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ABSTRACT

Ninety-six 9th, 10th, and 11th grade students,
randomly selected to include equal numbers from each grade level,
from both sexes, and from each ability quartile wvere randomly
assigned to either experimental or control procedures. The
experimental group used the computer to select courses, while the
control group was assisted by the counselor. Three criterion
measures, used to assess the relative efftectiveness of the
computer-based system, are described: {1) a test of student’'s
understanding of information relevant to course selection; (2)
students' self-veported reaction to either the computer or the
counselor: and (3) a rating of the completed student programs by 5
counselors. No significant differences are reported. The author
acknowledges the impossibility of concluding, fronm this study, that
counselors are more effective than computers in assisting students in
the exploration and selection of courses. {Author /TL)
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Abstract
The findings of an sxperimental study were considered which compared the
= J £

effectiveness of a computer-based counseling system with a counselor-based
system.

Puring the school year 1970-71, the ninth, tenth, and eleventh grade
classes at Willowbrook High School, Villa Park, Illinois used the computer to
explore and select courses for the following year. Ninety-six students wvere
randomly selected to include equal numbers from each grade level, from both
and from cach ability quartile and were randomly assigned 50 as to include
equal n's to experimental and control procedures. The experimental group used
the computer to select courses and the control group was assisted by the coun-

selor in the sclection of courses.

effectivenezss of

T

Three criterion measures were used to assess the relativ
the computer-hased system: test of students' understending of information
relevant Lo course selection; students' self-reported veaction to his experience
with the computer or councelor; and a reting of the completed student programs
by five counselors.

A six-way repeated measures analysis of variance and a four-way completely
crossed multivariate analysis of variance was used to interpret the data. or

major concern was the comparison between computer-assisted and counseloi-

assisted course planning, but the effects of subjects’ sex, grade level, and

lEaper presented at the American Personnel and Guidance Association, Atlantic

O city, April 6, 1971
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No significant differen

roaeg A1l measures.

mehednlad ctudents and the counselor-scheduled

There 'ere nm treatment differences related to abllity, sex, and grade based

stotistical techniques applied to all of the measures. It 1s impossirle

to conelude from this study that counselors are more effectlive than computers

in segsisting students in the exploration and selection of cnurses. A more

cetailed description of the measures used, data analysis and conclus.ons are

presented in this paper.
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Computerized Course Fxpleration and Selection--
A Comparison of the Effectivenass of a Computer-tased

lor-hased Systen
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Gary E. Price

Michigan State University

A student in high school is asked to maxe many important decisions

er
@
r

regarding the courses he seliects. These decisions have a siguificant off

m
ﬂ

on later educational and occupational opportunities. In spite of their impor-

tance, many of these decisions are made on the basis of inadequate or poorly

disseminated information.
Clarke, Gelatt and Levine (1965) pointed out it, "The decision maker

needs adequate information, and he needs an effective strategy for analy zing
organizing and synthesizing that information in order to arrive at a choice
[p. 41]." Insofar as pceslble, the high school administration, instructicnal
staff and, in particular, the counselor have a responsibility to disseminate
accurate, useable and relevant informaticr with which students can maxge deci-
sions. Clarke, Gelatt and Levine (1965) summarized the demands placed on the
counselnr when they stated:

Greater efforts should be made to determine what specific

1picrm9t1cﬂ is relevant to the educational-vocational deci-

sion faced by high school students, to gather and organize

that information, and %c help students learn to use it

effectively [p. b1].

Some of the problems in the current course exploration and selection

procedures consist of the shortage of time Chat counselors have available on

the secondary level to assist students in the decision-making process when

students need accurate and appropriiue information for course exploration and

selection. Also, it is sometimes difficult to help students select courses chat

meet their own needs and interests because of the large number of courses that
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are svailable £t~ the student. Dscause of time limitabions it 15 extremely dif-
Ficult ir ihe current situation for counselors Lo keep np-ho-date G eUing

ic available to students they counsel.

the currsr.i curricualum

apidly changing
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The movemeny
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curriculumn to isep pace —ith the %I

increasingly difficnlt. 1o effectively assist

students plan thelr educational
programs, counselors need relevant information about stndents and aboul curri-
cular offerings. As courses aud programs prolilerate to meet individual needs,

the information demands become greater. It 1

Wl

quite possible that a couputer-
hased cystem could provide more accurate infermation and help students selectl

courses nmore effectively than counselors. If only as effective as covnselors,

the computer might e preferred in order to Free counselnrs for other duties.

Tt was the purpose of this study to explore and evaluate the effects of
using a computer-hased system to assist students in the exploration and selec-
tion of courses on the secondary level. The following areas were consldered.

in the

Is the computer as effective as counselors in assisftiug
decision-making process? Are the decisions made by the student regarding

course selection in a computer-based system better than those decisions made

by the student in a counselor-based system? Does the effectiveness of a
computer-based system or & counselor-based system vary aceovrdiug to thoe atndeut's
grade level, the studcat's ability or the student's sex?

It wag the purpose of this study to evaluate the use of a computer-based
system to assist students in the explcration and selection of courses in contrast
to a counselor-based system. A unique opnortunity to evaluate the relative
effectiveness of such a computer system was available when Willowbrouk High
School initiated such a system for three grade levels during the 1970-=-T7T1

)
[]{D:chaal vear.
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There ave several compubter-btased systrag in guidance and information

diszeminatinm. Somez ol

ni guidance are summarized in Bailey (1970); Havens (1970) 5 cuper (1970);

Computer-based Vocational Guidance Systems (1949);and Educational Technology

(1969) -

O0f the several cemputer-based systems that are functioning in some
aspect of guidance, some are information storage and retrieval systems (Impel-
litteri, 1967, 1968). Systems capable - f interacting with individual users
ave been develnped for career exploration (Harris, 1968; Impellitteri, 1.9690;

Loughary, et al., 1966; Super, 1968; and Tiedeman, 1978), but there has been

very little experimental research ol or development of interactive computer-
based systems to assist studente in course selection. Many writers have indicated

that computers could be effectively used in counseling. Co oley (1%64) indicated
that many of the time-consuming details that take large amounts of the counse-
lor's time can rnow be automated. ©One of the time consuming tasks is collecting

a s

and distributing accurate and routine information to ensble students to select
crurses. Roberts (1968) stated that the use of technology in guldance would
reduce the workload of counselors in the areas ol gathering information, data
gnalysis and reporting. A;so; the processing of data would improve because
of clearer and more accurate communication between the counselor and couns elee
thru the use of technology. Impellitteri (1967) found a computer-based systen
to have greater flexibility and storage capacity than counselors and permitted
more accurate up-to-date information to be available for the user.

There has been some concern expressed related to the "dehumanizing"
process of using man and machine interaction in place of human with human inter-
actiﬁg,i There is no evidence to suggest that individuals dislike man~-machine

interaction or that machines cannot do as effective a job as humans.
O
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Trapellittery (19F8) summarized the reactinsn nf

a cowrputerized wvoecational exploration progran

group did not indicate that tne ‘nteracllon was
cated they liked ithe privacy associated with thelr
There have been several advantages related to the application of the

learning principle to a computer-based model wn education. Stewart (1967)

fourd that students benefit in the following areas when using individualized
instructional machlines:

(1) Student reinforcement, (2) Student involvement, (3) Item

difficulty centrol, (U4) Speed and pattern of responsc, (5) Peer

pressure reduced, (6) Incomplete tasl apprehension reduced,

(7) Culturally fair items--three dimensional items, (8) single

item exposure, and (9) Consistency of administration [pp. 221-23].
The advantages re’=ted to reinforcement, student involvement, individualized
speed and pattern of responding, reduction of peer pressure, single-small
cegments of information and a systematic presentation are present in the com-
puter-based program for course exploration and selection Harris (1970)
further supported the advantages of computer-based programs when she stated
that thru the use of computers and good script writing, technology had =a
positive effect as a part of the counsgeling program.

If you define counseling as bringi.g a group of related facts

to bear upon a given situation and thus facilitating a step-

by-step decision-making process, computers can perform this

function with maximum speed and efficiency. With good script-

wiriting and adequate inter-change between student and computer,

computers can add a dimension of student involvement and

excitiment to self-appraisal, decision-mazing, vocat.on explo-

ratioct, and educational exploration seldom obtained in tradi-

tionnl ~ounseling conferences [p. 1631.

one of the few studies directly relevant to this research was one by

Friesen (1965) in which he compared the similarity of outcomes between the
computer-based counseling systems, model counselor, and a second counselor.

The criteria included puwil appraisal statements and course gelections. '"The

rachine agreed with both human counselors on approximately 75 percent of the
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appralsal sctatements and about €40 percent of the course selections.” Friesen

made three rocowmendations rogarding fubure studies irn eonputer-based

ticnal exploraticrm: (1) Termit students to cxplore and ssolaoct courses thatl are

related to their inicrests and personality: (2) Chec: to Aeteormine 10 students
have completed the prerequisites bafore permitting them to enroll in sequential
courses; and (3) Do not permit students to sign up for courses thal are not

related to iLhe ztudent's achievemen®t and aptitude level 4311 of the abave

recommendationg were included in thile study

Methodologr

Introduction

Puring the school year 1970-71, the ninth, tenth, and eleventh grade
classes of Willowbrooi Higk School, Villa Par<, Tllinois used the eoniputer
to explore and select courses for the following year. Ninety-six students
were randomly chosen in a nanner to include equal numbers from each grade

level, from both sexes, aud from each tested aptitude quartile and were ran-

experimental

o
)

domly ass.gned so as to include an equal number of subject
and to control procedures. The experamental group used the computer-assisted
course selection while the control group used the counselor-based system to
select courses in the traditional manner.

hree criterion measures were used Lo assess the relative effectiveness

-

of the ccmputer-based system: test of students’ understanding of information
relevant to course selection; students' self-reported reaction to his experi-
ence with the compubter or counselor; and an evaluation of the completed student
programs by five counselors who did not know which programs were produced by
student-computer interaction and which by studengacsuﬂselar interaction.

A six-way analysis of variance with repeated measures was used to inter-
pret, the data. FEach measure had a linear transformation performed on it so

7
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the coores woulid bhe comparaple AcUIaEs measras The new seere irom Lhe Lineadr

Tual score o oa Zlvell measure

tranustoieabion was vooaviding each origg
by the square-root of the wmean sguare errnr jor that measure Alse, a {our-
way completely crossed multivariate analy~is of variance was uzed to analyze

the data. This permitted the i=vestigator to interpret the data from at
least owo different astabtistiecal analyscz. OF majrr concern was the comparison

between counputer-assisted and counselor-assisted course planning, but the
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effects of subjects' sex, grade level, and ability were alco tested as

all interactions among variables.

FPopulation

Willowbrook High School is a suburban, comprehensive high school located
15 miles west of Chicago, with approximately 3400 students. After high school,
L5% of its studenis attend four-yecar cclleces; 2%, attend the lccal community
college; 299 go directly into jobs without further training; and approximately

1% attend technical snd speclalized schools.

Semple

The 1970-T71 freshman, scphomore, and junior classes were divided into
ability quartiles based on their composite grade equivalent score on the SDS
Educational levelopment Series battery. The battery composite was based on

eight subscales (non-verbal, verbal, reading, English, math, science, the U.S.A.

and solving everyday problems) in four tested areas (Avilities, Language Studies,

Technical Studies and Social Studies). From each quartile in each of the three

grade levels, two boys and two girls were randomly chosen for each of the two

course-selection procedures. The result was a 2 x 2 X b x 2 design with two

observations randomly assigned to each cell. Thus, there were two treatment

groups, three grade levels, four quartiles and two sexes. All of the studernts
]ERjkj the sample were "computer-wise" due to their experience with vocational
oo g

(@]
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cyploration scripts. Fach counselor has an 1 in his

Q

Ffice. It is used on = regular basis during counselins sessions ©0 recall a

student's record or explore vocabional inrformation withh [he siudent .

7]

-t
g
T

Three measures verec haken to avaluste the relative eifectiveness of
two course exploration and selection procedures.
1. Information Test
Immediately after the scheduling interview with the counselor or
computer, each student was given a test to assess his knowledge of

information relevant to making course sclections. The test contained

items to assess the student's knowledge of cuvricular offering

wl
0

2
prerequisites, college reguirements, etc. This test had a Kuder
Richardson #20 reliability of .7h63 and a standard ervor of measurement

equal to 1.7982 based on the first trial administration to thirty

£l

students. Revisions were made, based on the first administration, to
have a mors reliable instrument for use in the study. he revised
information test had a Kuder Richardson #f20 reliability of .7609 and a
standard error of measurement egqual to 1.9607 when administered to
the ninety-six students talking the test in this study.

5. Stndent Reaction Questionnaire
Immediately after the scheduling interview with the counselor or
computer, each student was asked to report his reaction to the inter-
view. The questionnaire asked students to indicate theilr degree of
satisfaction with the courses selected, with the information provided,
and with the way in which information was presented.. This guestion=
naire had a Hoyt reliability of .8395 and a standard error of measure-

ment equal to 4.3638 based on the first trial administration to thirty

students. Revisions were mace to have a more reliable instrument for

9
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use in the study. The revised questionnaire had a Hoyt reliability of
.8504 and a standard errcr of measurement egqual to 3.7363 hased on

the ninety-gix students taking the test in this study.

Counselor's Ratings of Course Selections

Twelve counselors from Willowbrook High School independently rated

the appropriateness of the course selections for each of the ninely-
six students without knowing the identify of the students and without
knowing whether the selections were counselor-student or computer-
student produced. The raters had aptitude, achievement, interest, and
career plan data on each student. For each of these four gtudent
characteristies, the raters indicated thé appropriateness of the course
selections orn a five-point scale. Each student's course selection

was rated by five different counselors. Each rater had an equal num=-
ber from each grade level and an equal number of computer-scheduled
and counselor-scheduled students to rate. A Hoyt reliability was cal-
culated for all of the ratings on 2ll of the students. A reliability
of .6615 and a standard error of measurement of 2.4033 was foﬁnd for
the sum of the counselor ratings. The sum of the;ratings for each

student was used as a dependent variable in the study.

Treatments

As previously indicated, each subject was randomly assigned to one of the

folloving two treatments in a manner to insure equal call frequency:

1.

Computer-Assisted Course Selection

During the first week of February 1971 the students were given a
registration guide for them to read before the scheduling interview.
The students were then sent a note which indicated that it was time
for them to register for their courses fér the 1971-72 scheol year.

10
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The students then made an appointment to be scheduled with the
assistance of the computer.
A computer program developed by the initiator of this study and the

taff of Willowbrook High School allowed students to interact with

[

the computer to select courses for the following year. The program
helped the students congider the curricular alternative: in light of
their interests, abilities, and previous course work. Procedures were
developed wnich alloved each student to interact with the program
through a visual display terminal. Selection of courses for these
students were maode without the consultation of a counselor although
counselors were available subsequently if the need occurred, After
the student selected his courses the secretary checked the student's
name against a list to determine if he was in the study. If he was
in the study, he was then given the Information Test and the Reaction
Questionnaire related to his scheduling interview. No mention was
made to the student that this was a part of an experimental study.

Tt was indicated to the student that this was a part of the ongoing

- evaluation at Willowbrook.

Counselor-Assisted Course Selection

Students in this group selected courses in consultation with a coun-
selor in the manner traditionally used at Willowbrook and in many
other high schools. The students did not receive computer assistance.
During the first week of February 1971 the students were given a
registration guide for them to read before the scheduling interview.
The students were then sent a note which indicated that it was time
for them to register for their courses for the 1971-72 school year.
The students then mede an appointment to see theilr counselor to select

their courses. The counselors who assisted in scheduling students

11
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did not know which students were in the study and which were not.

The student, in an individual interview, talked over his éareer plans,
hig academic progress, and his performance on tests he had taken that
were assumcd o be r~lated to his interests and future plans. This
Aiscussion served as the basis for course selection. After the student
selected the courses, the course numbhers were entered for each student
on a computer terminel by the counselor and the student was requested
to go to ine secretary and pick up a copy of his course selections

for the following schiool year. At this time the secretary checked

the student's name against a list to determine if he was in +*he study.
If he was in the study, he was then given the Information Test and

the Reaction Questionnaire related to his scheduling interview. No
mention was made to the student that this was a part of an experimental
study. It was indicated to the student that this was a part of the

ongoing evaluation at Willowbrook.

Results
Tt was of major concern as to whether there would be a difference based
on all of the measures between those students schedﬁled with the assistance
of a computer and thosz students scheduled with the assistance of a counselor.
There were no dirferences between either of the scheduling methods based on
the aprropriate statistical mothods. The means for each of the treatment groups

on each of the measures is indicated in Table T.

12
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TABLE T
Treatment Means [or Each Measure

Using Transformed Scores¥

Variable Counselors' Tnformation =~ Students’ Overall
Rating Test Reaction
Control
(Counselor . L.8 g.2 5. 5¥%
“cheduled)
Experimental
(Computer L,2 4.9 8.1 5.7%%
Scheduled)

%*See page 8 for explanation of the linear transformation
¥%Differences among means not gignificant, P3.05.

The measures had the reliability to detect differences between grades,
quartiles and males and females, but no differences were found between the
different scheduling methods.

mhe students were asked to indicate their reaction to each method of
scheduling. There were not any differences. The students liked the interacting
with the computer as well as they liked interacting with the counselor.

Those students in the upper and lower ability quartiles liked one method
az well as the other scheduling method.

One might have suspected differences between the reactions of the boys
and the girls to the two course selection methods but there were none.

The counselors rated those courses ele;ted with the aid of a computer
as high as those courses elected with the assistance of a counselor in an indi-
vidual session. Also, the students had equal means on the information test
given to them after their scheduling interview with either the computer or the

counselor.

13
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There have bpeen several fears expressed indicating that techmology could

not be ss effective as counselors. Seme concerns are: related to the "dehuman-

izins" precess of using man snd machine interaction; upper gquartile students

B3

I

would pget bLored; lower quartile students would not understand; and programing
could not he individualized. None »f these fears seem to be valid vased on
thiz study. A variety of independent mensurecs were used in attempting to
determine i the results From the two methods of helping students explore and
select courses on the sccondary level were dirferent.

Because of the efficiency of the computer and the ability to save the
counselor time nceded to disseminate informetion about courses, there 1s no

1

basis for Willowbrook to discontinue using the compuler Lo assist student

[

in
the exploration and selectinn of courses for the following school year.

The implications of this study must be interpreted in terms of the popu.-
latio. sampled and the materials employed to measure the differences between
treatments. Also, one should consider the measures in terms of theilr appro-
priateness to distinguish between those important characteristics ra2lat 4 to
the desired outcomes for a course exploration and selection method.

Tt is continuously important, both on a short and long range basis, to
evaluate the implications of counseling and its effect on students. It is
certainly advisable to consider the role of counselors and how they can be
most effective in serving students at the secondary level. With the invention
and growth of technology related to counseling it is certainly possible that
many of the information disseminating and pr@cessiﬁg tasks that counselors do
could be done more effectively and efficiently by technology. The variables
of grade, ability, and sex seem to be important in effecting how decisions are

made. The gmount of information that one needs at a given time is relative to

O

RIC | "4

Aruitoxt provided by Eic:



o

anl achievement.
ed on the measures used, with the populs.

abilitics
ve than the computers in

his future plans,
This study demonsztrated the’ aged
\
tiou sampled, that the counselors were no more effecti
assisting the students to explore and select courses on the secondary level
for the following school year. It is impertant Lo continue to evaluate this
ta determine 15 techrnlogy can be as effective as counselors in certa'n
ione which are currently being done by

process
kinds of tasks with certain populati
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