
VOLUME 16. NUMBER 1, SUMMER 198& 

Relationship of Student Characteristics and 

Achievement. In a Self:Paced CMI Application 

Gerald J. Blumenfeld, Isadore Newman, Anne Johnson and Timothy Taylor 

The University of Akron 

, Learner control of CBE applications has been an enticing topic of research. 
Reviews by Steinberg (1977) and Taylor (1976) indicate that effects upon achieve
ment are equivocal when learner control has been compared with program or in
structor control. The mixed results suggest the possibility of an interaction 
betveen certain aspects of instruction and chsracteristics of the learner, when 
the learner is permitted to control the program. 

Current theory and data suggest that an important variable related to 
academic success is the student's perceived locus of control. Internal/external 
orientations have been shown to have a significant relationship to academic 
success (Coleman, et. al., 1966; deCharms, 1976). Behaviors exhibited by those 
having high internal or high external orientations (Crandall, et, al., 1965; 
See�an, 1963; Seeman & Evans, 1962) appear to be closely related to successful 
use of opportunities that permit one to control the conditions of learning. It 
was hypothesized in this study that high internals would be more likely to ex
plore and profit from learner control opportunities than would high externals, 
The I-E Scale developed by Rotter (1966) was considered to be an appropriate 
measure of this'.characteriatic for college students, 

A more direct measure of achievement-stricing behavior is the SSHA (Survey 
of Study Habits and Attitudes, Brown & Holtzman, 1967), Thia assesses tha ten
dency of student■ to be prompt, to employ effective work methods, and to posae11 
positive attitude• towards teacher, and schooling, SSHA has been shown to be 
related to grade point everaae of coll•&• 1tudents (Brown & Holtzman, 19671 
De1iderato & Ko1kinen, 1969) and to exam scores (Wen & Liu, 1976), It ha• also 
been 1hown that the SSHA and the 1-E are relatad (Ramanaian et al,, 1975), 

It w11 hypothe1i11d for th• 1tudi11 r1port1d hera that effective 1tudy 
habit• would facilit1t1 on•'• effort• to 11am, and that this variable 1hould 
interact with l·E whan 1tudent1 are givan an opportunity to excerci■e control, 
It w11 1110 hypothe1i11d that th••• variable• would be particularly 11lient in 
• 1elf-p1ced Qtl application where the in1tructor controlled the operatina
parameter, durina the 1econd half of the course, Under 1uch condition,, 1tu•
dent• who differ on th••• v1riabl11 1hould exhibit avan areater diffarenc••
on achiavement 11 the course proarasses.

METIIOO 

SubJecu 

Subjects were 1tudenu. enrolled in a junior level college course on edu
cational meaaurement. Study A waa conducted during the spring quarter of 1978; 

•This article is based upon a paper presenteg at the American Psychological
Association
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·atudy B � .. c�nd�cted during the 1pring 1eme1ur �f 1979: 'The Univerlity had
changed from quarter, to 1eme1ter1 and the cour1e went from 3 quarter hour• to
2 1eme1ter houri, Requirements of the cour1e and 1equencing of activitie• re-
1111ined .the aame.

Measures listed below were 1ecured for 102 of 133 atudents enrolled durinE
1978 and for 86 of 125 enrolled during 1979, Moat of the students not included
in the 1amplea withdrew from the courae very early in the .term. A few 1tudents
were abaent on the days the I-E and SSHA were administered.

Instruments

Rotter'• I-E Scale and the Brown-Holtzman SSHA were administered during
regular class meeting,. Students were given individual feedback about these
measures at the end of the term. A brief deacription of each is pre1ented
below:

1. I-E Scale, ,,This scsle contains 29 forced-choice items, including six fille
i te:ns, and was keyed 10 .that .a high ,a core indicated a high internal orientation

2, SSHA. This .inventory _contains 100 items grouped into the following subscal 

a. 
b, 
c. 
d, 
e. 
f, 
I• 

Delay. Avoidance (D�)," Lack of procrastination, 
Work Methods. (WM).,, Effective study procedures, 
Study Habits (SH), . DA plu1 WH 
Teacher Approval (TA), Attitude toward• teachers and their behavior. 
Education Acceptance (EA),, Attitude toward• educational practices. 
Study Attitud11 (SA), TA plus .EA 
Study Orientation (SO), SH plus SA (overall measure) 

3, Compnl �ai'v• Exam•,: Acl\ievement in each of four units of work was meaaun 
by thirty 1�am aelection type exams, Two or three alternate fol'llll wera avail
able for each unit, Exams used wera a regular part of the cour••• ltem analyb 
indicate acceptable quality, Haa1ure1 of reliability have ranged from ,70 to 
more than ,90, Method of e■timatina reliability, number of atudent• involved, 
and term when anlly1h waa conducted, varied from one Ht of unit exam• to ano1 

4, GPA, Overall arade point average at end of aprin&, quarter waa ·obtained fr, 
th• reai■trar'• record,, Thi■ 11111,ure has been ahown to be correlated with ac. 
d11:1ic achievement in the meaauremant coune (Blumenfeld, IC al. 197S) and with 
re1earch on learner control in CAI (Taylor, 1976), 

Procadur11 

Student behavior and achievement waa examined under condition, impo1ad by 
ulf-pacad coaiputar manaaad inatruction applied to an under1raduat1 aducat1on4 • 
mu■ureman t couru. A brief ducription of th• cour11 and tha computa r progra,, 
11 aivan below. Mora datailed account• can be found in Blwnonfald, et al, (19, 
and Blumenfeld, at al, (1977), 

I, Maaaurement Cour■a, Empha1i1 i■ placed upon evaluating the effectiveness 
of in■truction end upon developing coordinated 1ets of instructional objective, 
instructional procedures, and measurement procedures. n,e course is divided 
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into four units and one teaching project, The teaching project ia not aelf-paced 
and student behavior related to this aspect of the course.was not included in the 
analysis. The unite are divided into module& - three modules per unit, Students 
are given ten to fifteen behaviorally atated objectives for each module. They 
are required to take module study quizzea via computer terminals on each unit they 
study prior to taking comprehensive exams, Study quizzes are taken outside of 
regular claaa time and are scheduled by the atudent at hia or her convenience. 
Comprehensive exams are given during regular claas time during six predetermined 
aesaiona distributed throughout the term,' Criterion for paaaing a unit exam ia
so:. A atudent may take a second exam on each unit if he fail• to paas the first 
time. A few target points awarded at the beginning of the tarm, to encourage 
atudents to get started, permit a few students to pass unit I with only 70% cor
rect. Course grade is determined by the number of units the atudent passes. If 
the student passes four units, a grade of A is recorded; three unite, a grade of 

Bia recorded, etc, Minus grades are given if students achieve 70% but not 80%. 
The atudent can decide to work on all four unite or to stop after one, Upon re
quest, incompletes are awarded to permit a student to co11plete one additional 
unit, Only work co11pleted during the spring tet'lll was included in the analysis. 

The topics included in 11odules one thru six are repeated in 11odules aeven 
thru twelve. Objectives in the first six 11odules include critical concepts and 
less difficult tasks. Objectives in the last aix modules include more advanced 
ideas and more difficult tasks, 

2. Co11puter Program, The prograai contains twelve quizzes With each quiz con
taining twelve items. A pool of five selection type items 1a ,included for aach
objective, When a student signs on, the program randomly orders the objectives
and randomly selects one item for each objective. E11phasis 11 provided by in
cluding two five item pools for some objectives and repeating these objectives.
After a correct answer, the student is ao informed. Appropriate page references
for three books follow both correct and incorrect answer■, If an incorrect
answer ia aiven, the 1tudant 11 informed as to why the answer ia not correct,
Correct an1wer1 are not aiven, but the 1tudent is provided with 1ome direction
for recon1iderina the problem, At the end of the quiz the atudent can 1ee a
li1t of objective• related to the item• anawered incorrectly,

Criterion for pa11ina 11 tan correct an1wer1. If the atudant meat• th• 
criterion the proar1111 advance, the atudent to the next module, If the atudent 
fail• to meet the criterion a aacond or third atudy quiz on that module ia re
quired, A delay of tan minute• per error ia impo■ed before th• atudant 11 per
mitted to take another quiz, Student• failina a module quiz tor th• third time 
are advanced to the next module, A atudent who faila three quizzea on two con
HCUtiva modules 1a not permitted to continue until h• obtain• a "puaword" 
from the inatructor, Alter th• atudent hu co11platad module ■ix, control of 
the computer proaram i■ aivan to the 1tudent, n1e 1tudant decide■ which module 
to ao to, how many timaa to take a quiz on that module, and in what ordar to 
repeat module• if ht 10 choo1e1. The 1tudent can avoid any delay impoaad earlier 
becauea of error,. 

RESULTS 

tntercorralations of Mea1ure1 

Tables 1, 2 and 3 are divided into parts A and,B and corra1pond to 1978
and 1979 data, respectively, Table 1 lists the intercorrelationa of the SSHA 
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1cale1, 1-E and GPA. lt is interesting "to note that in 1tudy A all correlation■ 
are 1ignificant except those involving 1-E. ln atudy B all correlation• are 
aignificant except those involving GPA, 

Table 2 indicates the relationship of the variables deacribed above to unit 
exam ■cores. lt can be obaerved that while GPA is significantly related to unit 
exam ■cores in both 1tudie1, I-E and SSHA do not possess that consiatency. I-E 
is related to unit exams in 1tudy A but not in study B. SSHA is not related to 
unit exams in study A but -ny of the correlations approach aignificance in 
study B. 

Regression Analvsis 

To test the original hypotheses that I-E orientation and study ■kills would 
be salient variables further analyses were conducted using SH since the rela
tionship of the other scales to unit exams was not significant, Full and re
atricted regression models were used to examine the·predictiveness of GPA, SH, 
1-E, and (SH• 1-E) when the criterion was unit exam score. Regression models
were computed for each of the four unit exams. GPA was included in all models,
Therefore, tests conducted determined whether or not SH, 1-E and (SH• 1-E)
could account for a significant amount of criterion variance above and beyond
that accounted for by GPA, The interaction (SH• 1-E) was found not to be
statistically 1ignificant, nor was SH.

--

In 1tudy A I-E was' found to be 1ignificant at the .01 level for units I, 
11, and Ill and at the ,OS level for unit IV. However, I-E did not account for 
a aignificant amount of criterion variance beyond that accounted for by GPA in 
study B. The multiple a2 for the full and restricted models are given in Table 3, 

Ad Hoc Analysis 

� 

It waa hypothe1iz1d that the effect• of variation in locus of control and 
atudy habit• upon atudent performance would increa1e aa the term pro1re11ed, 
Therefore, intercorrelationa 1cro11 module■ and unit■ were examined to deteniine 
if any trend• could be detected, In 1tudy A the correlation matrix indicated 
that DA waa the moat likely 1cale to aenerata a 1ianificant trend, Cumulative 
exam 1core1 acroaa the four unit• were recorded for both the first and fourth 
quartile 1roup1 on the delay avoidance 1cale, Traditional analy1i1 of variance 
for trend wa, inappropri■te becau11 of extreme heteroaenietY of variance, 
Therefore, loa•loa tran1foniation1 ware made for each atudent'• cumulative exam 
,core curve. 

n,, ■lope of the raarauion Una for aech of tht1a log-loa tun■fonnationa 
wa, computed, Thi• wa1 u1ad •• a Maaure of trend, The mean, of the 1lope1
for the two group, were ,86 and .6�1 the variancea were .o� and ,08. Student■ 
who acored hiah on DA had the hiaher mun elope. A tut of thue valuu indi• 
cated that the difference between the mean, of the 1lope1 wa1 1ianificant at 
the ,01 level, Obtained t wa, 2,776 with df • 48. n,ie trend wee not found 
to be preaent in the data obtained in atudy B. 

Cse of CMI Program 

No directional hypotheses with reapect to stu�ent utilization of the CMI 
program were formulated. However, it is reasonable to assume that euccesaful 
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1tudent1 will utilize learning re1ource1 differently than le•• 1uccessful 1tu
dent1. The twenty five 1tudent1 who had the highest score on ■'combination of 
1-E and DA were identified along with the twenty five 1tudent• who had the low
eat score on thi• variable. The variable waa obtained by multiplying each stu
dent'• 1-E ■core by hi• DA score. The mean number of quizzes per module and
the mean number of minutes per module were computed for each of these groups.
Only the first nine modules were considered because a very emall percentage of
student• worked on Unit IV. This fact will be considered late'r. Nine out of
nine time• the high group'• mean number of quizzes per module was greater than

• the mean of the low group. Eight out of nine times the mean of the high group's
number of minutes per module was greater than the mean of the low group. On
the average, members of the high group took more 1tudy quizzes, but spent less
tiQe per quiz than did members of the low group. High students were not only
practicing more but also distributing the practice across a greater number of
examples. Once again, it was found that this relationship did not occur in
the data collected from study B.

. Accurate records of when students took module quizzes and unit exams were
obtained for study B. This data was· examined several ways, but no consistent
relationships between student characteristics and the utilization of the CMI
program were observ�d.

Discu■sion 

,, It ii important to note at the beginning of thil diacuuion that an unu
sually amall percentage of students worked on unit IV during the termsstudy A 
wea conducted, For example, thirty aix percent .of the.1tudent1 listed on our 
first day roster for the previous quarter worked throughout.the tenu and re
ceived• grade-of A or A- for the cour••• In 1tudy A only 1ixteen percent of 
the 1tudent1 lilted on our first day rostar worked throughout th• term and re
ceived a grade of A or A•, In 1tudy B 33% earned• grade of A or A•, A non• 
1cientific explanation 1• that the 1978 1tudent1 1uffered thru • very difficult 
winter, When the 1un finally appeared durin& the 1pring querter, 1tudent1 
1topped working on all non-required 1chool ta1k1, We ob11rved thi1 1udden 
ce11ation of 1tudy and were given thil an1w1r when we r1i1ed que1tion1 about 
it, 

It w11 111umed in 1978 that the 1m.11ll number of 1tud1nt1 completing unit 
IV would tend to r11trict the ranae of 1core1 involved and not invalidate the 
re1ult1, The failure to replicate the r11ult1 in 1979 l11d1 one to other 
1p1culation1, For example, ch, 1979 1tudent1 had 50% more time co do the ume 
amount of work and were not harre111d by bad weather and 1chool clotln&•• It 
i1 po11ibl1 that differenc11 in I•E and SSIIA interact with condition, of ■tr••• 
and hi&h deund,, When 1uch condition• are not pruent, 11 in 1tudy B, all 
1tudent1 h1v1 time to do the job 1v1n if differen�•• in ability and motivation 
exilt, 

Thh 11 an attractive hypothuh, but it ii 11■0 1u1pact btcauu of the 
chana• in th• ob11rved ralationehip1 bet'Wun l·E and SSIIA 1calu, Weather and 
l�nath of term 1hould not have had an affect hare, It 11 1110 the case that
the relation1hip1 betwHn l•E and SSIIA in ■tudy B are more con1istent with thu
data reported by Ramanaiah (1979),
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Study A 1upported the conclu1ion that the 1-E and SSH.A 1cala1 tapped important 
atudent characteristics when course ltructure pen11itted 1tudent1 to control 
pace, practice conditions, utilization of r11ourc11 and total amount of material 
to be 1tudied and mastered, Study B does not ·support those conclu1ion1, Only 
additional replications will provide help. in deciding which aet of data 1hould 
com:iand on•'• confidence, 

At least two things 1hould be coo1idered when looking at the re1ult1 of study A 
and study 8. One 11 that apparently the most relevant psycho-social variables have 
not been adaquacely identified. The second, and more importantly is that the differ
ent results give further support for the necessity to replicate. The two 1tudie1 
reported were conducted by the 1ame researcher, on very comparable 1tudent1, in 
highly 11.milar ■ettings, yet produced diveraeot result■, These varying rasults 
i�dicate the potential pitfall of generalizing results based on only one ■tudy. 

�neo trying to identify th• relevant learning characteristics in • natural 
settio&, the potential interaction• 1.0d the types of relationships between variables 
are eoon11ous. �nae may be needed to map out many of these possible relationships, 
develop a matrix, and 1y1tematic1lly develop atudies to investigate the relationship 
between these variable• and learning. One may take • particular model 1uch as 
1u1ge1ted by McGuire (1960) and Whiteside (1964) which takes 'the position that when 
one is trying to account for complex behavior, one ha1 to.look at atle11t three 
cl111ifications of behavior. One 11 the person variables ·which inc:ludea things 
auch as personality, intelli1eoc1 1 ■ex role■, learning characteristics, etc, The 
second is the charactaristics of what 11 to be learned,;· Suppes (1966) and Ga&ne' 
(1965) have &iveo excellent examples of how to deliniate the component■ of what is 
to be learned through a ta■k or job analy1i1, The third 1• th• environmental or 
context variable•. Th111 would include 1uch things as the •tructure a■ well a■ 
the environment of the l•arnio& situation, interactiooi with peers, expectations 
produced by the enviroDJDent (1i&oificant other• within the environment), Thia 
three dimen1ional matrix may facilitate the identification and 1y1tematic inve1ti-
11tion of the variablu which mey influence and/or "c1u11" the differential 
dfectiveneu of "luniin&" a■ reported in the literature, 

,· 

*ltowever, one must be very careful of over generalizing to other samples before
independent replications are conducted. The authors have collected replication 
data which they expect to present at a future time in conjunction with the 
findings of this paper. 
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