin) and had them write a 500-word essay oh one of their choice,
“using the word processor. I edited their original essays for both content and
style and.returned_them for revisions, which also had te be turned in. fhis
procedure gave the students direct experience with the greatest benefit of word
processing.‘the ease of making changes. A1l subsequent written assignments had to _
be done with the word processor. so they got the-opportunfty for further practice.
The next unit dealt with data anaylsis. We used the statistical package,'_
MINITAB (U, of Penhsyluania), on the pleé,sso; I chose this package over the
better-known SPSS and BMD packages for several reasons. It was available on the

local computer. whereas the others were available only on remote computers of the

'I U. Network. It is wholly interactive, whereas the others are partly batch. Fxnally.

‘its cdmmand structure is not as elaborate as those'of the other packages. AlIl in
all, it seemed'to be the easiest pac kage for the students .to learn Although it is
not as powerful as SPSS or BMD, many of the concepts >re the sadme, and there should
be good positive transfer for those who later want or need to learn one of the other
packages. - . . ' ' s
This unit required the most in-class discussion and demonstration and out-of-class

individual assistance. The reason was the wide diversity in statistical knowledge
among the students. The assignment for'this unit involved a set of hypothetical
SAT scores and GPA's for male and female students in three d1fferent majors (English,

~ Business, and Science). I chose these variables because they para]]eled those 1n
an example used by Cozby (1984) in his. discu551on of MINITAB. I‘gave the students
the raw data in a handout They had to enter the data, create d worksheet, find
descriptive statistics, create various tables and plots, perform correlations, and

calculate t tests. one-way and two-way ANGVA's.




- They wrote papers describing what they did, why, and their results.

Teaching gOmputer Use

The third unit covered data acquisition, the on~line use of tohputers in the

laboratory. The discussion centered on the advantages and disadvantages of this

. application, and on some of the technical‘problen§ of interfacing computers with : i

other Tab instruments. For their assignment, the students had to gather hoth one
and two-choice reaction time data, first using e]ectromechanical equipment, then

u51ng a TRS-80 computer under the control of a program developed by Life Science

Assoc1ates, This allowed the students to compare direct]y two ways of doing the

same experiment, and to see that the basic result was ﬁre same for both of them

(i.e., two-choice RT's are longer).

The fourth unit concerned artificial inte]]tgence. The c]assroomwdiscussion
covered the major concepts and aspects of the field, in an 1ntroductory‘hanner. of ‘
course. We also discussed some of the controversies in the area, especially those
deriving from the work d% heizenbaum (1976). Appropriately enough. the assignment
emp]oyed a version of heizenbaum's EL;ZA program, written in BASIC for the IBM PC
microcomputer. - I asked the students to imagine they wexe in a modified version of
the Turing Test, not knowing whether they were communicating with a8 human or a -
computer program. They,were to dev1se approprlate tests of the status of their
"partner," carry them out, and draw and justify a conclusion: human or program? .

. 0 . )
In a final set of class discussions, we covered such_topics as computer-assisted.

instruction, modeling, and simulations. There was no assignment.to‘accompany these

.

discussions, as appropriate software was not 1mmed1ate1y available locally '\

In addition to the assignments above. each student had to use the computer to -
conduct an independent research project. They cou]d choose an experiment from among
those for which we had eoftnaﬁg:_gpmthey could devise a survey instrument. The
great majority, of oourse, e]ected the latter. Once I approved their projects,

they had to obtain approva] from the campus InstitutlonaI Review Board. iheni

they had to recruit subJects, gather data, -enter them in the computer, analyze them,

. -
.
¢ .
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and write a standard research report. In other words, they got a fairly realistic

&

exposure to the research process and the role of computers in it, ] -

o

gvaluation
At the end of. the course, I asked the students to write anonymous course
evaluations, uSing the word processor, in response to a.set of open-ended-questions.

(e.q., Evaluate the course format, evaluate the unit on word processing). The

students were quite positive toward the course. They liked'its organization and

its emphasis on application rather‘than lecture. They found the assignments

reasonable and appropriate, although each had his or her'favorite and least favorite
unit. The units that’drew the most praisehwere word processing and the individual
project. Those which received the most criticism were data anal}sis and"dcita'~ )
acquisition. Even in thosehcases, most of the comments were along the lines of

"I didn't care for it myself, but I can'see it might be useful.” The great majority .
reported they enjoyed the course. found the information yery useful aavaluaghle, and |

‘worthwhile, and would reconmend the course to other students. . .

—

Besides the several individual criticisms of somé of the units, there were
other isolated negative comments. The only aspect of the course that drew criticism
from | more than one student was the reading material. Several commented that there
.should'have~been more readings, that wen% into greater detail.” That is, they had
no complaint with what they had, but felt there was not enough of it. It is duite

| possible that these comments came from students who had prior experience with
computers,and so found the Cozby (1%84) book, which is written on the introdnctory
level for the;uninitiated. too superficial. In the future, I may put additional
reatlings on reserve in the library for these more ¢ 'ophisticated\students.

My own evaluation of the course is also quite positive, although I have sﬁme

b

reservations. The format of the class alloweg me  to work more closely with

individual students than 1 do in my cther courses which are primarily lecture-

oriented. As a result. I could see first hand that the students were learning.
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Furthermore, as their éowments during the course as well as on the formai evaluation

.revealed, they perceived that what they were learning was valuable and worthwhile.

This kind of 1nmediate;apositive ?einfoécement.is rare and potent stuff for a

L4

-

teacher. {;0
Another positive aspect of the course was that I learned a lot. I had expected

that to happen while I was developing the course. But it also continued while I

was teachiﬁg the course. First, my students made many mistakes that I h@d;q;ver'

-4

made, espec%a]]y in thé’use of the word processing and statistical packagés. As

a resﬁlt. we discovered some characteris;ics and features of thesé éackaées of which
I was previously unawaré One of the salient aﬁpects of using computef% is that-
you cannot ignore your m1stakes, and therefore you must/1earn from them, Second,
several students had prior exper;ence with computers and so knew things I did not
know. They shared their knowledge with me and with the1r classmates. It was the
c]osest I have ‘come’ in my teachlng career to the ideal of a class as a partnership

-

1n 1earn1ng

One of the major problems I encoyntered, which I had anticipated, was the

"diversity of backgrounds of the students. They ranged from comp]ete]y naive to~.

fairly knowledgeable about comﬁuters However, even the know]edgeab]e ones had
not had much experience with the types of applications we studied. In addition,
because I did so much one-to-one teachingy I cgu]d adjust to the level of the Qﬁé
student. 'A more d%fficu]t.ﬁrob]em arose with regard to statistical background.
The students who had not had a statistics course encountered real. difficulties

i

in the. unit on statistical packages. Although I spent some time in class reviéwing

basic statistical concepts, I found I hat to spend much more time out of class

teaching these on an indjvidual basis. The ideal so]utlon. of course, would be

to make a statistics class prerequisite tothis one {one student suggested this

‘on_the evaluation). Unfortunately, this is probably ﬁbt,workabie,on a commuter

“campus where few students follow a linear path in the pursuit of a2 degree. Instead,

T
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I will probably allow ‘more t1me for coverage of basic concepts the next time I

teach the class. : L ) ' ..L

" Another problem I encountered was “in grading,” ‘and it was somewhat unexpected
"It seemed approprfate to base students' grades 4n’ how effectlvely they used the
computer. The problem aroselln tryryg,xo separate that from the. content of the1r )
work It was espec1ally acute in the word-processxng un1t and the ind1v1dual proJect
wheq a student uses the word-processing program-very,sk1llfully to produce a paper

which is rambllng and illogical, assigning a grade becomes ‘quite d1ff1cult for

someone who 1s accustomed to giving the greatest weight to content “This experience .

brought home to me’ the truth of Weizenbdum's (1976) observatlon that conmandlng the
power- of a computer is qulte separate from acc0mpl1sh1ng anythlng worthwhile with
it. I think I was able sometimes with great effort to assign grades on techniqhe

rather than content. In any event,.I received no complalnts about my grading,

¢ -

wh  w#as no doubt due to most of the grades being high. ) i 8

The problem of separatlng techniooe and content in grading raised. a deeper

“issue for me. Should a course such as this one stand on 1;s own, or should

instruction on the use of computers be incorporated lnto,the'contenthoriented

classes in the curriculum?  For e;ample,'instrﬁctlon in word processing yould .be

valuable in ‘any course which requires a paper. Certatnly statistical packages

would flt 1nto a statistics or a research methods course, In fact, I have used

a statxstxcal package in teaching the research methods course for several years.

why not S1mply 1ncorporate the other units into the methods class as well? After

all, the use of computers is ungen1ably ah 1mportant part,of research in psychology.
| There are _two major reasons that weigh against this solution fornme. The ‘

first is that students already have all they can handle in the research methods class.

Learning the principles of reseaich de51gn and data analysis, conducting experlments.

and leéarning to write research reports constltute qu1te enough cognitive load

for one semester. To add the materlal I covered in the computer course would .

¢ S 2
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"require deleting existing material from tpe methods course, something I do not

wish to do.‘ A simi]ar argument can be made against spending time to teach computer

use'iﬁbpther content classes. If_gomething new comes in, something old must. go out
The second- argument I have 1p§;aVbregf keeging copputer use as a separate course

is ‘that I want to offer 1t to students outside 6f psychology, who may not have the

' time ot the 1pc11nat1on to take advanced psycho]ogy classes. In fact, the course

title ) used was "Computers in the Social Sciences," and I had sociology as well

-as psychology majors in the c]ass: In the future. I hope to have political science

apd gven history studehts'as we]l-

In the long run, I am not sure what the future of courses like this is. If
studbnts begin arr1v1ng at our dles with a high level of computer soph1stication,
this course may no longer be needed. For the moment, I be11eve it fills:a void in
the curriculum, and offers students some‘know]edge and skills they will find
valuab]e in whatever careers“they pursue. 1 urde departments which do. not of fer
such a course to cons1der doing so, and I hope this paper has been useful in

. suggesting how to get started. * , ;‘

'
[l
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