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Abstract

The purpose of this. study almed at gie «ermining whether diff'erent camuni-
cating modes to camputers could affect students' attitudes towards prosramming.
In a computer-related course, thirteen students used batch processing mode to
solve problems on the computer, while twelve other students used conversational
mode to solve the same prohlems. It was found that those students accessing
the computer in cen\(grsational mode developed more positive attitules towards .
programming (as measured v the author's attitude test) than the students using
bateh processing. Also the grades obtained in the ti e-sharing envirorment
did not seem to affect the students' final attitudes towards programming.

The majority of two-vear collere computer centers operate under batch
processing mode. ‘This could be a factor in the high student attrition rate in
Introductory programminge classes. To lower this rate, and to make the computer
rore accessible to the campus classroom, the author suggests the use of mini

systems with numerous learner consoles.
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Context of the prohlem

Muring the last few vears the technolory and the- use of computers has
underrone a contimuous series of malor changes. The depree of chanre ard the
speed with which 1t has occured has placed unprecedented pressures on Junior
Collepes to keep pace. Recent developments of time=-sharing: in the computer
industry have yet to find their way to the educational scene in most two-vear
‘institutions of hisher learning (Journal of Nata Fducation)., The majority of
Florida's 28 Junior Collepe computer centers, for example, still rely heavily
on hatch processing as the only instruetional avenue to the co;p;auter. Research
and demonstrated profects related to carputer support of instruction (project
IMPACT) indicate time-charing can become an extremely potent preceptive tool in
an educational envirorment. Professor Kemenyv of Dartmouth College sugrests
that cognitive amd affective obj' ectives may be attained more readily throuch
the use of conversational commnication with the computer than' through batch

processine mode. '

Statemert of the problem

The purpose of this study was to determine to what extent a student's
attitude towards prosramming misht be affected by the genré of communication with
the computer. Vould conversaticnal use of a computer prove to be a better conduit
to affective learning than batch processing and would grades obtained in pro-
pramming courses affect in any way the learner's attitude towards prograrmming?

Review of the literature

American education has failed to emphasize affective goals. R. 0. Smith (106€)
remarks that "...to teach anv concept, principle cr theory, is to teach not only

for its comprehension hut also for an attitude toward it." Many pedasogical
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approaches to Instruction are deemed suvcessful when they produce acceptable
co;r_niti\fe outcomes; yet these same approaches often destroy any positive feelinps a
student mirht have towards a subject area. ')\'ap:er {1068) points out that learning
1s for the future, i.e. that the ohlect of instruction is to facilitate scme form
of tehavior at a point after the instruction has been completed. "The 1ikelihood
of a student pui.ivy his Imowledge to use 1s influenced by his attitude for or
aFainst the sulfect. Thines disliked tend to be forgotten." Studies made by
Mvers (1050) have shovm that positive atiitude towards sublect matter increases
copnitive learning outecomes and results in hipher student achievement. Hence

the Instructor, in additici te his role of dispenser of knowledme, should also

+be strivingm to discover new wavs to premote affect ive learning. ‘This implies

sane form of behavior-chanre on the part of the student, teacher, or both. Oliver
(1968) has shovn that teachers will alter their behavior as the outcome of re-
celving feedback from their students. Chanpes in humanistic behavior of student
teachers were also observed as a result of feedback (Tuclman, 1973). Hypothetically,
then, one mirht Infer that such results could also apply to student behaviors in a
time-sharing envirorment. The very nature of a computer conversational cperating
system lends itself ideally to Thorndike's law of effect or Hull's principle of
reinforcement (1943). The dvnamic interchanme between student and instructional
svstem as a result of instantaneous feedback provides the learner with positive
reinforcement. Studles on computer-assisted instruction in inouiry or pame and
simulatior: mode (Stolurow, 1968) also seem to indicate a gradual change of behavior
on the part of the participant as he becomes more involved and interested in the

process of interaction with the computer.

Hvpothesis

The following hvpotheses were formulated:
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ia) Students in Introductory Prograrmming courses will develop more positive
attitudes towards computer programming when student communication with the
computer 1s carried out in conversational mode as -opposed to hatceh processing
mode. .

(b) Grades earned in such courses will not affect a student's attitude towards
programing, that is a student can earn a grade of C in the course amd
still score as high on the attitu  est towards programming (see Apperdix A)
as a student earning a grade of A.

Rationale . .

Thurstone (1946) defines an attitude as the degree of positive or nesative
affect associated with some psychological object. Ry a psychological object
Thurstone means a person, institution, machine or idea with which people can differ
with respect to positive or negative affect. Computers fit the role of psychological
cbjects extremely well when used as an instructional tool by students for problem
solving, purposes.

Traditionally computers have always elicited from the student user either
powerful approach responses (favorable attitudes) or avoidance responses (negative
attitudes) depending on whether or not the student and the computer are provided
with a sultable time perlod for mutual and gradual acquaintanceship. If this
period of courtship is properly supervised by the Znstructor, students will
generally develop strong approach r-esponses‘ to the computer. The reasons for this
are manyfold. The computer, to the beginning learner, represents a novelty, an
intripuing machine never heretofore encountered in his past experience , arnd there-
fore is likely to excite his curlosity. Secondly, the student can think of the
camputer as an ally or companion in a learning adventure; with the help of this

ally the student can solve problems. Thirdly, ard most Importantly, the computer
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provides the student with feedback in the form of listings of programs, diagnosis
of errors if any, ard results. 1In the event of program errors, beginning

learners will typically display ambivalent sentiments towards the machine, first a
sense of amazement that a machine might fird something wrong with their product
(ereation), and secondly a sense of slight fmistration at the machine's inability
to read thelr mind. This in turn accentuates the :esire of the student to demon~
strate who really controls whom. In psychologl!eal parlance, the unconscious desire
to triumph over or congrer the machine makes the leamer even more tenacious or
persistent in his desire for success. In the event cof no program e;‘r-ors, the
learner will tend to congratulate himself or his achievement, and a feeling of
pride will overcome him, making his world a little brighter. This results in &
temporary Iincrease in self-esteem and confidence, enduring until his next confron-
tation with the machine. The same psychologileal loop of feelings is then ex-
perienced anew. Eventually these iterated experlences build upon one another to
canent a solid positive relationship between the learner ard the computer to the
point where the student wishes more contact with the computer in order to experience
this cycle of plessant events. Alfecctive learning ims then truly taken place and .
the computer has endeared itself to man.

To a certain extent, the manifestation of positive feelings are induced by
the computer irrespective of the communication mode used to interact with the
system. Nevertheless, batch processing mode, by the very mature of its opera-
tional structure, may dampen student approach responses to the machine.
Programing languages, such as FORTRAN, used in batch processing enviroment
on small-sized computers may initially be confounding to the student because
of the generality of the lanpuape and the numerous syntactical rules. Diarmostic

error messages printed out by such languages genera_ll,v prove to be quite diffi-

cult for the beginning learner to understand. Aversive conditions may also be
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renerated as a result of the delay experifenced by the student waiting for his

output. Students may wait hogs for their programs only to find that their
proFrams were cancelled due to one foolish keypunch error. Contact conditions
with computer cperators or lab assistants may also result in a display of
auntrosity: proprams can be misplaced, lost, shuffled, stolen, not processed, ete.
All in all a h_ost of nepatlve factors over which the student has no eontrol can
occur which can be Instrumental in decreasing his defree of approach responses
to.the computer. In a time-sharine sevting the above menticned problems are
nonexistent. Programminge lancuages such as BASIC were developed with the bepin-
ning student in mind; the lanpuage 1s desipned for simplicity of comprehension,
clarity of error diapnosic, and ease of operation. Also, in the time-sharing
enviromment, the acaunintanceship pericd hetween student and eonsole i3z minimal.
Sbudents immediately erter into dialcgue with the computer and terminate when the
problem is solved. Helpful error messages are printed, and corrections are mude
with no loss of time. When all syntactical errors have been corrected, results
arc then printed. In the event of logical errors in the program, the learner can
ask the computer to print cut values of variahles and Intermediary results. This
abllity to interact with the system, without any loss of time, is perhaps one of
the most salient features of conversational mode. The computer ceems to be
contirnuously dedicated to the learner, and the learner in turn appreclates this
mark of eivility. Thus a rapport between man and machine is rapidly established.
As a result of the inherent structure of time-sharing » Substantive changes
in the potential of individual students can take place. Because the student can
modify his program while at the console and change parameters, he can ask "What if"
cuestions, and ohtain instantaneous recsponses to a vhole range of premeditated or

spontanecus auestions. He can mold his program as he pregresses in order to

L]
L)
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follow a changing train of inouiry. This fosters creativity and opens the way

to independent study and research in a subject. The student may then have been
sufficiently stimulated so that learning becomes an intrinsic self-penerating
drive. The scaffolding of the time-sharing stratesy reveals the four levels of
internalization in the affective learning process: recelving, respondings, valuing,
and characterizing.

Operational restatemont of the hvpothes

It was therefore hypothesized that conversational use of.z; camputer would
provide a more conducive climate to programming irstruction than bateh processing.
The level of receptiveness and acceptability of tre student to the computer would
then be used to define cperationally the student's attitude towards programming.
Such an attitude could then be measured by an attitude scale test. In addition,
In view of the antlcipated impact of a time-sharing system over a learner's frame
of mind, it was further sumised that grades would minimally, if at all, affect
t‘he learner's final attitude towards programming.

Sienificance of the study

Approximately 600 students at Pensacola Junior College anmually erroll in
the computer science course entitled "Introduction to Computers®. The student
attrition rate in such classes is close to 40%. The reason for this urusually
high drop-out rate can be in part attributed to the use of hatch processing hy
students. The relevance of this study to educational settings lies in the fact
that time-sharing would seem to be more conducive to propramming instruction than
batch processing in terms of cognitive and affective outcomes. Time~-sharing fosters
learminrg by discovery which provides for greater transfer of concepts and principles
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(Gagne, 1968). Transfer and transferability are clearly goals of the educa-
tional process (Tuckman, 1972).
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Suhiects

The subjects were freshmen students ‘at Pensacola Junior College who were
enrolled In the computer science course entitled “Computers and Problem-Solving."
All subjects in this intact group had previously taken "Introduction to Computers,”
ard all were famlliar with the batch processing mode, having written six or seven
FOFTRAN programs in the introductory course. Al: Ss were AA degree cardidates
and most expected to continue thelr studies at the local commnity university.
Half of the intact group consisted of camputer science majors. Fifteen students

were randomly selected for assigmment to the experimental group, and the remaining

fif'teen were assigned to the control group.

Independent variables

In the first hypothesls the independent variables were batch processing
mede versus conversational mode. Both are Type A operational variables (Tuckman,
1972, pp. 58-59). These two variables describe twdn different modes of access to a
computer. In a batch processing envirorment, various programs are collected into
groups or batches, and then processed serially on the computer. In a time-
sharing enviromment, the user hac direct access o the cofﬁputer through the use
of a remote terminal.

In the second hypothesis, the independent variables consisted of students
having earned a grade of B or above in "Computers and Problem-Solving" versus
those having earned a gxade of C or less.

Dependent variables
The dependent variable was-student attitudes towards programing. This is a

Type C operational definition (Tuckman, 1972, pp. 61-62). An attitude test was
designed to measure Attitudes Towards Programming (ATP Test, see Apperdix B). The
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attitude ratine scale consisted initially of 26 items each gauging the learner's
attitude towards prosramminge across the four levels of internalization described
bv Kratwohl and Bloom (1064).

1. Receiving. Sensitivity to the existence of stimuli or phencmnena
and the willineness to receive or atterd to them.
(Lewy, 1966, pp. 57-58)

2. Respordine. Behavior which roes hevond the attention to the
phenomena deseribed in 1.

3. Valuing. Ability to attribute worth to the phenomena and act
in support of this value.

4, Characterizing. Abllity to operate automatically, autonomously, and in
a consistently integrated way.

For example item 5 asks whether the student would ilke to write some proprams for

some of hils other courses. This establishes a value and a coamnitment to programming.
Fach scale has five points labeled: definitely not, probably not, undecided, B
prohably, and definitelv. As a result of testing for valldity, a revised ATP test

(20 items) was constructed in a shorter and more conceptually compact measure.

~Reliability of the ATP Test

The internal consistency of the ATP was established by a test and retest
procédure. Correlation-of scores obtained by 20 students enrolled in Mathematics
for Computers (a different course than Computers and Problem-Solving, used in this
study) on the same ATP test given on two separate occasions (time interval 2 months)
vielded a correlation coefficient r = .65, thereby making r sipnificant at level
A= 0.01.

Validity of the ATP Test

Test validity was established as follows:
1. The ATP was suhmitted to a panel of experts (3 colleagues). Six items were

eliminated as a result of the panel's collective judement.
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2. The ATP was then glven to a group of sraduating computer sclence myjors, and
to a proup with a history of avoidance responses to computers. Variance analysis
of the resulting ATP attitude scores revealed that the scores of the rraduating
camputer science maiors ail reflected definite positive feelings tovards pro-
graming while the other group's scores reflected a nepative attitude towards

programing.

Procedures

Students in Computers and Problem-Solving were andomly a;sianed o the
experimental and control groups at the begimning of the semester. Ss were not
told thev were part of a research experiment. To minimize sensitization towards
attitudinal testing, no pretests were given. In the course of the semester both
control and experimental groups were given identical instructions and assigmments,
a total of 16 programs to solve various types of scientific and bhusiness problems.
The experimental group solved their problers on a NOVA time-sharing computer using
BASIC as a conversational language to the system, while the control group used
IBM's FORTRAN language to access a System 36C IRM model 30 DOS operating. system.

In the penuitimate class meeting of the semester, students were given thelr
final examination for the course. Then on the last day of class, hoth proups were
asked to respond to the AT? questionnmaire and hoth were toid they would be advised
of their final grades immediately after completins the ATP. In this wayv the
students understood that their responses to the ATP could in no way affect éheir
final prades. | '

Data Analysis

The hypotheses presented in an earlier section of thls paper were tested

statistically by use of t tests.
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RESULTS

Hwpothesis cre: The results of t tests showed that conversational access to a

computer dic¢ have a more sipnificant effeét on student attitudes toward pro-
pFramming, then batch processing mode (dAf = 235 £ = 2.U63 p £ .05). See Table 1.
Table 1. t test analysls of effects of computer communi-

cation modes (batch/conversational) on student attitudes
toward programing.

S conm

Access modes i Mean Variances ar t P
‘ateh (N = 13)% 3.31 0.634
23 | 246" 0.05
Conversatioral ?
(N = 12)#% 3.95 0.198 f
—— J, — . e b e e

¥Originally the entire proup consisted of 30 students: hy
the eni of the semester, however, £ had withdrawn.

Hvpcthesis two: The results of t tests revealed that prades obtained by students

using conversational access to a computer did not In any measurable way affect
thelr attitude towards programming (i.e., students with low grades still had
positive feelings towards programming). (df = 10; t = 1.258; the hypothesis
that the means are equal cannot be rejected at the 0.05 level.) See Table 2.

Table 2. t test analysls of effects of grades on attitude
towards programming.

Grade distribution Mean Variance af t

B or above
(N=T) §.121 0.306

10 1.258
Below B

(N =5) 3.78 0.077
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Conclusions

It should be noted that the conclusions of this study are hased on an
experiment Involving twenty~-five participants. In this context, then, and in
terms of affective learning, convercational mode proves to be a more preferable
instructional media for propramming instruetion than batch processing. Its
catalvtic effect on student learning coupled with its heuristic potential makes
conversatlonal mode a pewerful pedapogical tool, with such clout that negative
psvchological reactions toward the computer do not seem to take place even when
low grades are obtalned. This 1n itself is of paramount sig'nif‘;cance, for in
the course of their continmuine education students who have scwed iow in freshman
progranmming courses will not automatically shy awav from subsequent computer-related
courses, nor will they have to flight mental blocks when confronted with research

work reaulring computer use.

Discussion

Introduction to Computers is a 3-credit course offered at the Pensacola
Junior College, desirned to introduce students to the world of computers and their
applications. Of the 600 students annually errolled in this course, approximately
240 students obtain a D, P, or receive no credit. These fipures, indicating a
sizable failure, can be attributed to a certain erxtent to t‘he computer system con-
fipuration of the collere. Similar problems also exist in other colleges, for
in fact hatch processing mode still remains the prevalent mode of commnicaﬁions
with a computer in most two vear educational institutions. Ironically enough,
this may be the least desirable confipuration to have for instructional purposes
in Introductory courses to computers. It is somewhat inefficient, time-consuming,
and initially confoundirg to the students (if not properly puided) when compared to
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a time-sharing system., The primary educational responsibility of a computer
science department in a two yvear college is to provide a computer system whereby
any besiming student can interact easily.-with the syséan at no loss of time.
Access to a computer should be an exercise in serendipity, and therefore efforts
should he made to select a computer system, or to include additional systems
(mini-systems perhaps) which would encourage approach responses on the part of
students. Failure to the student is not so much the fact that he receives little
or no credit in return for his pavment of fees, or that it delays his graduation,
but the impact of his confrontation with his failure, in other words how he in-
ternalizes the consequences of his fallure. Fallure may generg):‘.;e a host of
psychological problems which can severely affect his attitude toward education,
self’, and 1life goal: feelings of incompetence cr inadequacy, lowering of self
esteem, anxiety, ete. It leads to negative approach responses to the subject
matter and/or formation of mental blocks. To the college, and indirectly to society,

fallure represents resources misspent in that no learning took place.

Recommendations

High failure rates in introductory programming courses at junior colleges
coula be minimized by the introduction of time-sharing systems. There are now
literally dozens of camputer marufacturers marketing small-size time-sharing
computer systems (mini computer systems) allowing up to 16 or 32 learner communica-
tion terminals. These can be purchased at the cost of five or six month's rental
price of repular medium-size computers. Of course, medium-size computers can
also cperate in time-sharing mode, but at prohibitive costs to junior colleges
when numerous Iinquiry terminals are included in the system configuration. Mini
computer systaems on the campus scene would not sound the death koll of large or

medium-size computers. The latter remain indispensable for processing the large



BEST copt upnewe 024
volume of business amd administrative paperwork of the college and for instructional
purposes to train students majoring in data processing or computer sclence.

For introductory proqrammine eources, however, or for other courses such as
mathematics, phyvsics, engineering, bhusiness, ete., the medium-size computer
operating in batch processing mode camnot he used successfully as an adjunct educa=-
tional tool to supplement or complement instruction in the classroom. The time
reauired for mastery of the lanpuage, the accessibility, and the affective learning
process can best be providad by time-sharing or conversational systems. Until the
medium or large-size computeor can dissipate the shroud of secrecy which. surrouwds
it (operations, commnications, and complexity of use) the computing center will
never fulfill its role in cervicir~ and meeting the educational needs of students.
The camputer center falls «hort of its goals when only professional programmers
and computer science majors can readily access the computer. The computar should
be brought Into the classroom, and not vice~versa. This 2an only be achieved by
means of conversaticnal terminals. The camputer should be all-encompassing in its
preceptive reach on the campus:; sadly enough, this is rarely the case. This points
to a serious defect in the policy, philosophy, or statement of purpose of the two

vear college computer center.

Fp 1lorue

Concurrently with this study, the author of this report conducted a semester-
long in-service project aimed at familiarizing faculty members with the computer
center, the camputer and its use. Faculty members came from various departments
such as mathematics, social science, astronomy, adult high education, and husiness
administration. Numerous programs were written both on the medium-size camputer
(bateh processirg mode) and on the mini computer (conversational mode). At the

conclusion of the in-service program, 1t was unanimously apgreed that conversational
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mode was by far the superior pedagogical tool.
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APPEMDIX A

Table A-l1. Fffect of computer cammnication mode on student attitude towards
programminge.

The entrles in the table reflcet the mean obtained by each student across all
20 items of the ATTP test. Intact sroup: 25; Ratch group 13; Conversational

group 12.

Mode of Canmunication

Batch Conversational
2.75 _ 4.15
2.95 3.70
3000 . 3'55
3.10 4,45
4,50 4,20
h. 75 3.95
2.50 3.80
3.35 k,00
4,00 3.00
3.05 3.65
2.00 4,00
3.35 4.35
k.10

Table A~2. Effect of srades on student attitude towards programming in a
conversational enviromment.

The entries in the table reflect the mean obtained bv each student across
all 20 items of the ATTP test. Intact group 12; above B 7: below B 5.

Grade distribution

Below B B or above
3.70 b,50
3.55 4,45
.20 3.95
3.80 k.00
3.65 3.00

4,60
4,35
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APPENDIX B

Attitude Test Toward Prosramming. (ATTP)

Test Instructions: Please indicate vour opinion by making a mark on the scale
abhove the word you choose.

4

Pxanple: 1 2 3 4 5
Do you 1like fishing? Definitely  Probably  !indecided Prohably  Definitely
not not

In the followins scales DN, PM, U, P and D respectively mean Nefinitely not, Probably not,
Undecided, Trobably, and Definitely.

L A Il 1. " ]
1. Do you fird programmine enjovable? DN PN u P D
2. Vould you look foriard to a job which would
entall came propramminge responsibilities on t s R P —d
your part? DN PN U P D
5. Vill this course affect yvour decision in . ) L 2 1
the selection of vour major? DN PN U P D
i Fi [} i i d
4. Would you recommend this course to someone? DN PN u P D
5. VWould vou like to write some programs for t 1 $ 1 J
some of your other courses? DN PN U P D
€. Given the time, would vou presently be
interested in Joinine a club which meets L 2 1 } 3
to discuss proprammins? DN PN U P D
7. Do you wish you had more time to devote to . ! o § 4
programming? DN PN U P D
8. Can you work on a computer program as long 'S N 2 :
as an hour without being bored? DN PN U P D
9. Do you try sometimes to convince some of
your friends to tecame interested in data | 2 1 1 J
processing? DN PN U P D
\
10. Do you often make 1t a point to read data | f $ 1 1
processing articles? DN PN U P D
11. Do you agree that the word "elepant " is .

pase
-
poe
e
e

suitable for describing a specific
canputer program? DN PN U P D




12.

13.

15,

15.

16.
17.

18,

19.

20.
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No music nor poem, no painting, no other work of art gives me a
greater sense of the beauty of harmony than a well developed

conmputer program.

Have you ever experienced a sense of be auty
in computer programming as deseribed in this
statement?

Would you take this ccurse again?

Do you feel you have been sufficiently
motivated to consider lezrning an
intrinsic self generating drive?

Has this course left you with a positive
attitude towards programming?

0 you feel your curiosity has been excited?

Are you now more predisposed to proprarming
than you were before taking this course?

Do you feel programing is rore of a game
than it is hard work?

Do you enjoy programming more than you enjoy
other courser?

After you have started on a program are you
more interested in finishing it than doing
almost anything else?

02, 25
i 1. 1 1 - |
DN PN U P D
¢ i t i 1
DN PN U P D
X s ] { 1
DN PN U P D
S SN SR
DN PN U P D
DN BN UTTTTR D
s o - 1 e - 4. ..-....;‘-‘. .- ‘
DN PN U P D
L ! ! 4
DN PN U P D
S | . ... }
DN PN U P D
. - S TR |
DN PN U P D
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