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This study examined follow-up achievement'performaﬁhe and expressed-

i
i ] -

attitudes toward STA:l, the Univefsity of Alberta CBMputerfeSSisted
instruction statistics program offered to studefyts at the gradﬁate

level.. An opinionaire and an achievement test designed by the author * .
were administered to persons who completed the program in Winter Sess&bn :
1976-77, Summer Session 1977, Spring Se551on 1978 and Summer\Se591on 1978
Multlple matrlx sampling procedures were used in develonlng the tests t} .
used to measure achievement.

Pearson correlations were calculated between all palrs of var}ables
but only those variables dealing with expressed liking for learnlng
statlstlcs via CAI, and percelved usefulness of the materlal leaTned
were examined in detail. . o ‘ ‘ %

Results indicated tﬁet_achievement/levels for all groups were } ’
approximately equal and tended to be 15-269 below final course grades.
P051t1ve attitudes toward learning via CAI were malntalned by all groups
despite low reported use of the knowledge gained. The effects of SUCh ;ﬁ
things as previous knowledge of statistics aqd apprehensiqn about takiﬂg;'
the program were discussed as i;;iuencing_factors. o

Recommepdations for changes iﬁ STAT¥ were made based on the comments

offered by participants in the study and on the personal experience of

the author.

iv
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- ' . Chapter 1

Introduction _ \

Statement and Importance of the Problem o . : »

This study was undertaken for the purpose of evaluatlng, on %
follow-up basis, a computer-assisted instruction program de51gnedvto ]
teach statistics to graduate students in Educational Psychology at =°
the University of Alberta. 'As such it comprises about 75-80% of
_the.course hours in Educational Psychology 502 (EdPsy 502), the
only'other”instruction being 16 hours of lecture time oevoted to
topics in research design. )

‘fhe specific intent of the study was to provide information about
the refrospective perceptions of students who hag completed the'pro—
gram (known as STAT1) and to measure their performance in statistics
six montns to two years after,conmietion of the program.

Upon completion of STATIL, all students responded to a quegfron-
naire asklng them to rate their agreement with statements about per-
ceptions of STAT1. These statement51nc1uded.such factors as difficulty
of the content how enjoyable it was to learn via computer a551sted
1nstruct10n how 1nterest1ng the material was percelved to be, and how
useful the program was in helping the student to learn statistics.

For the purpose of this follow-up evaluation, attention was
focussed on student perceptions as they related to two main areas:
expressed liking for learning via cOmputer-assisted instructron, and
perceived usefulness of the material learned. Studente were asked to ‘
complete a questionnaire containin% some of the same items they. had
rated uhen they had just compieted the program'so that post and follow-

up comparisons could be made. In addition, students were asked to rate

N
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thelr 1n1t1a1 apprehension about taking EdPsy 502 the reasons for
- this apprehen51on and also to rate the amount and type of use they
had made of the materlal learned. Students were 1nv1ted to comment
on the advantages and dlsadvantages of STAT1 and to make suggestlons‘
for addltlons or deletlons which mlght improve the program.
The study was done' for a number of reasons. First, the STAT1

program had been in use with few chéngeS‘sinCe 1976-So‘that’enough
time had elapsed to make a follow-up study feasible. Second, it is
valuable for the course developers to know if a program is meetlng
the Q?rcelved needs of its consumers and fulfilling th¢ obJectlves'lt_
Was designed to satisfy. Finally, the computer-assisted ins;ruction
facility at tﬂe Universify of Albérta will be undergoing changes in
1980 when the computer equipment now in use is recalled by the manu-
facturer because it is considered obsolete. Decisions must be made
about ‘the néture and extent of service to be provided in the future
4not oﬁly by tbelfacility'itself but by the individual programs cur-
rently available. This study'pfovides information abbut how well
STATL is meeting the needs of the students and offers suggestions for

changes to better meet those needs.

Limitations of the Study

No attempt was made to compare grbqpé/of students wpo had taken
. A 2 : .

e

STAT1 with students who had learned statistics throughrglassroom in-

ir
it

struction only since the purpose of the study was not to defend computer-

assisted instruction as a 'better' means of instruction, but rather to
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gather information for evalué?ing STAT1 in the context in which it

was used. For,;he Same reason, :tudents who recelvéd both classroom
1nstruct10n (in addition to research de51gn) and STATi instruction
- were not 1n¢1uded.

As an evaluation'study, the scope of geheralizability is limited

to the particular program (STAT1) and the particular type of Student

“involved (graduate students.in the.Facultyvof(Educatibn). There is

'no evidence that ffiiuAtlos may be- generalized further to include other

course contents,f' ) -ievels of students or students iﬁ other
universities.

Finally, the study was designed to evaluate the STAT1 program not
the particular students who used it. Therefore,.only group means were
used to demonstrate achieVement Achlevement test scores may give an
1nd1cat10n ;¥ to how the group has maintained knowledge of statistics
but may not be used for decision making regarding individuals. ;This
is because the method of data collection involbéd thé use of multiple
matrix sampling- (Shoemaker, 19703) so tﬁat all subjects did not respond

to the same items.

Definition of Terms _ ;

1. STAT1 - the computer-assisted instruction program to teach
statistics to graduate students at the Univefsity:of‘Alberta. It includes
the instfuctional component‘as'well as laboratéry.assignments associated

with the program.



2. EdPsy 502 - the course name applied to acourseihystatistics
offered to graduate students by the departmentVOf EduCatiqnal Psychology.
at the University of Alberta. It’includes STAT1 and 16 hours of class-

room lectures on research desigrn - topics.
' AN

s

3. Computer-assisted instruction - a linear program operating
in the tutorial mode, designed to replace classrooﬁ instruction of the’
specific content; in this case, statistics.

%

4. Attitude - ''the bearing assumed by a person or body of persons
indicative of feeling, opinion, etc." (Webster, 1960, p.63).' Attitude
shall be understood to refer to feelings or opinions held by students

about STATL as a result of their experience with the program.



Chapter 2
Survey of the Literature -

What is CAI?

The)use of computers in educdtioh takes hahy forms,,rangihg from
adminiétrative functions such as time-tabling to teaching fudctions
such as drill-and-practice foutines and testiné. A wide variety of
these letter functions are included in the term Computer-Based |
Education (CBE). Unfortunately, when one tries to define or
categorize more specifically; the‘proliferation of terminology in
use is confusing. To demonstrate this po%nt, the feader is directed
. to Salisbury (1971) who.ljsts Zi terms found in the literature to be
used‘interchangeably, although oresumably no£ intended to mean Efeeiselz
the same thing. Examples include such terms as compoterébased in-
struction, computer-assisted 1nstruct10n computer -aided learning, and
‘computer managed 1nstruct10n - -

If one considers the student to be ehe’maip focus of attention
in the field of education (a.risky assdmption, perhapé)rkhen computer
use may be defined in terms of student interaction. Two terms seem
to lend clarity to the problem: 1) computer-managed’instruction (M,

and_2) computer-assisted instruction (CAI). Computer-managed instruc-

tion is generally agreed to include such functioms as monitoring student
progress on assignments, selection and assignment of'appropriate learning
experiences, instructional development and record keeplng (McLagan &
Sandborgh, 1977; Smolinski, 1977). 'Efgdent interaction 15‘m1n1ma1 and -

may consist solely.of submitting responses to assignments into the computer

for analysis and marking (Dixon & Judd, 1977). Hence (MI willlnot be

considered- further in this study.'



]
Computer-assisted instrugtion (CAI) is defined as ”..;the use of
the computer for direct instriction of students."tomputer assisted
instruction covers such uses as dri114ahd—pfac£ice, problem solving,
simulation, and tutoring, but does not include computer-managed -
instruction or the teachi;g of computer science.” (Kulik & Jaksa, 1977,
p. 15). From the broad and general discriptions of CAI found in the
litérature, little is to be learned. Where explicit-definitiohs are
given, there seems to b§ agfeement on these points: .. .
1) inStructignal material is presented. to the‘learner via
the computer, and ’ *
2) interactidﬁvoccurs between the student and fhe chputér
(Salisbury, 1971). |
Having looked at thls deflnltldh of CAI, it seems to make 11tt1e
difference if one substitutes the word ”alded” for ”a551sted” or the,
word ”teaching” for‘”instryction”. There is, however, a differenée'.‘
between yleafﬁing” and Tinspruction”. As kéarsley (1978) has poinfed‘“
.out, com@uter*assisted learning (CAL) focuseé on the computer as a tool.n
‘éf }he/studeﬁt, while computer-assisted instruction focuses on the

4

computer as a tool. of the instructor. CAL involves the issue of learner

P

control which is not a concern of this particular work.

Within the concept of CAI,-as.definedggbove, there exist a
number of instructional modes: drill-and-practice, §imulation,
tutorial, calculation, inquiry (similar but not identical to in-
formation retrieval), modelling,linsﬁructional games, and Socratic
inqtiry (McLagan G'Sandborgh, 1977). These may be .used singly or
several combined into one CAI program. Those most commonly used, in

terms of number of programs available, are drill-and-practice, tutor-



ial, problem solving, simuletipu, and d mixture of modes'(Kearsley?
1976a). .
With a definition of CAI and a list of the common instructional
modes, ‘it should be a relatively simple matter to evaluate reported
fStudles employing CAI, but it is not. Very little effort'has been
made by vafieue authors (e.g. Borman, 1970; Doty & Doty, 1964) to
define and outline the programs under investigation. It is often not
clear whether the program represents a whole course (i.e. the bulk of
instruction ip a subject) or only 4 part. The problem is such that
Se1de1 et al (1978) have advocated dropping the term CAI in favor of
project-specific terms which describe the ways in which the computer

is beinc used Some uniform deflnltlon and usage of terminology is

certalnly needed.

Why use CAI? o \ N

Hauing determined what we,meén by CAI it is now 1mportaut tp
look at the reasons for using it as a method of 1nstruct10n The most
comprehen51ve list of computer capab111t1es has been prepared by Ball
(1971), as follows:

1) '...the power to record;lmanipulate, remember and respond

to many persons individually and simuitaneously.” (p. 187).

2) adaptable to an unlimited mmber of variations

3) reacts only ‘to the input of the student |

4) displays infinite patience and lack of emotionality

5) gives and receives feedback immediately |

>

6) identifie$ individual difficulties



7) allows progress at.a self—defermined rate, including test\ ﬁ
taking | |
8) frees the instructor to attend to the needs of the individual
student with problems
-~

9) requires less time to reach educational objectives

10) improves retention.

The first 8 capabilities are properties of most computer systems
or are programmed into the instructional package. The last 2 will be
discussed later. The listed capabilities are somewhat vague and.as

sgch’allow equally for very good and very poor program.design. The

quality depends very much on the program author.

Hess and Tenezakis (1970) have taken a slightly different approach,
look}ng atvthe computer as a sociaiizing agent, and attempting to refute
claims fhat.learning via CAI is "dehumanizing". Their list of the
properties of CAI includes‘:

1?- capability for interaction

2) acts as a reinforcing agent

3) 'uses‘humanizing techniques such as addressing students by name

4) has intrinsic interest as a motivating and engaging feature -

this is observed esﬁecially in‘sfudiés involving children;:;

Finally, in.a more Tecent attempt to diépel the belief that CAI is
dehumani;ing, Magidson'(1977)‘has offered the following:

1) CAL léssons are not impersonal - stresses,patience'and immediate

feedback. -

2)‘vCAI lessons are an extension of a humgn author - the combuter

does not create. -

{
|
i

3) - Drill and practice is no more dehumanizing than classréom drills.

|
\



4) CAI does not necessarily promote rote learning - it makes use

of tutoriél and simuiation'modes for higher level functioning.

5) CAI curriculum does not have to be fixed - changes are easily

made.m

6) Students report that CAI learning is enjoyable.

©7) Some CAI systems include a personalized commmication syétem
(e.g., PLATO). ' | ’

Rather than being a rigid, depersoﬁalized instructor, the computer
appears to be a faster, more efficient instructor with;?einforcing and
record-keeping capabilities'beyond the reach of the most fastidious human
teacher. It will be noted,-howevef, that most of ﬁhe coﬁputer capabilities
listed are programming>variab1es, and hence are only as good as fhe course
designer. .This substantial human elemenﬁ may ﬁake the difference between
an interésting and effective program for learning and an ineffective one.

What does all this mean for tHe student? ‘The implication has been
that the student can—be expected to learn at\E;ast as well as in a
tradifional instruction mode, to experience considerable time savings,
and to express generally positive attitudes toward CAI as a mode of
instruction (Jamison, Supp§s § Wells, 1974; Petruk, 1978). The iiteiéture‘
revaluating.CAI as a means of instruction will be examined as it relates
to each of these thfee considerations, i.e., effectiveness of CAI related

to achievement, attitudes toward CAI, and time savings using CAI.

Effects of CAI on Achievement - -

As Kearsley (1977) has pointed out,”it is not enough to say that CAI



is effective or‘ineffective as a teaching mode . Effectiveness needs to
be examined in relation to many variables, such és learning stYles,
personality characteristics, and subject matter Versus type of in-
struction. The typical report on the effectiveness of CAI involves a
comparison of achievement scores. for students receiving instruction via
CAI with those of students receiving traditional instruction. Bundy
(1964) and Fletcher, Suppes and Jamison (1972) reﬁort extensively on -
studies of this type. The reported results almost always favof CAI over
traditional instruction, citing higher test results or imbroved function-
-ing in terms of grade level (elementary students). The point which is |
often overlooked is that instruction via CAI usually consists of drill-
and-practice sessions onl;. Thué, such, studies are more likely reporting
on the effectiveness of the drill-and-practice routine .in feinforéing
mathematical principles_learned in the classroom, than on the effect-
iveness of CAI as the principle mode of instruction. It 1s difficuit )

to be certain of this, however, since the details of the program under

investigation are often omitted. -

Edwards et al (1975) reviewed the literature on efféétiveness of |

. CAI. Their findings were as follows:

1) Traditional instruction supplemented by CAI was always more
effectiﬁe than traditional instruction aléﬁe. CAI usually
referred to drill-and-practiéq.

2) When CAI was substituted for all or part of the traditiona%

) instruction 9 studies showed increased achievement scores with

CAI while 8hsh0wéh no difference.

3) When different CAI modes were cbmpared; none was consistently

more effective than the others.

10
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4) There was novdifference between the effectiveness of CAI
.and .other non-traditional methods such as tutoring or
lmgwgelwg.
5} In studles comparlng retention with CAI and trad1t10na1 o
1nstruct10n 2 out of 3 prOV1ded some evidence that

retention was less with CAI.

Some evidence also exists wh1ch suggests that CAI may be more effectlve
for students who are economically, intellectually, and/or phy51cally
dlsadvantaged than for students who are motivated and oriented towards
school achievement (Jamison, Suppes § Wells, 1974, Kearsley,<}977; ‘
Suppes G Morningstar, 1969). Morgan (1975) and Fletcher and Beard (1973)
report improved performance of hearing impaired students especiallr in
mathematics, using CAI driil‘and practice to supplement classroom in—

struction. . ~

It is rare to. find a study in which CAI was used for the total
1nstruct10n of a course, but Petruk (1978) has reported such a study.
First year electrical apprentices were divided into experimental (CAI)
and control (classroom instruction) groups for courses in electrical
theory and electrical mathematics. The experimental group received all
1nstructlon in these courses via CAI. When achievement scores were
compared on common exams, no differences were found between control and
experimental groups.

The ev1dence presented is less than conclusive. Generally, so
11ttle information is reported that it is impossible to know 1f the
findings are comparable across studies. The question of retention remains.
virtually unanswered and one can only reasonably conclude that students

learn via CAI at least as well as by classroom inStruction alone. .

’
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Attitudes towards CAI

Sy e
Jo

Ay

Another ‘concern whlch might affect student performance when learning

via CAI is the attitude of the student toward the 1nstruct10na1 method.
Problems arose again when comparlng findings across studles in that some

reported attitudes toward CAI as the sole mode of 1nstructfon, while

/
were often lacking.
. -

In the overall study of CAI, reiatlvely few studies have é&amlned

attitudes toward leaming via CAI, and most of those which have use .
&

experlmenter constructed tests of unknown re11ab111t1es (King, 1975).

v

Generally, the programs under study are of short duration (less than

;e

10 hours) and .undoubtedly 1nf1uenced by novelty effects of unknown

-

quantity. Nonetheless, research findings, while inconclusive, are de-

serving of attention.

Hartley (1966), in reviewing work done in the early 1960's, found

. confllctlng ev1dence He lists 9 studies which reported favourable

attitudes toward instruction via CAI, and 5 in which neutral attitudes
were found. Students were reported to have a preference for working
with both teacher and machine rather than e1ther one alone. Mitzel
(1967) reported mostly favourable attitudes although students stated
they mlssed classroom discussion. High school themjstry students felt

that CAI was superlor to traditional 1nstruct10n but still preferred

- the tradltlonal mode because ""the teacher has a personallty” (Summerlin,

1971).
In her extensive- rev1ew of the 1mpact of CAI on student attltudes

Klng (1975) demonstrated the lack of definitive f1nd1ngs by show1ng that

others were looking at a more -restricted use of CAI, the deta@}s of which

12



| while no study reported a decrease in attitude favorability folideng CAI
use, some reported increased favorability and others reported no change.
Finally, Lower (1976) cited two comments frequently made by students,
naneiy that conputer learning is no less impersonal than large lecture
halls, and that computer learning allows one to make mistakes in private.
Some authors have attempted to determine which' factorswere more
likely to be associated with positive attitudes toward computer based
1earning; However, the results were often contradictory. For example,
it was reported that positive”attitudes are: lj not related to achieve-
ment (Borman, 1970; Eigen, 1963) or 2) related to achievement for fema;es
but not for males (Doty & Doty, 1964); 3) dependent upon aptitude (Mitzel,
1967) or 4) independent of aptitude (Broderidi & Lovatt, 1975); 5) depend-
'ent'upon the time taken to complete the CAI course (Mitzel, 1967) or‘
6) independent of time taken to complete the course (Borman, 1970).‘ Some
work has begun researching personality variables which are related to
positive attitudes toward CAI but it is also inconclusive as yet. A
statement from Levien (1972) sums up the situat{on:
In any event, the evidence is clearly not consistent with
the hypothesis that students hold fundamentally hostile
attitudes toward instructional computer use. Their attitudes' &
g“ Aare more 11ke1y to be shaped by their perceptlon of the qual-
| Jity of each spec1f1c application. (p 541) |
Lev1enﬁ5 oplnlon that quallty of appllcatlon affects student attltudes'

toward CAI may be a valid- one, although he offeredno support for 1t It'.

‘is worthy of note, T belleve that the quallty of a CAI program is v1rtua11y],{ﬁ

,nevermdtscussed in wrltlng. One mlght surmlse that evaluatlons baeed on

e



poorﬂquality’programs would reveal poor student performancetand negative
attitudes toward learning via CAI. Osin (1978) has, however, not found
this to be true. In his candid paper he has_stated that CAI programs
in his setting are often prepared by graduate students as pfojects;
As such he felt most of them ldcked the qualities of good instructional
design and smoqth operation associated with sophis%icated answer
analysis, bfénching, and‘;ecord keeping. Despite this, he has found
thatdstudents using these CAI programs rated CAI highly as a means of
learning and achieve at a high level. This he has dubbed "The Survival
Principle" - students will succeed despite poor teaching, either by |
teacher or terminal, by making extra efforts outside class. Osin's
failure to support his hypothesis with data does not negate it as an
alternate explanation, although one would hope for empirical support in
tHednear future. | | . |
In‘a}; cases cited in-this section thus far, the CAI programs used
" represent only a portion of the instruction in a particular course. Ex-
trapolation of findings to thé case where léarning‘via CAI represents
the total instruction for the course is not justified. ’For one thing,
the length of the progfamvin most cases was less than 10 hours. ‘With‘
such short ﬁrogréms, the students may view it as ''time out" from regular
classroom lectures,'rafher thén a desirable mode of total instruction.
The possibility of novelty éfgécts has already been mentioned.- |

The University of Calgary has developed a program tﬂ teach qegree-
seeking nurses via CAI (Hannah, 1978). Initial reaction has been favor-

‘able and work is continuing. A recent report,by Petruk (1978) involyihg

electrical apprentices taking two courses entirely by CAI also noted

v
» . ! . m
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generally posifivé attitudes expressed by thé studeqts.‘ Finally, Alderman,
Appel and Murphy (1978) havé compared the PLATQ and TICCIT systems in use
in conmunify colleges. On fhe PLAIO system, where less than one third
’”.of-s;udent\instructionAin a course was done vié CAi, attitudes. toward ;,
éAI wereryérymfavqurable and 88% of students denied that the system

was bOring'or dehumanizing. On the TICCIT system, where courses were
féught prfﬁarily by computer, attitudes were favourable but less so than
Qith PLATO. Students stated that they missed the interaction with the
instructor. While not conclusive, there is some suggestion that CAI
alone is less desirébie for the studentvthan both cdmpUter-and instructor
.together.' @t is worthy of nd€g that the completion rates with TICCIT are

are very low. For example in mathematics a 16% completion rate with

TICCIT is contrasted with a 50% completidn rate with the 1ectufe method.)

o

" Time Savings wéth’CAI

There is'very 1itt1e.to be said in this afea as it is the one fact on

which there is almost complete agreement - ;here are substantial time
savings to be realized using CAI over cdn&entional methods of instruction
(Edwards et al, 1975; Grubb § Selfridge,‘ 1964; Jamison M 1974; Petruk, -
1978; Summeriin, 1971). Of course, this generally référs‘to savings for

the studeﬁt, If the author of a program is alsé course instructor, time

not spent in cl;ss is" usually more than made up for by time spent author-
ing the course. Hunka et al, (1976) estimated about 35-40 hours‘qf author
time to-produce 1 hour of student tiﬁe;, Over a long run of usagq,‘ﬂgw-

ever, even the author/instructor may realize a time saving. Those who
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question_the time savings for the student (Osin, 1978) do so on the basis
that no measures are made of out-of-class time spent on the course. The
same is true, however, for students in conventional classrooms, so that

at this time, this issue remains unresolved.

Summary

The following claims for the efficacy of CAI havé been examined:
1) There is improved retention (achievement) when 1eafning
via CAI. R :
- 2) Studenﬁs find learning via CAI to Be enjoyable.
3) CAI redUires’iess time for the student to reach educa-
| tional objectives. : | w L

< With the exception of time savings, the¢£i%ginés are inconclusivé
but seem to be in support of thesé claims, uﬁderléerfaih conditions.

For example, achievement seems to improve when CAI is used as a supple-

ment to classroom instruction. Support for the claim of time savings

for the student is Virtu%llz\giiiififi;\\J/

/ .

Historical Perspective -

&

The use of computers in education began about two decades ago.
Prior to 1965, use of computer assisted instruction (CAI).was confined
mostly to the computer industry where it was used to train personnel
(SﬂépéS'G Macken; 1975). There was some activity in elementary school
‘ mathematics befofe this, mostly of a drill-and-practice nature, but CAI

“did nbt feally reach the university level until 1967 when a first year

16
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conrse‘in Ruseian was offered which elininated all classroom work (Suppes
& Morningstar, 1969). 4

- Two rather lengthy reports have been made of computer use in ;
Callfornla (Comstock, 1969) and in Massachusetts (Rochart & Morton, 1975)
which demonstrate use in hlgher education (1n institutions beyond high
school). Although these report51ncluded.both courses "with'" the computer
and "about' the computer, therewas somelndlcatlon of substantial use of

the computer in teachingbsubjeets other than computer science At that

time, the largest percentage of use was devoted to drill-and- -practice and
problem solving rather ‘than tutorial mode.

On a more global level, Kearsley (1976a) has examined data derived

from issues of Index to Computer Based Learnlng (Lekan, 1970 Hoye § Wang,

1973; Wang, '1976) and attempted to show trends in the use of CAI over
time. (These lndexes have some shortcomlngs as a data source, namely

that all information is collected via questionnaire which is Voluntarily
filled out and returned by’the’lnstitution, and that ndfattempt is made

to verify inconing information. The fact‘remains, however, that the Index
is likely the most complete source available.) His major findings are .

© summarized as follows:

1) Instructional strategy - Drill-and-practice has remained the

most popular over the period with tutorlal show1ng a sharp
increase in use in 1973 followed by a decline to previous
levels by 1976

2) Subject matter - Mathematlcs has ma1nta1ned the highest

number of programs over the entire period but a not1ceable
1ncrease in courses in the health profe551ons occurred be-

tween 1973 and 1976.
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Source of progiams - Very little consistency is shown in

this area except-at the University of.IllinoisAandhat,the
Coast Community College which have coﬁsistently produced

the largest nimber of programs since 1972. (There is no precise
Mmeaning given to th¢ terﬁ "program'. Accordinguto the Index
it may apply to the,name_of a éourse, a project, or a

segment of a‘course. This must be borne in mind through-

out theafollowing discussion relating to numbers and

length of programs.) ‘f“

Length of program - The trend has been toward increasing

length of programs. When average student completion times
are compared acrosé the years, one sees that in 1970, 95%
of all progréms were completed in 1-10 hours with 48% being
completed in less than I hour. By 1976 only ®88% of all’
programs weré,éompleted iﬁ 1:10 hours with only 38% being A

completed in less than 1 hour.

While some of these findipgs may sound encouraging, a closer

in 1976,

look is necéssary. Kearsley (1976b) has made an in depth study of CAI

use in:1976 using the same source for his infofmation as he used in his
comparison of 1970-76. Since the vast majorit? of programs continues to

be legs than 10 hours ;n length, it appears that CAI is used mainly as

an adjunctive method of teaChing. It has not developed into.a viable
replacement for classroom instruction as was hoped in the eafly days.

Even tutorial programs average less than 10 ho;rs in length. The;lg?géSt,“

producer of programs, Coast Community College, With 519 programs répofted

reports total average completion hours to be 324 or less than 2

- ’ —

I'e
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-hourg'pervprogram

| : Another 1nterest1ng finding is that while subject matter seems to
be 1ncrea51ngly varied, only '19% of . the programs reported in the 1970
Index still appear in 'the 1976 Index. Although some of this may be due
‘to the 1naccuracy of the data collection ‘method, at least part of the
'”:decrease is due to a general lack of long-term funding for such programs
(Kearsley, l976a)
‘ As one peruses tHe literature on CAI several facts become apparent.
Firstly, the number of Papers reporting evaluatlons of CAI programs has
decreased drastlcally since 1974. Secondly, once an evaluation report
has appeared nothing further is published in the more commo; educational
technology: Journals,‘ln most cases. There is no indication as- to the
continuing status of such programs, wgat changes have been made, or

the results of such changes. This leads one .to wonder if the program
was developed for purposes of the study and then abandoned. La&tly,
there seems to be llttle new thought .on the subject of CAI. To be sure,
' the questlon of the dehumanlzlng effects of CAI is resurrected periodic-

ally, and a few authors give adv1ce on setting up a CAI facility, but it

‘1s only by examining a source such as the Index to Computer Based Learning

that one has much idea of the status of CAI at present - This rev1ew )
has tried to demonstrate the 1nconclu51veness of earlier f1nd1ngs in
evaluating the mer}ts of CAI and the need for more evidence. However,
such evidence does not seem to beireadi1y=forthcomiﬁg.

Onc€ again we must turn to Kearsley (1976¢c). He outllnes a number
of scenarios as p0551b1e prospects for computer baséd educatlon (CBE) in
_the future In the first, he sees CBE as an enrlchment medlum.much like

audio-visual aides currently in use. The data on'program'length support

19



this scenario. In the second scenario, CBE is the major mode of in-
struction. Little support exists for this. The third scenario describes
CBE as a research tool only,'and the fsurth calls CBE '"an educational
dinosaur'" in which activity levels and research gradually fade into
relative non-existence. The increased number of progfams 1is§ed in the
1976 Index (Wang, 1976) seems to deny the last scenario but”thé 1978
Index (Wang, 1978) reports a decline in number of programs for the major

producers, introducing some doubt as to the eventual status of CAI.

The CAI Facility at the University of Alberta ,

TheQCAI_fécility at the University‘of Alberta is housed in the
Division of Educational,Researcﬁﬁgervices (DERS) in the Faculty of '
Education. The.hardware consists of am, IBM 1500 system with 19
terminals. Each student station or terminal includes a CRT with a

“typewriter keyboard, a light pen, aﬁ.image projector; and an audio
plax-record wnit (Hunka, 1973). The fadlityhas been operational
since 1968 &ith tﬁe amount of equipment remaining constant since
about 1970. Hunka (1973) has outlined 3nobjectives - demonstration,
yesearch, and production - towarﬁlﬁhich energies have been directed.
Prodggp&dﬁ)refers to the use of CAI éourses by students. Programs
,avaflable through DERS will b€ discussed in light of the stated

obje;tives.

.Demonstration

Demonstrations of the use of the compufér have been made to many gr_ups



both on and off campus, ‘including thousands of school children. A
program titled "DEMO" gives a standard introduction to the terminal,
lasting 5-10 minutes, which is suitable for students in grade 6 or
higher, as well as giving the student access to a wide.range of games
drills, tﬁtorials, and simulations. |

"DEMO'" is an integration under one course name of many sub-sections

illustrating the CAI capabilities of the system.

Research

The area of research must be considered to include not"only‘
'research of the type discussed previously (i.e., the effects of
~ learning via CAI) but also research with CAI. %éémplés of the latter
include such things as administering published tests through the CAI
terminal (""FIGUR' - Kégan's Matching Familiar Figures tes;, ”tscsﬁ -
Tennessee Self Concept Scale), experimenting with new authoring
languages (Romaniuk, 1970, using VAULT), and using the terminal to
present stimﬁlus items in studies unrelated fo CAI directly ("SEMSA" -
visual research, 'RECAL" : recall of nonsense tfigrams, "PASSC'" - paired
associate’ learning task). Of the approximétely 75 programs available

through DERS, almost one third are of this type, developed for a part-

icular research project but not subject to ongoing usage.
Production

It is sometimes difficult to distinguish between production and

~ research. A program is usually ﬁ;&dgced'qut of - some need, either to
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offer some instruction wﬁich is otherwise unavailable or to provdde an
alternate or supplementary means of instruction. fn order to determine
whether or not the program is fulfilling rhat need adequately, research
is undertaken.

Most of the programs available in DERS were produced (authored and-
| progranned).there. One exceptidn.iS‘”CAREl” wﬁich was produced at
Pennsylvania State Unirersity to teach teacﬁers early identification of
handicapped children. It has been made evailable through DERS to teachers

here.

The rest of the programs may be roughly divided into two classes:
rﬁese which offer drill-and-practice or simulations as a-means of
reinforcing principles, and those which offer all or part of the
instruction in a particular course. Many of the drilf—and—practice
programs are for elementary school mathematics ("ACCUM' - arithmetic
drill for grades 2 to 6). Simuiations are available for junior high
school students ("FORST' - simulation of a lumber companv operation),
school administrators (”JARAC' - educetional decision making), and o
medical students ("'SLEEP" - simulation of anaesthesiological prdceddres),
to mention a few. The use which is mede df these programs is variable.

Programs which offer instruction as élIlOrﬂpért'of‘a codree‘erel

numerous and - subJect to more. regular use than the others hlth few

'Y S e K . - IV

'“fexceptlons they are de51gned for’ students at post secondary 1n—
'stltutlons such as unlver51ty or techn1ca1 1nst1tut10ns Table'l 4
.summarizes the majpr_programs; ' )

Examination of the table reveals considerable variability in the

duration of courses. (The times recorded represent average student-

completion times). The shorter ones obv1ously represent only one unit

22
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| " Table 1
Summary of Major Tutorial Programs at University of Alberta

& : i}
Course Name Content _ , Duration User/level
ANOV1 analysis of variance 2-3 hrs  university
APLLC ) A Programming Lang. learner
control 4 9 hrs gr. 10-univ.
BASLi basic electronics ‘ 50 hrs wniv./tech.
CADAV ~ health hazard appraisal »
o program 10-15 mins med. § nurs.
2
CAIS8 intro. to color T.V. . 20 mins gr. 10-tech.
CARD1 cardiology ” 25 hrs 2nd yr. med.
, ’ o ‘students
CARE1 idenfification handicapped
children 25 hrs university/teachgrs
CHNUR fundamentals of immmization' 1% hrs - comm. health
nurses . 4
COMP "introauétidnﬂto computers 7% hrs technical school  '
CWSH Coursewriter II 15 hrs gr. 10-univ.
FRAND French _ .. ... . 25hrs  jr. § sr. -
_ - ' high school
~FUNDP - - - fundamentals of data = - R R -
processing - - o 22 hrs ‘gr.7ﬁadu1t,{'ﬁ;
© KAMRA - intro to photography - 45 mins - - un;v:/tecﬁ~-»~*
PHARM * ~ ' intro. to autonomic | L
nervous system - - ' 2 hrs - univ,
CPHONI T intro. to teaching B ,
-+ .- - phonics ' 15 hrs univ.
STATL - statistics § research } - 70 hrs univ,
TESL Eng. as a 2nd lang. 1% hrs gr. 4-univ.
TOOLS \ ools in metal work™ © " 64 hrs  umiv.
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of a regularly taught course while the longer ones may represent the
total 1nstruct15h in a course. From this list, the program which is of

interest, and which will be described in detail, is '"'STAT1".

<

Description of STAT1

The information in this segment comes from Hunka, Romaniuk and
Maguire (1976) as well -as the author's personal experience with the
program. \\

STATI1 is a computer-assisted instruction program in statistics !

offered at the graduate level as part of the course ti

Psychology 502. It includes topics ‘ranging from de:
to analysis of variance and research design (See able 2).

" The program uses the ‘tutorial mode of instrudtion which is
supplemented with problem- solv1ng and a few drill-and-practice exercises

' 1ncorporated into, the program where approprlat,.

C.

views of concepts

- are offered w1th the student making the ch01ce to review or advance

to new mater1a1 Students may also rev1ew segments at any t1me by
selectlng ‘the correct label and mov1ng ‘to that portlon of the course.

| Student responses are entered at the terminal either by u51ng a

' llghtpen to p01nt at a response on the screen or by enterlng a typed
response at the keyboard. Keyboard résponses may involve entering the
‘number or letter of the answer choice (as in multiple choice questions)

or constructlng a free response (either words or numbers) as the situation

Hdemands Feedback on_correct. responses -often takes the form of encourag-

*vlng'or congratulatory messages Incorrect responses recelve feedback

in the form of hlnts and ”try agaln" messages. The correct answer is
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Table 2

Course Content of the Computer-Assisted Program Called STAT1

STAT1
Ségment#

0
3
20

10

11
12
13
14
16
17

19

_ Description

Introduction

Descriptive Statistics N

Area under the Normal Curve of the Binomial Distribution

Prediction and Correlation

Multiple and Partial Correlation

Knowledge of Terms in Inferential Statistics
Random Sampling Distribution of the Mean

Properties of Samples drawn from the Random Sampling
Distribution

Hypothesis Testing

t-tests and Confidence Intervals

Purpose of One-Way Analysis of Variance (ANOVA)
Computation of One-Way ANOVA ‘
Intﬁitive Approach to the Rationale of One-Way ANOVA
Algebraic Approach to the Rationale of One-Way ANOVA
S;heffe and Tukey Tests

Interaction and Two-Way ANOVA

Chi Square

‘Using a Computer to Process Data
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usually only given after several incorrect attempts.

At the commencement of the program stodents'are given a peper-aod-
pencil arithmetic test to detennine the level of competency in basic
skills. All other testing associated with STAT1 is achievement testing.
Ten unit exams are given, six of which are taken at the terminal. |
”Right“ of "wrong" is the only feedback offered at the time. A
summary of performance is giveﬁ’at the end of each exam accompanied
by a suggestion for review if achievement falls below a certain level
(usually about 759)

The average s student completion time for the entire program is
about 70 hours, excluding time spent on lab. assignments. At the end
of each ﬁnit but before the exam, an attifude questionnaire is auto-
‘meticaliy presented to the’student.at the terminal (See Apoendix A).
The attitude questions are answered on a 7 point Likert scale with
ratings on an agree/disagree format. The'questionnaire‘attempts to
determine chh factors as whether the student foona;tﬁe'maferial
interesting, if he was already‘familiar with the material, and whether
he would have preferred classroom instruction. |

The program was first offered in its entirety in the'summer-of
1975. It was revised on the basis of data collected during the éummer,

.and has been offered every summer singe then. The STAT1 program was also
utilized following the same format ir> e winter of 1976-77. Since
then, Winter Session students have used STAT1 along with regular class-
room instruction. The main difference be;ween STAT1 taken/in,Sumpe:i,‘

Session vs. Winter Session is. the. L. Summer . students complete the e

program over a’ 6-week perlod whlle w1nter students have about 8 months

26
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in wh1ch to complete the program The implications of the shorter time
.__per1od in Wthh to complete the program are a more concentrated approach
_@n terms of dally attendance at: the termlnal) by the students and lack -
--of. 1nterference from other courses The exacteffects of - the Varylng
times for completlon are unknown but-each may have p051tlve and negatlve
aspects For example over “art 8 month per1od students could pace them-‘
selves at a rate of 3 hours per week rather than 3 hours per day, -

allow1ng more time for 1ntegrat10n of new materlal and more review

s

time. At the same t1me the tendency may be to leave the program ;-';1.!f::

2

when»work from other courses p11es up, and then try to. catch up by
working intensively at STAT1 for several days .in a row, Generally
it would seem that 6-week courses give the students fewer options for
hudgeting their time but less interference from the demands of other;
coufSes.

Students are generallv.from the various education departments (Ed-
ucational Psychology, Educational Foundations, Elementary Education, etc.)

|

but students from other faculties also take the cohrse(e.g., it is
compulsory for students enrolled in the Master's Degree program in Physical
Education). . | .

Besides test scores and attitude ratings, many types of data are
collected on the students These include answer analysis information
(response time, correct, wrong, and unrecognized responses), t1me taken

to complete each segment previous knowledge qf statlstlcs, and comments

made by students and typed in at the term1na1

sl ST Ty

STATl is the‘most 1engthy program. ava1lable through DERS I ‘ﬂ”7uf; ;f}”

y e

;hi Govers the t0p1c areas in a detalled‘and organ1zed fashlon Wthh should

AP A
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allow the student to carry through without much assistance‘ftomman
instructor‘except‘for individual problems. The.programfis'always accom-
panled by lectures on toplcs related to research de51gn, such as re-
11ab111ty, valldlty and how thése factors are affected by the des1gn of
"an experiment. These lectores, however, constitute about }6 hours in .
the total,prograﬁ compared to the average termirial time of about 70
hours.

It 15 ev1dent from rev1ew1ng the llterature that llttle follow up

S

' ﬂresearch on ‘the effectlveness of CAI programs is publlshed As an
fifﬁattempt,to'fril‘thehneed for~follow¥up‘a study is proposed to investigate
" the retrospectlve perceptlons of students who have completed the STATL

'progran and also to gain some measure of follow-up achievement in the

r

program.
The specific questions to be addressed by the present study are:

1) D1dach1evement scores six months to 2 years after course completion
‘differ from those gained . at the time of -initial testing?

2) Didretrospective perteptions of the STAT1 program differ from those
noted at the time of initial testing?

3) Did the amount of reported use of statistics have any relation-
shipﬁto follow-up perceptions oT achievement scofes?

4) What were the specific factors which tended'to be associated with
positive and negative attitudes toward STAT1? |

5) How. helpfulu@reféatures out51de STATl such as laboratory a551gn—

‘ﬂ]i,ments and research de51gn classes percelved to be7




. Chapter 3
Methodology

bﬁubjects 7

The subjects employed in this study included all those for whom
an address could be . obtained who had completed the STATl program as .
;~1t was. used 1n Educat10nal Psychology 502 durlng Wlnter Se551on 1976 77
‘Summer Se551on 1977 Sprlng Session 1978, and Summer. SES51on 1978.- Ihe,
total number of students completlng the program in the se551ons llsted
wasv1ld Of these addresses were obtalned for a total of 93 persons
, h The remalnlng 23 subjects were.spread falrlv evenly over all groups,
;ﬁi(See Table 3), w1th the 1977 group 1051ng the greatest number of
lpotentlal subJects The groups are. referred to as, Group /6 Group 77,
and Group 78, the number denotlng the year in wh1ch the program was begun.

- Although STAT1 has been in full operatlon slnce_Summer Session 1975,
persons completing the program before>Winter Session 1976-77 were .
| ellmlnated for two" reasons Flrstly, 1t was: felt that these peoplé
would be very dlfflCult to contact glven the length of time- 1ntervenlng
Secondly, the course instructors belleved ‘that the earlv groups of students
had, in fact, been treated differently. Owing to the novelty of the
program and resultant enthusiasm,‘the‘instructors felt that they had
spent more time with the students, assisting and encouraging them. There
had also been several changes madedto the program, based on the experience
with, and feedback from, the'early groups of students. The STAT1 program :
.has, howeyer, remalned fairly stable since the commencement of Winter
Session 1976-77. o |

The groups chosen for this study were assumed to be equal except

e e
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. Table 3~ =~ -
 Examinee Sampling and Résponsé Rates™ ™ =~ ]

.. No. éompleting‘- No. for whom = - Questionnaires'

Course Addresses - ' - - ~fReturned'"“%’REturned-Q e
Available
Group .
76 S S 10 37
77 s o 10 48
78 49 45 24 53



on one factor: Group 76 (G76), completed the program over. 26 weeks

. while Groups’77 (G77) .and 78 (G78) completed the, program over six’

| weeks of 1ntens1ve study No 1nfonnat10n was. avallable on persons who
dropped the course . before completlon | In 1976 77 f1ve persons withdrew
from EdPsy 502 but “two’ rereglstered in 1977 and completed the course.

There were three dropouts in Summer 1977 and three in Summer 1978.

"Materials ,

Since the main focus of this study was‘oh’retrospective perceptiohsv
of the STAT1 program and on retention over time, it was necessary to
' develop paper and -péncil questlonnalres which could provide measures of
perceptlon and achlevement for comparlson w1th the 1n1t1a1 measures of

perceptlon and achlevement taken at the completlon of the program.

STAT1 Opinionaire S

ThlS questlonnalre (See Appendix ”B”) was constructed by modlflcatlon
and * expan51on of the questlonnalre wh1ch students completed at the end .
- of STATl . Items whlch were con51dered 1rre1evant to the study (e g. those -
*requestlng demographlc data) were el1m1nated while others were reworded
“to better f1t the post hoc nature of the study In add1t1on all three -
1nstructors involved in the program were asked to supmlt suggestlons for
items which would tap part1cular areas of concern, especially content and
'empha51s of the program |
The result was a 31 1tem questlonnalre the maJorlty of which could '
_be responded to by marking the approprlate area on a seven p01nt L1kert -

scale. Estimated time for completlon of the total questlonnalre was three

to five minutes. . ’
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Achievement Questionnaire

. The‘greatest difficulty in gaining a reliable estimate of achieve-

ment was seen to be the time required of the subject to complete a

questionnaire which adequately ‘sampled the coursé material. A decision

was made, based on the writings of Shoemaker. (1970a, 1970b, 1971) and

“Lord (1962), to use matrik sampling procedures to estimaté mean ‘achieve:’

~ment scores, and thus* reduce greatly the time commitment required of an

individual subject.
.Briefly, Shoemaker (1970a) has shown that if test items are divided
into ''t" subtests and each subtest is administered to a different set of

examinees, the results obtained on each subtest may be averaged to provide

~ a single estimate of the population mean-and variance. Shoemaker (1970b)
has- “further . demonstrated that’ the degree. of accuracy in-estimating ‘the

- population mean and variance u51ﬂg item-examinee sampling procedures is

<

a function of the number of observations obtained, rather than the pro-

" cedure 1tself An observatlon 1s deflned as a 51ng1e 1tem ‘on a 51ng1e

“subtest admlnlstered to a 51ng1e examlnee The total nunber of observa-

thHS is then determlned by Number of subtests X Number of ltems per sub-.
test X Vumber of examinees per subtest. gIn general "the greater,the‘
number of observations used, the smaller the standard error of estimating

2

u and @ ' (Shoemaker 1971 p- 218). Beyond 1200 observatlons galns

in accuracy of estimation are small, prov1ded adequate item sampling has-
occurred. 7
A bank of 132 items was avallable from those items which appeared

on the f1na1 examanatlons used for each of the three groups These 1tems

 were grouped according to subject matter, following the course outline

for STATL. (See Table 2). The resulting 10 groips of subject matter
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were then compressed into five larger groups~by conblnlng subject areas
which seem to go together (e g. Descriptive Statistics and Area Under

the Normal Curve were combined).

Six 15-item stratified achievement tests were then formed‘by random
sampling without'replacement from each of the five groups of items, using
a table of random numbers. Subject matter grouping and- item selection
occurred as shown in Table 4.

Three of the subtests were mailed to 15 examinees each while the
remaining three subtests were.mailed to 16 examinees each, for a potential

total of (3 x 15 x 15) + (3 x 15 x 16) = 1395 observations.

Progedure ‘ ‘ . ﬂ\‘

e

A package was prepared for malllng to each of the 93 suhjects Each .
package contalned a copy of the STATl oplnlonalre a 15 1tem achievement .
test. a- stamped return envelope addressed to the author and a coverlng
letter (See Appendlx ”C‘) Subjects 11v1ng in Edmonton were contacted-
by telephone to explaln the'hature of the study and to elicit the1r co:
operatlon Questlonna1res were mailed on January 4, 1979 with return
‘requested by Januaryfzz, 1979. Subjects living in Edmonton were contacted A
again by telephone if their completed Huestionnaires were not received
by January 24. o _ : ‘

All questionnaires were coded as subjects were not required to ,ldentify
themselves. Care was taken to ensure that" épprox1mately equal numbers from

each group recelved each of the six achievement tests. The time estimated

to complete both questionnaires was about 45 to 50 minutes, the bulk of
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- Table 4

‘Subtest Item Distribution According to Content

Subject matter

Total items

[ 4

No. selected for
each_subtest

Descriptive statistics,

area under normal curve 33 4

Prediction and correlation,

multiple and partial correl. 25 3

dypothesis testing,

t-test, Chi square 25 3

- One way ANOVA, interaction,

Tukey and Scheffe tests 20 2

Research design, computer

processing of data 29 3
.‘:

Total ” 132 15

2%
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&
this time being devoted tn the achievement test. Subjects were instructed
in the covering lettér to treat the achievement test as an open book exam
- since this was the forﬁat used by the course ihStructors. Response rates
are shown in Table 3. ‘

The overall response rate was 44 persons or 47% of the total posslble.
of the 44 subjects who responded to the questionnaires, 39 (42% of total
possible) completed both the achievement test and the opinionaire. The
remaining five subjects completed oﬁly the opinionaire. The initial
response from subjects contacted by telephone resulted in 52 persons
agreeing to'participate in the study. When the second telephone contact
was made following the deadllne for returning the questionnaires, a brief
interview was conducted to determlne the precise reason for the delay.

. For example, subjects were remlnded of the deadline and asked if they

had forgotten or had changed thelr minds about part1c1pat1ng If the
latter response was glven the matter was pursued.further. Where subjects
stated that it would take longer than 45 minutes to complete the achieve-
ment questionnaire, they were asked to- complete the opinionaire. Five

subjects agreed to do this.

Analysis of the Dﬁta .
Achievement ‘

The achievement test scores were converted to percentages and the
mean and standard de&?ﬁt&om were computed for 39 subjects. The final
course grades received by these subjects were gathered and the mean and

standard dev1at10n also computed A Pearson correlation coeff1c1en$ was

ca{;ulated between the two sets of achlevemeﬂt scores.,
AN
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Opinion Data

Each of‘the 27_dpinionairevitems thch required the subject to
rate theirvbrefefencé on a seven-point scale was examined. The integer
value, of the rating level selected by the individual was used as the
,score‘for that person on fhat,jteﬁ, yithuﬁge re§pogsq_indiqating lggst
,agreeméﬁt4(8trong1y Disaggee) or most negative attitude being scofed'

one and the response indicating tﬁé mést agreement (Strongly Agree) or
the most positive attitudé being scored seven.u The scores for the
following items were reflected fo conform to this scoring regime:
item 7 It would ha&é been easier to learn the STAT1 material
by classroom instruction rather than by computer
instruction. g

Item 8 The material in the program was boring -- interesting.

Itém 11 What portion of the material covered in STAT1 had you

ﬁreviously been taught? None -- All. |

The mean and standard deviation of the scores on each item were
calculated and Pearson correlation coefficients were computed for all
possible-pairs of items as well as between opinionaire items and achieve—
ment test scores and final grades. Only correlationé between scores

felated to -achievement, expressed liking for STAT1 and perceived use-

fulness of the material learned will be discussed in the nékt chapter.



Chaptér 4

Results and Discussion

The data collected for analysis Con515ted of responses to 27
lop1n10nalre items” plus achlevement test scores, final grade scores,
and end-of-course opinion data. In all, 44 subjects responded to

the follow-up questionnaires 39 of these responded to both questlon-

nairés, The remalnlng five subjects decllned to complete the achieve-
, ment test.” At initial contact, 52 persons verbally agreed to partici-
pate in the study. However, of these 52, only 38 partially or com-
pletely fulfilled the cdmmitment; Six persons who had been contacted
by mail only also participated. . lhe overall response was dlS-
o app01nt1ng in light of the initial cooperation recelved There fore,

an attempt was made to ascertain the reasons for subje;tsﬂ failure

to cooperate. The subjective, informally gathered feedback will be

intégfated, where possible, into the discussion of the findings.

The possibility of having a biased sample was considered and a
number of checks were made. First, the final course grades fof
respondents and non-respondents were rank ordered to determine if
respondents tended to cluster at one end or the other, Respondehts were
evenly'distrlbuted throughout the range. Next the proportion of
”reépqndentslfrom each of the university departments represented were
compared. Educational PsychOlogy students had the greatest response
rate (60%) with other Educat1on departments having response rates: 25%
or hlgher ~ Only Phys1ca1 Educatlon was poorly represented with a 15%
responsé rate: The high«Educatioﬁal Psychology response rate is

' ¥
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. explainéd by'tne fact that two-thirds ef all students in the 1978
Group came from this department so they were the most accessible to
tnis study. The low response rate from Physical Education students is
explained by the fact that two-thirds of the students in this depart-
ment were in the 1976 77 Group and only two were still in the City
‘Finaily, the Educational Psychology students were c13551f1ed into thev
three areas of study within the department (Basic, Special Education,
. and Counselling) te,see if one area was proportionally better rep-
resented than the.others. Counselling students had a much higher rep-
resentation (85% compared to 50%) than the other two areas. Thus it
may be said the respondent group is more renresentative of counselling
students in Educational Psvchology ‘than of any other group participating

in the study

Aehievement Data

Scores Qere examined in an overall manner as well as according to
groups, as shown in Table S.‘ For the 39 subjects who wrote the Achieve-
ment Questionnaire the mean score was 57. 79 with a standard dev1at10n
df 18.27%. The mean of the flnal course grades for these subJects
was 79.45% with a standard dev1at10n of 10.74% (n=38, see note, Table 5).
The correlation between final course grades and‘achievement test score
‘ was .45 (p .01). | |

For all greups.tested, mean achievement scores dropped to more than
15% below mean final grades while the standard deviation doubled or
tripled tnat df the final grades. No statistical tests were performed

because a) G76 and G77 contained very small numbers of subJects for

whom complete data were available, and b) multiple matrix sampling
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Table 5

Mean Achlevement Test Scores and Flnal Grades By Group

26 weeks 6 weeks | 6 weeks
1976-77 1977 1978
Achievement Scores Cs143l, 6771 55.83
0 (n=38) (21.45) (15.16) (17.43)
' . n=73 _ . n=7 n=24
Final Grades . . 73.86 A 85.14 79.42
(n=38) - (19.87)% (3.67) (7.72)
' n=7 n=7  n=24
Total Class Final 76 .04 81.74  76.43
Grades (6.98) (5.97) - (9.43)

(n=114) . ne=32 n=32 n=50

all values are expressed in %

standard deviations of percents in parentheses

n=8 subjects completed.the Achievement Questionnaire but one was
eliminated from this calculation as she had audited Educatlonal
Psychology 502 and no final grade was available.

4 this discrepant value occurs because one subject in the sample
did not finish the course and received a fa111ng grade of 31.32%.
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' procedures were used to gather the ach1evenent test data thus ralslng
© doubts about the valldlty of assumlng these small amounts of data to
- be truly representatlve of achlevement for the entlre group In order

'to estimate populatlon means and varlances u51ng ‘matrix sampllng pro-

,“‘j‘cedpresj*Shoemaker (1976b3 has demonstrated that standard errors of

N

estimate are small when more than 1200 observatlons are gathered ‘ln
this case, less ‘than 600 observations were obtained overall, and the
* number obtained -for. each group 1s therefore too small for rellable
estlmatlon of population. parameters In Group 76 (G76) and Group 77
(G77), . some subtests were responded to by only one person, hence the
dvarlance_of the; ;tém5,15_2§r9 and standard errdrs*of éstimate cannot
.fbe-caloulated,‘% | | o B

The difference between achievement test stores and final eourse
"grades;forwstUdeparticipants was very.similar foraall,groups despite
the fact that the time elapsed since taklng the course ranged from six |
months to two years It mlght be hypothe51zed that persons taklng the
course in 1976.77 would have made more use of the mater1a1 learned and;
~ hence malntalned a h1gher level of achlevement Thls did not appear

to be the case, however. Reported use of statlst1ca1 knowledge for :
thesis and general.WOrk‘WaSabout the same for all groups, ranging from

a mean of 3.57 on a seven-point‘scale to 4.71 for thesis use, and from
3.44 to 4.33 for general use. . There Wasno evidence to,suggest that only
: the highest achievers‘in the'1976-77 group participated since the -rank .
order on f1na1 grades was 1, 3, 8, ll 18, 20, 21 and 34 out of 35 for

those who part1c1pated in th1s study.

An alternatlve‘explanatlon_ls that taking the program over a longer



. perlod of.tlme (over an - elght month se551on as opposed to 51x weeks)

‘allowed for better 1ntegrat10n of the subject matter resu1t1ng in the
nalntenance of hlgher -achievement levels Thls hypothes1swaspmrt1ally
g

;supported by reports- from students tak1ng the program over a 51x week'

_ perlod who stated that, ”There is too much materlal to be covered in

,,such a short tlHE" The motivation for many students to take the program

over the shorter sesslons was reported by ‘them as being '"to”’ ‘get' it over”

with as fast as possible", and few acknowledged the value of the'knowf

_ ledge gained even in helping them to understand and critique published

.articles. o B | |

! ' ’ v

Usefulness and ExpressedmLiklng'for STAT1 -

In order'to“gain,sone‘understanding.of the students' perceptlons of
STATl regardlng learnlng the materlal via CAI, attention was pa1d
partlcularly to those items on the Op1n1ona1re which dealt W1th reported
usefulness of the program and expressed 11k1ng for 1t

The quest1ons whlch related to ___lng.STAleereas follows
V8 It would have been easier to learn the STAT1 material by class~

room instruction than by computer instruction.

V9 ° The material in the prograﬁ was boring -- interesting.

-
e

V18 I liked taking statistics via computer-assisted 1nstruct10n

V19 Taklng statistics via computer- ass1sted 1nstruct10n was a good
Vylnvestment of my time. ‘ _

V20 I would reconnend the STAT1 program to other graduate students or

“educational personnel.

The intercorrelations of these variables are shown in the Table 6,ﬁ



“Table 6

Intercorrelations of Achievement Variables and Variables
’ ‘Related to Liking STAT1

-

1

!

- (n=44)
Variable V8 V9 V18 V19 V20 ACHIEVE  FINAL
vg T 1.00  .25%  47%A% 25k sekka 39%% 007
V9 ) - 1.00 - L 56%A%  4ekrk  goxkx 42%% .16
Vg | 1.00 T1R*E  ggax LA1%x o 0g
V19 | 1.00 LTO*** L4gxx 41Hx
V20 1.00 3B 24
ACHIEVE 1.00 L45*%
FINAL 1.00

* significant at .05
** significant at .01
*** significant at .001
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The correlatlons of varlable 8 (VS) w1th varlables 9, (VQ) and 19 .
‘(V19) represent the minimum values whlch are 51gn1f1cant atti 05
suggestingpthat preference for classroom learning over CAI is weakly
related to how interesting the material is perceived to be and to
whether taking stattstics via CAI was a good time investment. Perhaps
students were reacting to the‘freedcm‘onephas to_take a break ttom the
computer at any time and thus aileviaté boredom, fatigue, or ftnstra;
tion at one's own ch0051ng ‘

Other variables are moderately to- hlghly (V19 w1th V18 and v20)
dintercorrelated suggesting that responses of students to one aspect
‘ of 11k1ng STATl tend to be quite similar to their responses to other‘ )
aspects of 11k1ng STATl Table 7 111ustrates the mean ratlng on items
whlch expressed liking for STAT1, and where possible, compares the average
response levels on follow-up W1th those obtained at the complet1on of the
course. No such comparison is. possible for Group 76 since thls opinionaire
was developed‘in 1977. TT‘bcuiginal response lemels'are for.the'entire
class (for G77, n=32; for G78, n=36). Since the‘opinionaires were done
anonymously, it was not possible to separate.out enly those who partici-
~ pated at follow-up.

From Table 7 it can be seen that the follow -up scores among the
groups are markedly similar and that in no case do the follow up scores
differ from the original scores for the group by more than .6. Desplte
a considerable drop in mean achievement scofes the students tended to
express contlnued p051t1ve attltudes toward the STAT1 ‘program.

At this point, it might be useful to re1terate that the subject
being con51dered here is the CAI program and students' percept1ons of

it as a learning device. It may not be inferred from these data that

. .



Table 7
Original and Follow-up Means
. of Expressed Liking for STAT1
G76 e G78.
Variable Follow-up Original  Follow-up Original Follow-up
V8 5.7 5.3 5.8 5.6 5.4
V9 4.8 5.2 4.9 4.9 4.5
V18 6.1 5.9 5.9 5.7 5.6
V19 5.1 5.8 5.8 5.5 5.3
V20 4.9 5.8 5.2 5.4 5.2
' £ - '
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students are: expr8551ng the1r feellngs toward the subject matter

Eer se. As will be shown later the students reported only moderate ‘
" use made of the materlal learned In general, informal interviews:
‘conducted w1th participants and non- part1c1pants revealed some very
negative attitudes toward the content or general area of the program,
i.e. statistics. Comments included suggestions that a) statistics-

had no applicability ‘for students in counselling psychology, b) the only
content of value was that covering research design, and c) statistics
‘could be used to manipulate data to give whatever results are desiredu
"so why bother?''. 'Not all students displayed such negativism Sht the

. numbersAwho.did were sufficient to warrant mention.

Opinionaire items which related to the perceived usefulness of

STAT1 are as follows:

V7 I found the STAT1 program was useful in helping me learn statistics.

V19 Taking statistics via CAI was a good investment of my time.

V22 -How useful was (is) the material leamned in Ed. Psych. 502 in

A

doing your thesis?

" V25 How usefgl was (is) the material learned in Ed. Psych. 502 in your _

general work 51tuat10n
| The 1ntercorrelat10ns of these variables are shown in Table 8.
One opinionaire statement appears in both categories of liking
and usefulness'since-it was felt that a judgement as to whether taking
STAT1 was a good investment of a student's time could easily be related
to both.
] The intercorrelations of the 'usefulness' variables are less clear-

cut than for the ”11k1ng” variables. It appears to be the case that

use of statlstlcal knowledge in the’ general work 51tuat10n is unrelated
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Table 8

Intercorrelations of Achievement Variables and Variables .
Related to the Usefulness of STAT1

>

Variable V7 V19 V22 vas ACHIEVE FINAL
V7 ©1.00  .59%R 45*x 16 36 L30%
vig , 1.00  .68kkr 3R% Lagx 41
V22 | o 1.00 25 S g
V25 | 100 .26 .08
ACGHIEVE | _ 1.00 L45%*

FINAL 1.00

A

* significant at .05
** significant at .01
*** significant at .001



to any of the other variables except V19 (Taking statistics by computer-
assisted instruction was a good 1nvestment of my tlHE) Usefulness .of

statistical knowledge in doing a the51s however, is moderately related

o "I found the STATl program was useful in helping me learn statistics."

(r- 45 P<.01} and more strongly related to "Taking statistics via
computer-assisted instruction was a good investment af.my time.'" (r=.68,
P<.001). 'Quite 6bViously, those students who found the mater1a1 use ful
in doing a thesis might be expected to report the program as hav1ng been
a good investment of their tlme The questlons which arlse from this
are %?e amount of actual use reported by the students, and percelved
value of the time 1nvested in the program at follow- up compared to when
the program was taken.

Table 9 illustrates the mean ratings given by the‘subjects in the -
'study sample as well as the class mean ratings taken at the timé of 9
flnlshlng the program where these are known.

Table 9 shows lower mean ratings:- for all _groups on- the varlables
dealing with application of statlstlcal knowledge ‘to the51s or general
woTk than for variables dealing with the usefulness of STAT1 in learnlng‘
statistics. Generally subjeets expressed the sentiment that although-
they had liked taking the Course by computer and had achleved well on
~ examinations, they felt they had attained llttle true understandlng of
the material and hence little ability to apply it. Students who had
thls 1n51ght have, nevertheless, contlnued to report that taklng the
program was a good investment of time for them as ‘evidenced by the
close equivalence of or1g1na1 and follow-up scores on varlables V7 and

V19.
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Table 9
 Original and Follow-up Means of Perceived
Usefulness of STAT1
G76 677 G78

Vériabie Follow-up Original Follow-up Original Follow-up

V7 ) 5.4 6.0 5.3 5.6 5.2

V19 , 5.1 5.8 5.8 5.5 » 5.3

V22 3.6 4.1 4.5

V25 3.9 3.4 | 3.9
«

s



In summary, 1itt1e change occu}red in students' perceptions of
the STAT1 program over time. Modefately strong liking for learning
statistics via computer and the sense that taklng the. program was a
good 1nvestme;t of their time have ptevailed .even though only 1ow |
‘moderate appllcablllty was reported. . Since the bulk of the students
part1c1pat1ng in this study are in the Pbster s program and may. ﬁot
have begun a the51s yet, this seemlng 1apse in ¢onsistency may alter

in time. ) “ ,

~

Perceptions of Other Aspects of STAT1

\Apprehensioh

Subjects were aéked to rate éheir %Eprehension towards taking
Educational Psychology 502 (EdPsy 502) and then to indicate the
reasons fof this. The méan level of apprehension reported for the
44 subjects was 4.18 on a seven-point.scale. The main reasons for
this apprehension were relatedvto dislike for mathematics, doubt -about
ability to do statistics, and doubt about the value of such a course;

In general, it was found that persons reporting higher levels of
app}ehension tended to have less previous knowledge of statistics
(r=-.43, p<.Oi), té find the content more difficulp to understand

(r=-.53, pc.001), and to rate the difficulty level of STAT1 to be

higher (r=-.60, p¢.001) than persons with lower ratings of apprehension.

There was also some tendency for the ”high‘apprehension” people to rate
the material as less interesting (r=-.36, pc.0l), and to 6btain mod-
erately lower final course grades (r=-.34, p¢.05) than the "'low
apprehension' people. The program apparently does nét provi 2 enough

reassurance to reduce anxiety in those with high initic’ 4pprehensioh.
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" The initial fears and apprehensions may prove to be well-founded for
the student and interfere somewhat with learning, thus maintaining or

even increasing the negative feelings toward the course content.

Difficulty Level

It has already been reﬁorted that more apprehensive students
tended to rate the content as being more difficult. Tie'mean‘difficulty
rating for the 44 subjects was 4.39. As might be expected, persons who
had some previous knowledge of statistics tended to find the content
easier to understand (r=.57, p<.001) and to report increased liking
for taking statistics by computer (r=.33, p<.05). Since self-pacing
was the most frequently reported advantage of STATl, it is reasonable

v

to pfesume that persons with previous knowledge of)statistics'preferred
not to risk being held back by students with no previous knowledge, as“
might occur in a claeeroom setting. Reported difficulty of content
did not relate very highly to final course grade (r=.26, p<.05)'which
could be partially e function of the low variability of final course
grades, althqugh the general difficulty level of STAT1 did cefrelate
moderately wi;h final course gfades (r=.41, p<.01). (Individual pacing

of instruction and examinations allows students to be assessed when

they feel ready, resulting in less variability of course grades.)

Research Design

The number of lectures on research design received by each of the
groups varied, with G77 subjects receiving the fewest. The research

design component of EdPsy 502 is adjunctive to the STAT1 program, and
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theréfore isioffered only in lecture style. When asked to indicate
their preference for having research design taught by computer in-
struction, the mean response for the 44 subjects was_; low 2.98 on a
seven-point scale, in favor of 1eérning research design by computer.
Overall the subjecfskwould prefer not to learn research design on
thefcomputer. This coincides with a disadVantage of learning by
computer reported by 10% of the subjects as "lack of opportunity to \
interact with students and teaéhing staff".

Several persons reported wanting more reéearch design included
in the course. This seems to be an’area gf concern and possible need
for change sihce those who wanted more research design classes fended
to report less use ‘of statistical knowledge in doing a thesis (f=—.47,
p<.01). With the bulk of statistical calculation being done by
.computers using prepackaged programs, thg'burden of designing a study
may take precedence over the actual application of corputational -
techniques. Another consideration is that many students reported
feeling uncomfortable with mathematical principles and for them,
increased emphasis on design may represent the opportunity to grapp1e>
with research successfdlly in a non-mathematical (i.e. less threatening)

way.

Use of Knowledge Gained

This has been partially discussed previously but will be coyered
in more detail here. Subjects were asked to rate the amount and type
of use they had made or were making of the knowledge gained in EdPsy 502.

The type of use was divided into two categories, active and passive.



Active use was defined as the calculat;oh of statistics while pasedve
use was defined as reading research articles, critiquing the work of
others, or advising others. Use was further subdivided into thesis
use and use in the general work situation. Thesis use of the knewiedge
gained in EdPsy 505 was reported tc be somewhat more active than passi&e
(total thesis use with acfive use r=.73, p<.001; total thesis use with
passive use r=.54, p¢.01). General use of knowledge galned tended to
be somewhat more pa551ve than active (total general use with passive
use r=.71; p<.001; total general use with active use r=.59, p<- 001).
Laboratory assignments can prov1de the pract1ca1 experlence of —
handling numbers and formulae, helping to relnforce applications and
promote 1earning When asked to rate the helpfulness of the labs which
accompanied STATI, SUbJECtS gave a mean rating of 5.53. As subjects
reported labs tovbe more useful, they also reported increased active
use of the material learned in doing a thesis (r=.40, p<.05). This
suggests that.the laboratory'assignments are fulfilling a valuable
purpose for the students in heiping Fhem to analyze their own research
/data.' | |
'The actual amount of use of statistical knowledge in eitherzan
active or passive role was reported to be higher by students who achieved
higher final grades (r=.44, P<.01) and by students who felt that taking
STAT1 was a good investment of their time (r=.46, p<:01) than By stﬁdents
who achieved less well. While indicating encouraging trends; these
figures mist be viewed cautiously as they inelude ratings for only 30
subjects. The remaining 14vsubjects did not rate thesis use, stating'_J

that they had not yet begun a thesis.
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Other.CAI Courses ‘ ’ -

Although few other full length university 1é§éi courses are avail-
able on computer at the Unlver51ty of Alherta (apart from Faculty'of
Medicine programs), students were asked whether they had taken any
other courses via CAI and whether they would like to take others. Few
students'had?hadrany other. experience with CAI but a mean rating of 5.39
indicated that most were in favor of taking other eourses via CAI. As
could be expected, those who were most in favor of taking other courses
by conputer 1nd1cated greater 11k12§ for STAT1 (r=.55, p<.001) than
those who were less in favor of taking other courses via CAI, reported
that taking STAT1 was a good investment of their time (r=.40, p< 01)
and said they would recommend STAT1 to others (r= .35, pc.01).

' To summarize, students who were less apprehensive about EdPsy 502
achieved well in STAT1, repprted more positive attitudes toward computer-
' assisredninstruction, and made greater use‘of‘the material learned in
‘the’program tham those who were more apprehensive at the outset. The
apprehensive students were moderately less successful in the course,
expressed less positive attitudes, and made less use of the knowledge

gained.

-

Review of Research Questions

Several research questions were stated in Chapter'Z as the specific
issues to be addressed in this study. By way of summary, those questions
are restated and addressed below. h
1) Did achievement‘seores six months to two years after course compietion»

. differ from those gained at the time of initial testing?

Scores for all subjects tended to be about 20% lower at follow-up



\

testing than at initial testing. This experience occurred regardless

of the time span between testings.

2) Did retrospective perceptions of the STAT1 program differ from

those noted at the time of initial testing? A

Attitudes toward STATI and learning via cAI tended to remain high

=

for al1 subjec;s.

‘3) Did the amount of reported use of statistics have any relationship

to follow-up perceptions or achievement scores?

ledge gained to report more'positive attitudes toward STATI.

™

4)  What were the specific factors which tended to be associated with °

positive and negative attitudes toward STAT1?

. &
Positive attitudes tended to be associated with having»some previous

knowledge of Statistics brior to using STAT1, as well as with perceiving
the material to be useful. Negative attitudes ténded td be associated
with apprehension about taking a statistics Course, lack of previous
Statistical knowledge, and doubt about the usefulness of the material

to be learned.

54



Si How helpful were features outside STAT1, such as laboratory

assignments and reseafch design classes, perceived to be?

. N v

In general, sfudents réported the lab aséignments to bé very
useful . The‘research design clésses were frequently isolated as
the most useful component of the EdPsy 502 course, %ith many subjects
stating a desire for more classes in this area.

| Subjects also offered théir opinions regarding additions and o

deletions which could improve the STATI program. These were discussed

in Chapter 5.



Chapter 5.

Summary, Recommendations and Conclusions

)

Summary
‘A review of the literature on the use and evaluation of eemputer—
assisted instruction in education revealed a paucity of detail reported
about the CAI programs iniquestion. Details such as length of time to
complete the program, type of teaching mode eﬁployed, and the particular
purpose of each. program (i.e. supplementary to, or replacement for
¢lasstoom instruction) were most often lacking. All of this made com-
parison of findings about attitude and achievement associated with CAI
difficult, if not impossiple. The ‘general consensus reported by the
literature regarding the state of CAIl at present was that if serves not

as a replacement to classroom 1nstruct10n but as a supplement to it.

Very few programs seem to functlon in an ong01ng manner as t‘i‘sole mode
of 1nstru;t10n, although there’ is evidence that some programs have been
used successfully forwvarying periods‘of rime.

The computer-aSsisted instruction facility at the ﬁniversity of

Alberta was described in some detail with attention finally focussed

on one particular program called STAT1. This progfam takes about 70

- hours of terminal time to complete, and represents the bulk of instruc-

. tion in a graduate level course in statistics titled Educational Psychology
502. ‘The only“ciassroom instruction associated with the program con-

- sists of lecture/seminar sessions dealing Qith research design con-
siderations. These sessions supplementrthe STATl.pngram, rather than

vice versa.
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The STATl program has been functioning since the summe T of 1975'

~ While continUing on 1ng ana1y51s of student _progress has been carried .
e gncinuing ongg -
out, no attempt- has been ‘mate to conduct follow- up comparlsons of

’7\\' AS

attitude or achievement 51nce the 1ncept10n of the program,

!

The-purpose of the present study was to compare follow up attitude—
e 555 C N - e
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measures gathered while ‘students W@%eﬁtaking‘the prograh.ﬁ'Ah'éfte%pt,‘:' :
. . X ) R € o

- 7. SN
was also made to gauge the amount of use former students had made -of ¥ ‘

the statistical knowledge they had gained.
Students who had taken the course during the W1nt£}pof 1976 7, -
the summer of 1977 and the spring and summer of 1978 were identified
~as subjects for the study.' During these sessions'114 persons had

" completed the program but the whereabouts of only 93 people were known.

Each of these 93 people was mailed a paekage containihg‘a 15-item achieve-*

ment test, a 3l-item opinionaire, and a covering letter explaining the
-purpose of the study and requesting their coeperation and participation.
The achievement tests were prepared using multiple matrix sampling
procedures so that each subtest would be short enough to encourage co-
ﬂoperatlon of the subJects yet a110w1ng estimates of. population para-
;meters to be made. In all, only 44 persons participated in the study,
desplte additional personal contact being made with as many potential
subjects as p9551b1e, and thus estimating confidence intervals for
population parameters could not be done.
From the responses of these 44 eubjects, contrasts were described

between scores on the 15-item achievement test and the final course

~ grade received by each subject, as well as between ratings on opinionaire
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items at follow-up and at the time of course completion. Only 39 of the

44 subjects completed the achievement test. For these .39 subjects, the

mean score. was 57779%'with a standard deviation of 18.27%. The mean
of the finai course grades for thesE“%ubjects was 79.45% with a standard
deviationygf 10.74%. The Pearson correlation between final course
grades and achievement test scores was .45 (p<.01).

Oplnlonalre items dealing w1th expressed liking for CA] asa
teaching modallty, and with the use made of the material studied, were
singled out for addltlonalvcomparlsons. Pearson correlations were

- 5
computed between various aspects of expressed liking for CAI and per-

weived usefulness. Certain other items, such-as those dealing with - !

apprehension about taking the course, usefulness of laboratory assign—

"3

ments ‘and research design were also examined. A summary of the results
1nd1cates that little change occurred in students' perceptlons of the
STATl program over time. Moderatély strong ilﬂ;hg for 1earn1ng stat-
1st1cs via computer and the sense that ‘taking the program was a good
‘investment of their time have prevailed even though only low moderate
appllcablllty has been reported Students who were less apprehen51ve
‘about EdPsy 502 achieved well in STAT1, reported more p051t1ve attitudes
toward computer- a551sEed instruction, and made greater use of the
material learned in thé program than those wﬁodwere'more apprehensive
at the outset.

Because the overall response rate was considerably lower than
anticipated, a brief interview was conducted with ald those who ihitially
egreed verbally to participate;and then fdiled to do so. The purpose

of the interview was to detemmine which factors brought about the cﬁange
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- various aspect~ of learning by computer, and an estimate of learning T

of mind. The most common problem expressed by subjects was lack of
knowledge . Most felt they could not remember enough to attempt the

achievement tesm w1thout d01ng an extensive review of their statistics

e

4.notes Wlthout exception, they stated that they could not possibly

respond to the 15 items in the 45 minutes suggested onvthe question-
naire. When this topic was. pursued further; many revealed not oniy

a desireuto do well on the test (despite the guarantee of anonymity);
but a fear of not doing well such that it resulted in their complete
fallure to attempt the 1tems In most cases, this fear of fallure on
the test did not transléte into any de51re to upgrade their knowledge
and skills in statistics but rather into a he51tancy to acknowledge
what they already felt to be true. Nearly a dozen subjects made‘state;
ments along this theme: "I got a good grade in the course but I know
I've forgotten a great deal. It's. Jjust k1nd of a personal thing, feeling
you have to meet the standard you set, before and not wantlng to try
unless you know you' can do it.". This reluctance to attempt the -«
achievement questionnaire accounts for the discrepancy between the
number of persons responding to it end the numbervresponding to the -

opinionaire, since.five persons agreed to do only. the opinionaire.

RS

Recommendati»ns and Conclusions

‘The purposz of this study was to conduct a follow- up evaluation
of the computer-: ssisted instruction program called STAT1, designed to
teach statistics at the graduate level in Educational Psychology Those

features of particular interest were the attltudes of the students to

)
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retention over time. Ignoring, for the moment; attitudgg‘goward
statistics as a content area, it see%s fairly clear that, for the
most part, students who participated in the course liked the teaching
medium and continue to hold a favorable attitude toward CAI six months
to two years later. When making recommendations, however, it would be
unwise to ignore attitudes toward.the:contenﬁ of the course, particularly
as the mere mention of statistics seems to produce a highly negative
affeér ‘n many people who take the course.

" Tae process of collecting the data for this study, it became
increasingly evidenf that most people had taken the course because it
was required as part of their graduate program, and not because’ they
recognized the value of understanding statisticsnM\The heavy demand for
the course over the shorter sessions in spring an&”gummer reinforce this
view.. Little can be done about the attitﬁdes»people devélop elsewhere
toward statistics but consideration could be given to ways in which the
valué of understanding statistics might be made evident to those taking
the program. Adopting an attitude which reflects recognition of  the s
difficulties encountered by those who consider themselves to be poor
at mathematical conceptualization is a first step, but this should be

accompanied by efforts to demonstrate the value of statistical knowledge.

Expand the course length ‘

One might begiﬁ_by,expandiﬁg éhe time availgble for the completion
of the program. Students all have their reasonsafbr faking_courses in
the spring and summer months and often.if is a’E;;t way to ”kﬁock off

another course'. Since many subjects in this study reported that there

was too mfich material in STAT1 to be covered in six weeks, perhaps
§§§'v

Ed
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students would be prepared to take the program over ten or twelve
weeks (e.g. Spring and Summer Sessions combined) while still realizing
a time saving over regular Winter Session programs of 26 weeks.

A\ W)

Expand the research design conponenf

A frequent request made by subJects was that more time be spent
on research de51gn - If the completion time were expanded from six to
twelve weeks, some additional time could be devoted to this subjecf
matter. The lecture/semingr sessions could be organized to correspond
to the segments of STAT1 where appropriate. A schedule indicating the
correspondence between lectures and STATl would encourage students to -
pace themselves so that the appropriate segments were completed before

the lecture componerit. The schedule of research design classes given

in 1978 indicates that only one 2- hour se551on was devote@/;e/c?rttqu&ng

7

1

experiments. Two oT three“such sessions 1ook1ng at;ﬁbbllshed studies
and the students' own work would not be unreasonable. Other topics
which mlght be included are- types of evaluationgstudies, alternative

sampling procedures, and theaUSe of multiple baselines.

Additions to STAT1 oo

Most requests fggichggges in STAT1 came in the form of additions
to the program such§§§ more concrete eXamples and a broader range of
applicability. If éuch'edditions are evencoally made, it could also
be helpful to emph351ze through concrete examples and comparlsons when
a partlcular statlstlcal test should be chosen over another Although
applicability is discussed as each new test is encountered, nowhere

are the various statistical tests brought together so that the dif-

ferences can be emphasized.



A further addition to STATI might be a segment consisting of a
bank of research~prob1emsiwhich could be gleaned from published
studies and used as practice probléms to give the student experience
i1n designing studies to answer fairly specific questions. Taken in a
' step-by-step manner, the student could select from several alternatives
of supply his own responses in much the same way as the medical students
work through problems of patient diagnosis.and treatmént.('Learning
from this segment could @hén be augmented by having stﬁdents submit
written critiques of research articles. |

Al
)

Laboratory assignments and data processing

’
A

The STAT1 segméﬁt which‘deaié 1th pfoéessing data.using the
computer (segment 25) was ra#ked by subjects as being one of the most
useful in helping them analyze data for a thesis. Despite the reéognized
value of this segment, d\anges ¢ould be madeé to make it easier to deal
with. Much of the flrst hHalf of this segment 1s text with no problems
o questlons calling for a response from the student if the textual
information were made avallable in the form of a printed handout, students
‘could read the material beforehand and come to the CAI terminal prepared
to work through the practical problems of writing férmat statements,
preparing data cards, and submitting a batch job.

Since tﬁe léboraf?ryrassignments were generally reportedhto be a
helpful addition to‘STATl several 'sets of data could be made available
whlch would be sultable for ana1y51s u51ng the dlfferent computer pro-
grams for t-test, ANOVA, Chi Squa-re, and Pearson r. Most data} analysis
is done by gradqgte Students cOnducting theéis research' using

%hese prepackaged computer programs but little opportunity exists to
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practice the various steps required to prepare the data cards and control
cards and then interpret the computer printout of the analysis. A

) minimﬁm,of two such assignments could Be'reduired (instead of the present
one), with additional ones availéble but léft to thé‘discretion of the

individual students.

Other suggestions

“ Other suggested Changeshin STAT1 consist mainly of housekeeping
activities: increasé the use of titles and headings }n segments 13, 16
and 17, improve the second explanation of a principle where one is
offered, close the gap between sample quéstions and test questions, and
insert restart points at more frequent intervals in segments 4 and 25.
As it stands, STAT1 is accébtable to most students. The preceding
suggestions are based on the perceptions bf people who have had first
hand éxperience.trying to learn the bulk of the subjéZt matter in EdPsy
502 via computer:assisted instruction. As such the suggestions are
intended to improve the program for future use, although it is recog-
nized that future students méy have additional ideas.fbr improving the
p;ogfam. Since the type of comments received tended to be fairly con-

sistent across groups, one may be fairly certain that the changes re-

quested are not the result bf»only a few dissatisfied students.

The Future of STAT1I  ~

The computer equipment which is curréntly used to provide computer-
assisted instruction at the University of Alberta has been designated

obsolete by its manufacturers and is scheduled for removal in 1980.

U

N
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As provisions for replacement have not been.finalized, there will likely
be a period of time during which no CAI programs will be available at
the university, including STAT1. Since STAT1 has shown itself to be a
-popular and reasonably efficient method for teaching statlstlcs one -
would hope that provision for reinstating this program will not be too
" long delayed. . |
Despite fhe inconclusi&eness of much of the literatufe pertaining
to attitude and achievement studies revolving around CAI, STAT1 has
proven to be regarded positively by most students with the drawbacks
being far outweighed Hy thé'advantages. Computer-assisted instruction
1s a viable alternative to classroom instruction and, while the results
of this study are not intended to:indicéte that students prefer CAI

over classroom instruction in all instances, they certainly suggest

that students prefer to learn statistics via CAI.
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End of Segment Opinionaire (STAT1)

14

I‘found the maferial in this chapternwaé quite useful in helping
me learn basic statistics.

The maferial in this chapter was quite boring.

I found this chapter easy to understand.

"I.previously had not been taught anf of the ﬁaterial in this

* chapter.

There was never anyone ava%lable in-thé terminal room to help
answer my qdestions about this chapter. .

I feel thaﬁ.sdmeone wﬁqﬁ§§.knowledgeab1e in the coﬁrse'content.
of this chapter should ;iways be available in the tefminal Toom.
WheneVer there was a course.cbntent specialist available in the.
terminal room that person very often did not knoﬁ tﬁe material
very well.

I feel that it would have been easier for me to'learn'the matéerial
in this chapter bf.ciassroém instruction rather than by computer-

assisted instruction.



APPENDICES

STAT1 OPINIONAIRE
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Please answer the following questions about your perceptions of
the STAT1 computer-assisted instruction program as it was used in-

Educational Psychology 502.
]

Indicate your response by placing an "X" in the a-propriate space. .

. \

1. In which session did you take Ed. Psych. 502 via computer?
) - '
Winter 1976-77 Spring 1977

—_—

Spring 1978 ; Summer 1978

2. At what point in your program did you take Ed, Psych. 5027
lst year 2nd year Other (Explain)

X S

3. Rate the importance of each fictor in'your decision to take Ed. Psych

502 when you did.

Not
a) computer-assisted \
- lnstruction course

Very
Imp.

b) positive comments
from other students

c) the instructors

d) -concerned about
going at my. own
speed

) other‘(spetify)‘

4. I was apprehensive about taking Ed. Péych 502.:

‘Strongly
Agree

a

Strongly'

Disagree




...Opinionaire o ' ' 2.

10.

“11

- 12,

My apprehension was based on
dislike for mathematics
uncertainty about takihg a coutse via computer
doubt about the usefulness of a statistics course
%%ﬁer (please spec1fy) : '
I found the STAT1 program.was useful in'helping me 1earﬁ statistics.
~Strongly : ‘ _ | Strongly

Agree - . ’ Disagree

N

It would have been easier to 1earn the STATI material by classroom
instruction rather than by computer instruction.

Strongly | . : Strongly
Agree ‘ : Disagree

The material in the program was:

Very - _ | Very

- Boring g ) Interesting

Generally the content was easy to understand

Strongly a | Strongly
Agree > \ \ . Disagree

q

I would rate the difficulty 1evel of STAT1 as belng

Very L D ' ._ Very

- Basy . - ' v Difficult

n

3

;,»What portlon of the materlal covered ‘in STAT1 had you previously been

taught? =~

. None ' ' I ' All

g

Is there anything which could be added to improve STATI?
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..Opinionaire o : 3.

13.

14.

15.

16.

17.

18.

19.

20.

Are there any sections of STAT1 which could be dropped?
’

How helpful were the labs which accompanied STAT1?

Very - ‘ Not
Helpful . ; At All

I would have#¢preferred to have the research de51gn component taught
by computer;;ather than in semlnar

Strongly - ‘ _ ‘ o - Strongly
Agree , - Disagree

I would like to have had more seminar sessions scheduled.

Strongly ) | Strongly

© Agree 7 . , Disagree

It was useful to have the computer terminals available on Saturdays
and Surdays.

Always R o Never

Someone who is knowledgeable of the STATI content should be avail-
able in the terminal room to answer questlons o

Strongly a . ~ , Srrohgly
Agree ‘ Disagree

I liked taking statistics via computer-assisted instruction.

~ Strongly S , Strongly

Agree - o ‘ ' Disagree
. S
: -
Taking- statistics. via computer assisted instruction was a good in-
vestment of my time.

- Strongly - ‘ . ‘Strongly

Agree Disagree

-
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...Opinionaire ‘ 4.

21.

22.

23.

24.

25.

26.

27.

I would recommend the STAT1 brogram to other graduate students
or educational personnel. ‘

Strongly ' Strongly
Agree » » Disagree

What do you think were the major advantages of using the STATI
program as part of Ed. Psych. 5027 ’

| b
What do you think were the major disadvantages of using the STAT1
program as part of Ed. Psych 5027

e

Q

I would like to take other courses via éompufer-assisted instruction.

- Strongly : . 4 Strongly
Agree ‘ : ///\\\ Disagree

Have you taken other courses via computer—assisteJ instruetion?

No ~ °  Yes (Please give details) '

Are there any subsections of the STAT1 brogréh which have been
particularly useful? Please list. _

g

- >

Which components learned in STAT1 have you used since.you took the,
program? : '

-



..Opinionaire ‘ 5.

28. How useful was (is) the material learned in Ed. Psych. 502 in doing
your thesis?

Very’ 7 ' , - Not
Useful ' . At All

29. In doing my thesis I used (am using) the ‘materia’ learned in Ed.
Psych. 502 in:

"a) an active role, i.e., to calculate statistics

Very , Not
Much At All

b) a passive role, i.e., to read journals and critique the work of
others, to advise others :

Very o ‘ Not -
Much . o | At A1

30. HowTuseful was (is) the material learned in Ed. Psych. 502 in your
general work situation?

Very ' -~ Not
Useful : At All

31.  In my general work situation I use the material learned in Ed Psych.

502 in:
a) an active,role ‘ ;
Very , , . Not

Much o , | ¢ : At All

b) a passive role

Very , ) Not
Much R Lo At All




January 3, 1979

Dear _ o
- .

As you are probably aware, Ed. Psy. 502 (statistics) has-been
offered via computer-assisted instruction for several years now.
Although the program seems to work well and students offer positzve
teedback, follow-up evaluatioh of a formal nature is needed to /
determine program effectiveness over time. ‘ '

Therefore, course graduates like yourself are being asked to
donate 30 to 45 minutes to aid in this evaluation by completing -
1) an opinionaire much like the one you filled out at the end of the
course, and 2) an achievement questionnaire which samples the course
material. Copies are enclosed.

Please answer the opinionaire first. It will take only 2 or 3
minutes to complete. Then answer the 15 item achievement question-
naire which should take about 30 minutes. Please do not spend more
than 45 minutes on it. You may do it as an open book exam but work
independently. The results will not identify ydu as an individual,
nor will they be used for any purpose other than this evaluation.

Please return the questionnaires in the envelope provided, by
January 22, 1979. If you have any questions, please feel free to
contact me through the Ed. Psych. Dept. at the university.

Thank you for your time and(céopefaridh.

Yours truly, ~°

Fran Vargo
Graduate Student
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