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EFFECTS OF ANXIETY, RESPONSE MODE, SUBJECT MATTER FAMILIARITY,
AND LEARNING TIME ON ACHIEVEMENT IN COMPUTER-ASSISTED LEARNING

Barbara L. Leherissey, Harold F. 0'Neil, Jr.,
Darlene L. Heinrich, and Duncan N. Hansen

Florida State University
ABSTRACT

Effects of trait and state anxiety levels (low, medium, high), re-

sponse modes (reading, constructed response), and program length (short, long)

on performance for familiar and technical computer—assisted instruction materials
were Iinvestigated. High trait anxiety was associated with high levels of state
anxiety. Constructed response groups had higher levels of state anxiety than
reading groups. However, shortening learning progiram length did not reduce

state anxiety although in some cases it improved performance. Students 1n

the short constructed feéponse version performed better than students in the

long constructed response version only on the familiar portion of the posttest.
It was suggested that a decreased memory load for this group may have contri-

buted to this finding.




EFFECIS OF ANXIEIY, RESPONSE MODE, SUBJECT MATTER FAMILIARI1IY,

AND LEARNING IIME ON ACHIEVEMENI IN COMPUTER-ASSISTED LEARNING

Barbara L. Leherissey, Harold F. O0'Neal, .ir.,
Dariene L. Heinrich, and vuncan N. Hansen

The present study scught tc {a) replicate the findings of previous

research on the process of anxiety within a computer-assisted instructlion

(cal) situaticn which involved .overt and overt responding tO problem-solving
materials (Leherissey, 0'Neil, and Hansen, 1971); and (b) extend these iiadings
by creatiag & shottened instcuctional tceatment designed to reduce time spent &n
the CAl task, in order to teduce state anxiecy and improve pertormance.

A theory which prcvides the conceptual fcamework within which tesearch
on anxlety and CAi learning can be examined is Spielberger's (1966) Irait-State
Anxiety Theory.  According to Spileiberger {1966), state anxiety {A-State) tefers
10 a transitery state ot condiction of‘the orzanism that is characterized by feelings
of tension or apprehension and heightened autonomic nervous system activity.

On the other hand, trait anxiety (A-Trait) implies individual differences in anxiety
proneness, i €., the disposition tc respond witn elevations in A~State under
conditions that are characterized by some threat to self-esteem.

Since state anxiety level would be expected to vary as a function of the
individual's percepﬁlon of a situation at a given point in time, periodic meastures
of A-State can prov1Qe an accurate assessment of the impact of instructional
treatments on the leérner- The State-Trait Anxiety Inventory (STAl) developed
by Speilberger, Gorsuch, and Lushene {1970) has proven to be a viable research
instrument for clarifying the complex relationships between anxiety and perfor-

mance 1n a CAT learning cask (Leherissey, 0'Neil, & Hansen, In Press; Leherissey

'
-

et al., 1971; O'Neil, Spielbefger, & Hanseﬂ, 1969; 0'Neil, Hansen, & Spielberger,

1969) .
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Previous tesearch with familiar and technical programmed 1instrucction \Pi)
materials developed by Iobias (1968), and adapted tor CA. presentarlon, tevealed
discrepant tindings between FL and CAl presentation miues (Leherissey et a1 ,
1971). That 1s, whereas Iobias (1968) rfcund no differen.es between the rcading ond
constructed response groups on the portion of the pcsttest covering iamillae
learning materials, Leherissey et ai. (1971, ifound the readiny grCup tO puclorn
significantiy better than the constructed response group 1in the familiar purtLior
of the posttest. Moreover, whereas Iobias found that a ronstructed resplesé buiiv
led to periormance tompared Cu & reading mode on technical vl materials dees LOE
with heart disease, Leherissey et al, (1971) found no differences between teading
and const-ucted response groups presented similar materials via Cal.

In interpreting cthe above findings, Leherissey et al. (1971) suggested
that the additional tinding cisignificancly higher A-State scores tor scudents 1n
the constructed response group relative to the reading group during the technical
portion of the learning program and posttest, and the rinding that students 1n the
constructed respoase group took nearly twice as long as students in the reading
group to complete the instructilonal program, may have served to depress the con-
structed response group's posttest performance. The asscciated greater memory
load for students in the constructed response group relative to students 1in the
reading group may also have contributed to the failure to find either comparable
or superior performance for the constructed response group on the familiar learning
materials. Further, written and verbal comments by students in the constructed
response group suggested that students in this group were made more hostile than
students in the reading group by :he length of time required to complete these
instructional materials.

K The present study, Ebgrefore, sought to replicate the findings of Leher-
issey et al. (1971) and also to reduce A-State and improve pecformance by shorc-

ening the amount of time spent an the instructional materiais. Jtudents were

8
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presented twe torms ot the verbal and geaphical materials or Leherissey et al
(1971) (reading, constiucted cespcnse,. in addition & long and shote vers:ion

cf each was uded- Thus, theze were iwc versions and two lengths, & ..ng cae

(same as Leherissey ét al.) and & shortened one. .0 addlllon, Noslisdly wa -
measured tc explicate and extend the previous findings.

The majer predictions were as rollows: (@) students an the ubg «custu. fod
response versicn wculd have higher A-3tate than students in Lhe iun. cead g,
version, whereas there would be nu dirrerence in the A-State aCores oi ofudents
in the short reading and (cnstrulted respinse versicns; (by the shurl .ubstiu.iva
response grcup would make mcre cCrrect responses on the technicai bcaLaesc ECVE
ering the =horc materiais than the shirt reading group, whereas there wueld be wo
difference in the ccorrect responses ¢i the losg reading and construcled respunse

groups; aad (., students in the long constructed respsSnse version w.u:d have

higher histiiity scoces then students 1n tnellong teadlng version, wheteas there

wculd be no difrerence in hostiilty scotes Lor students in the shcet teading and

constructed response versicns-

Mechud
Subjects
One hundred and twenty-elght female undergraduate students enrilied 1n

general psycbology classes at Florida State University participated in the study-

The subjects were grouped ovn level c1 A-T:ax£, high (Ha), medium (MA,, and iow

(LA), and were randomly assigned tc une of four experimental conditivns, teading-

long (R-L), reading-short {(R=57, constructed response-long {CR=L), and :oa-

structed response-shcrt {CR-5) The subjects were run in small groups of 8 to

15 subjects; a total ot 12 experimental sessions Were required Lo fun ali gtoups

of subjects. Each subject participated 1n one session lastang frem appruxinacelry

one tc three hours. The distribution Ot A-Irait means and standatd deviations

across experimental conditicns ls;resencedlln Table 1. 1t may be noted that La,
o MA, and HA suﬁjecns across response mcdes and length conditicns are weli matched

ERIC
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cn A-Trait scores.,

Table 1
Mean A-Irait 5ccres rct LA, MA, and HA Subjects
in Respense Mcde and Length Condictions

A-Trait Level

Groups * Lew {LA) Medium MA, High (HA)
All grcups (N=128)
Mean 29.14 37.85 48.30
sD 3.33 2.55 5.35
Reading-Short (N=32)
Mean 28,67 38.54 48.90
5D 3 6] 2.40 4,290
Reading-Long (N=32)
Mean 28.67 38.23 47 .60
5D -~ 3.94 2.42 5.87
Construc~s# Response-Short
(N=32) ‘!« . 29,44 37.69 48.40
Hey 2,13 2.50 3.86
Constructed Respcnse-Long
(N=32) Mean 29 718 36,92 48 .30
SD 3,73 2.87 7.4
AEE&I&_E_\_S:

An iBM 1500 system ¢iBM, 1906/) wes used tc present the learning materials.
Terminals for this system ccnsist of a 2athcde ray tube (CRI),'a light pen, and a
typewriter keyboard, The terminals were lotated 1n a sound-deadened, air cendi-
tioned rcem The STAL A-State s.aies were presented cn the CAL system in crder

to measure A-State while subjects wsrked thicugh the learning meterials. The CAI

system reccrded aii subject's respcnses, inciuding response latenclies.
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Afrective Measures

The State-Trait Anxiety inventory (5TAi) developed by sSpielberger et al.
(1970) was used to measure both A-Trait and A-State in the same manner as described
by Leherissey et al. (1971). The short torm (5-item) A-State scales were given
after the pretest via paper and pencil; i{mmediateiy betore the learning materials;

immediately after the familiar, initial technical,and remaining technical materials

via CAIL; and after the posttest via paper and pencil.

The Multiple Affect Adjective Check List (MAACL) developed by Zuckerman
and Lubin (1965) was used tc assesa hostility toward the learning task. 1This
measure 15 comprised of 132 adjectives keyed for three atfects of anxiety, depres-—
sion, and hostility. Iindividuels cespond to the list by checking words which
describe the way they felt while learning the instructional materiais. For this
study only the hostility scaie (50 items) was scored.

Procedure

The experimental session was divided into three periods: .a) & pzetas
period during which subjects were administered the A-Irsit scale with scandard
inscructions. This scale was coliected and whiie being scored, subjects were
given the pretest package containing the l7/-item familiar pretest, and & shorct

A-State scale to be completed foliiowing the pretest. The subjects were then assigned

to one of the four treatment conditions based on their A-Trait scores: <{a) R-S,
{b) R-L, (¢) CR-S, or (d) CR-L. The subjects then received written lnstructions
on the operation of the CAI terminals.

Performance Period

All subjects were then seated at the CAI terminals and were informed
that they would be receiving-different versions of a program on heart disease
and that subjects wuld, therefore, be"?inishing at  different times. Subjects

were further instructed to come to the practor's desk upon completion of the

program to receive furcther directions.

Y ‘ 13




After "signing on" the shozt form ot the A-3Laleé Scalé was presented on
the CRT with standard 1nstruct:ons. Nexc, depending upon the response mede oon-
diction to which subjects nhad beun assigned, further instructions were glven as to
how to proceed through the learning materials. Specific 1nstructicins given to each

of the treatment groups are as follows:

1. Reading: "You Wili not be required to Suppiy an answer Lo any of
the frames. Simply press the space bar to ccatinue on td the next frame. When
you have finished the instructicnal matezial, you wall be given a test on the
materiai."

2. Constructed Response: "The materiai is presented on a series of
frames, each of which requires you glve onZ Cr mcre answers. To answer tach
frame, you must type in the word or number that completes each blank and enter
that response. On each frame ot the material, when ycu have tilied 1in sll the

blanks, the vorrect answer will appear on the screen betore the neXt Iframe 1$

presented. You will only be required rO respond cnce Lo 2ach llale, Iegaidléss
of whether your answer 15 right ot wrong. When ysu have tinished the 1nstructional
materials, you will receive & test cn the material." Ihe ccnstidsted respense
group was then given practice in the operation st the keyboard and was instructed
on the enter and erase functions.

All subjects were instructed to proceed through the learning materials
at their own rate. Students in the constructed response-short and reading-short
groups terminated shortly after beginning the technical diagrammatic fremes ccn-
taining EKG tracings, whereas students in the long versions completed the tech-
nical materials. The conétxucted respons€ Sroups wece given a handout of 10
possible EKG tracing segments for the t echnical pictorial.matetials and instructed
to type in the combination qf numbers from 0-9 which would compléte a sample

’ it

frame for this procedure. Figure 1 illustrates how subjects in the constructed

response group drew EKG tracings via CAI. For example, 1f the subject was asked

ERIC 14
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to draw the Normal EKG tracing, he referred to a handout of tracing segments
(A), and chose the correct sequence of numbers which would construct this tracing

(B). He then typed in these numbers one at. a time and the normal EKG tracing

would appear on the cathode ray tube (C).

1 2 3 4 5
A
-V —\J— /\__
6 7 8 9 10
B Correct sequence of numbers to "draw' Normal EKG tracing: 1, 6, 3, 4, 2
C " Normal EKG tracing

Figure 1. Illustration of how students in CR version "drew"
EKG tracings via CAI.
During this performance period, all subjects were presented the short
form of the A-State scale with retrospective state instructions immediately after
the familiar materials and following fﬁ&.@n;tial technical materials. In addition,

subjects on long versions responded to an A-State scale following the remaining

. technical section.
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Posttask Period

Arter each subject had compieted the instructional prog:am and last A-3tate

scale, she "signed cif' the CAI terminal and reported rO the prectur where she

received the MAACL snd the posttest package containing the posttest (short ana
long fcrm as apprcpriate), and a S-item A-State scale te be completed roelicwing
the pcstcrest.

Afcer the completion cf the posttest package, subjeits Were LoLuimed TR
the task was quite difficult and were reassured that their perrcrianie nad o
satisfactory. The subjects were aisc glven scme additional 1nIormaticn ..OCerning
the general nature of the experiment and requested not to discuss the eXxperiment

with their classmates.

Results
Foc the purpcse of clarifying the presentation of the findings 1in this
study, the results will be repcrted in the following order: (a; Anxiety Data
during the Experimental Sessicn; {bj Performance Data on Pre-and Eost-Achievement
Measures; (¢) Learning Time Data during the Instructional Materials; and (d)

Hostility Data 3n the Instructional Materials.

Anxiety Data

Effects of Response Modes and Program Length
on A-State for LA, MA, and HA Students

In order to investigate the relationships between level of A-Irait, re-

sponse modes, and program length on A-State scores obtained during the experiment,
the analyses were divided into three major periods. The first analysis focused
on A-State measured during the performance period; and the third analysis focused
on A-State measured after the postrast. The cut-off scores for the LA and Ha
groups corresponded to the upper and. lower quantities of the published A-Trait

norms for college undergraduate females (Spilelberger, at al, 1970).

ERIC ) 16
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The means and standard deviations for the A-State scores
measured during the experiment for LA, MA and HA students in the
response modes and length conditions are presented in Table 2.

Sirce students in the short versions did not receive the Remaining

Technical Materials (TR), they did not receive the TR A-State scale.

Four sets of three-factor analyses of variance were calculated on
this data. The independent variables in the analyses were level

of A-Trait (LA,MA,HA), response modes (R, CR), and program length

(short, long).

Pretest A-State Analysis

The dependent variable in the first analysis was the mean
A-State scores measured following the pretest. Results of this
analysis indicated that no main effects or interactions were sig-
nificant., Thus, neither level of A-Trait, response modeé, nor

length affected pretest A-State levels.
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Performance Period

In order to evaluate changes 1n A-State during the CAl
learning task, two analyses :-f variance evaluated changes in A-.
State during the performance period The first analysi» of vari-
ance with repeated measures focused on A-State measured before the
task. The remaining technicail measure was used as the final measure
for the students in the long versions whereas the initial technical
A-State scale was used as the final measure for students in the
short versicns.

Results of the first analysis of variance indicated a sig-
nificant response modes by pericds interaction (F=8/02, df=2/232
p( .001)., As is shown in Figure 2, the reading groups' A-State
scores decreased trom the Pre-measure through the ramiliar materials
and remained telatively consctant during the initial technical ma-
terials, increased during the inictial technicali materials. In ad-
dition, ﬁA students had higher A-State scores (x=11.06) than either
MA (x=10.32) or LA students {(x=8,53)., This main effect of A-Trait
was significant at the p<{.001 level (F=7.05, df=2/116). Moreover,
A-State which was highest 1initially (;=10.73),decreased during the
familiar materials (x=9.42), and remained relatively the same during
the initial technical materials (x=9.99). This main effect of per-
iods was significant at the p<{.001 level (F=8.53, df=2/232),

There was no main effect nor interactibn due to program
length. Since the length variable was not operationalized at this
point, this ANOVA indicates that the length groups wefé well matched
on A-State. _

To directly test tH%_iﬁpact of length, the second ANOVA in
the performance period focused'oﬁ A-State at the completion of the

task, The results of thi§~ANOVA indicated that HA students had higher

20
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A-State scores (%x=12.13) than either MA (x=10.50) or LA students
(Xx=9.09). This main effect of A-Trait was significant ac the p<.01

level (F=4.84, df=2/116), 1In addition, studeuwuts in rhe construared

respouse group had higher A-State scores (x=11.89) thsan students 1in
the reading group (x=9.33)., This main effect of respons: m:ides wzs
significant at the p{.001 level (F=12.97, df=1/116). No othe: main

effects or interactions were significant.

1 onsetructed Resporse
il.0 C P

10.8

10,6 |

10.0

9.8

9.0 Reading

Pre Familiaq‘ Initial Technical

Performance Period
LY
Figure 2, Mean A-State scores for students in the reading
and constricted response versions in the performance
period.
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Posttest A-State Analysis

The dependent variable in the fourth analysis of wvarian-z
was mean A-5tate socres meassured after the posttest. Resu.': of the

analysis revesled thsat HA stedents had higher A-State s

c v

- .

: Lxviloa0

th

than either MA (x=11.64) or LA (X=8.72) students (F=6.39, di+2-ibb,

p€{.005). In additicn, subjects in the constructed respons

1]

griups
had higher levels of A-State {(Xx=11,69) than subjects in the tesding
group (X=9.80) grcups. This main effect of vesponse modes was sig-
nificant at the p€.01 level (F=7.70, df=1/!16). Nc other main cifec'ts

or interactions were significant.
Perfocrmance Dsta on Achievement Measures

Effects of Responze Mades and Procgram Length
on Pretest Performance fcxr LA, MA, and HA Students

The means and standard deviations of correct respenses for
LA, MA, and¢ HA srtudents in the response modes and length conditions
on the pretest are shown in Tablie 3.

To determine whether trait anxiety, respcnse modes, and
length were related tc student performance on the pretest, a three-
factor analysis of variance was calcuated. 1Independent variables
in this analysis were level of A-Trait, (LA,MA,HA), response modes
(R, CR), and program length (shert, long). The dependent variable
in this analysis was the number of correct responses on the pretest.
In spite of randomization, results indicated that the reading group
had fewer correct responses (x=7.39) than the constructed tesponse
group (X=8.28). This main effegt”apprcach significance (F=3.21, df=
1/116, p(.io). MoreoverfJStudents assigned to the long vevrsicns had
significantly higher pretest scores (x=8.56) than subjects assigned

to the short versions (x=7.84). This main effect of length was

22
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significantly at the p{.0i level (F=7.69, dt=1:1i6).

Tabl= 3
Mean Cevrrect Responses con the Pretest for LA, MA, and HA
Students in the Response Mode and Lengrth Ccnditicns

A-Trair Levsz)
Groups Low (LA) Mediuwm (MA) High (HA)

All groups (N=128) _
Mean 7,89 7 7.80
SD 3.13 3.0 2,41

Reading-Long Mean (N=32)
Mean
SD

Reading-Short Mean (N=32)
Mean
SD

Constructed Reaponse-Lecng
(N=32) Mean
)]

Ccnstructed Response-Shurc
(N=32) Mean
SD

Effects cf Response Modes zand Program Length
on Pretest Performance for Low, Medium, and High A-State Students

Also of 1ntere§:1n the present study was whether state
anxlety, response modes, and prcgram length were related to student
performance on the pretest. The means and standard deviations of
correct responsés on the pretest for low, medium, and high A-State
students in che respcnse modes and length conditions are shown in
Table 4,

The independent variables.for this anaiysis were level of A-

State dwring the. preteat (low, medium, high), response modes (R,CR),

and length (short, long) " ‘The students were divided into low, medium,

23
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and high A-State groups by ranking the distributicn c¢f A-State scores
. on the rerrospective A-State measure given after the pretest aud

dividing this distribuzion into thirds. The range ot l:w A-Stave

sccres wss 5-7; medium A-State scores vsnged from 8-11; cthe range of
high A-State scores was 12-20. The dependent variable in this
analysis was mean number of ccrrect responses on the pretest. As in
the previcus analysis, the resulecs indicated, in spite of random-
ization, the students in the reading groups had fewer ccrrect
. Table 4
Mean Correct Resprnses on the Pretest for Low, Medium,

and High A-State Students in ths Response
Mode snd Length Conditicns

A-STATE LEVEL

Groups ‘ Low Medium High
Reading-Long (N=32) :
Mean 6,71 9.00 8.50
sD 2,43 2,33 2.12
Reading-Short (N=32)
Mean 5.64 7.30 6.13
5D 2,20 2,95 4,52
Constructed Response-Long
(N=32) Mean 10.00 8.14 8.82
SD 5.20 1,51 2,96
Constructed Response-Short .
(N=32) Mean 7.75 7.45 8.22
SD 2,10 2,91 2.05

responses on the presgmc,(i=7o39) than students in the constructed
response group (X=8.28). This main effect of response modes was
'significant at the p(.01 level (F=5.49,df=1/116) . Further, students
in the short version'hadafewer correct response (X=7.11), tha; stu-
dents in the long version (X=8.84). This main effect of length was

significant at the p{.01 level (F=8.19, df=1/116).

i Qo ' | (3.}
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Table 5
Mean Correct Responses cn the Familiar Posttest for lLcw,
Medium, and High A-Trait Students in the Response
Mode and Length Conditions

A-Trait Levels

Groups Low Medium High

Reading-Long (n=32)
Mean . 16.11 16.92 17.60
SD 2.57 2,33 3.06

{

Reading-Short (n=32)
Mean 18.11 15.46 17.20
SD 3.10 3.93 2.20

Constructed Response-Long

(n=32) Mean 15.56 12.62 12.20
SD 2,92 2.40 2.20
Constructed Response-Short
(n=32) Mean 15.33 15.15 17.20
SD 3.77 2.67 3.39
Table 6

Mean Correct Responses on the Initial Technical Posttest
for Low, Medium, and High A-Trait Students
in Response Mode and Length Conditions

A-Trait Level

Groups Low Med Lum High
Reading-Long (n=32)
Mean 14,78 18.23 18,00
SD 4,82 3.92 5,21
Reading=-Short (n=32)
Mean 18.44 13.08 18.20
sD 3.54 6.30 6.07
Constructed Response-Long
(n=32) Mean 20.22 19.00 18.40
SD 2.59 o 3.19 3,84

Constructed Response=-Short

(n=32) Mean .20.78 19.46 19.80
SD 5.52 4.01 5.07
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Table 7
Mean Correct Responses on the Remaining Technical Posttest
for Low, Medium, and High A-Trait Students
in Response Mode and Length Conditions

A-Trait Level

Groups Low Medium High
Reading Long {nr=32)
Mean 31.33 32,15 31.30
SD 19.27 18.76 12,75
Constructed Response-Long
(N=32) Mean 33.44 28.31 33.60
SD 13.86 17.79 21,38

This triple interaction was significant at the p{.05 level (F=4.48, df=2/i16).

As shown in Figure 3, for low A-Trait subjects, those in the reading-short group
had better performance on the familiar posttest than either of the other groups;
whereas for middle A-Trait subjects, those in the reading long group pertormed
better than either subjects in the constructed response short or the reading short
groups, with the poorest performance of MA subjects in the constructed response
long group. For high trait subjects in-the constructed response groups, their

performance was much poorer than any of the three other groups. In addition, the

response mode by length interaction was significant (F=5.13, df=1/116). As 1s
shown in Figure 4, it was indicated that whereas there was little difference in the
reading group in the long and short versions, subjects in the shorter version of
the constructed response materials performed significantly better than the familiar
posttest subjects in.the long version of the constructed response materials. The
performance of the constructed response-short group was approximately the same

as the reading group. Furthermore, students in the constructed response version
had fewer correct responses (K=16.83);° This main effect of response modes was

significant at the p&.001 level (F=17.73, df=1/116).

. | 27
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Figure 3. Mean number of correct responses on F posttest
for LA, MA, and HA students in the response
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Results of the analyses on the initial technical posttest indicated that
subjects in the constructed response group had more correct responses ai- 19.55)
than subjects in the reading group (X=16.83). This main effect of respcnse mcde
was signiticant at the p (.00l level (F=11.55, df=1/116). No other mal. eirtects

or interactions were significant.

The effect of A-Trait and response modes was investigated on the remaining
technical posttest. The reader may note that since subjects in the short versions
did not receive the remaining technical learning materials, they therefore did not
receive the remé;ning technical portion of the posttest. The results of the analy-
sis of variance on a technical posttest revealed that nc main effects or interactions
were significant, indicating that neither level of A-Trait nor response mode ef-
fected remaining posttest performance.

Effects of Response Modes and Length on Posttest
Performance for Low, Medium,and High A-State Students

Since Leherissey et al, (1971) found that low A-State students made mcre
correct responses than either medium or high A-State students on the posttest,
this relationship was examined in the present study. The means and standard
deviations for correct responses on the familiar and initial technical portions
for the posttest for low, medium, and high A-State students in the response modes
and length conditions are presented 1n Tables 8 and 9, respectively. Table 10
represents the means and standard deviations on the remaining technical posttest

for low, medium, and high A-State students in the constructed response-long and

reading-long groups.
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Table 8
Mean Correct Responses cn the Familiar Posttest
tor Low, Medium, and High A-State students
1n Response Mode and Length Conditiocns

A-State Level

Groups Low Medium High
All groups (N-128)
Mean 16 99 16,40 13.74
Sh 2.78 3.07 3.27
Reading-lcng (N=32)
Mean 16.71 17.82 15.86
SD 2.67 2.7} 2.19
Reading-Shcrt (N=32)
Mean 18,75 16.91 13.89
SD 2.09 2.70 3.92
Constructed Respinse-Long
(N=32) Mean 15.50 13.67 £1.93
sD 2 83 2,87 1.98
Constructed Response-Short
{N=32) Mean .6.38 . 6.67 _ 34,67
SD 2-92 2.81 3.73
Table 9

Meon Correct Responses on the Tnitial Technical Posttest
fcr Low, Medium, and High A-State Students
in Response Mode and Length Conditions

A-State Level

Groups Low Medium High

All groups (N=128)

Mean 18,31 19.65 16.39

sD 5.11 3.14 5.73
Reading-Long (N=32)

Mean 16.07 19.00 16.57

Sh 5.50 3.41 4,50
Reading-Short (N=32)

Mean 17.42 19.00 11,11

SD 4,96 3.52 6.97
Constructed Response-Long
(N=32) Mean 20.75 18,78 18.53

Sh . 3.50 2.73 3.29

Constructed Response-Short
(N=32) Mean +21.13 21.50 17.58
Q SD ) 4,32 2,28 5.90
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Table 10
Mean Correct Responses cn the lnitial Technical Posttest
_for Low, Medium, and Hign A-State Students
in Long, Respcnse Mode Conditions

A-State Levels

__Groups Low Medium High
;i All groups (N=64)
! Mean 37.23 28.40 28.68
SD 16.54 15.69 18.00
Reading-Long {N=32)
Mean 33.93 31.46 27.43
SD i6.46 17.61 17.51
Constructed Re-pense-Long
(N=32) Mean 43,00 24,67 29.27
SD 16.05 12.99 18.81

Two threce-iactor analyses of variance were calculated on the familiar

and initial technical pestrest. Independent variables for these analyses were

level of A-State during the posttest (luw, medium, high), response mecde conditions
(R, CR), and length (short, long). 1In the final analysis for the remaining technical
materials, the independent variables were level of A-State during the posttest

(low, medium, high), and response modes conditions (R, CR). Students were divided
into low, medium, and high A-State groups by ranking the distribution of A-State
scores on the retrospective A-State measure glven after the pesttest and dividing
this distribution into thirds. The range of low A-State scores was 5-8; medium

A-State scores ranged from 9-12; the range of high A-State scores was 13-20. The

reader may note that the students in the shgrt versions did not receive the re-
maining technical materials and thus did not receive the remaining technical
posttest.

The results of the analysis of varigncé on the familiar posttest scores
indicated that there was a significant A-State by response mode and by response

mode interaction (F=3.18, df=2/116, p.£.05). As is shown in Figure 5, increasing

Ric - - 4R
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levels of A-State were debilitating on familiar posttest performance for all groups.
Moreover, the constructed response-long group performed consistently pcorer than

the other treatment groups. Further, while the reading-short condition resulced

in the best performance for low A-State students, this condition for high A-State
students was debilitating. For the reading-long group, their performance was
realtively consistent for all levels of A-State.

Results of the ANOVA on the initial technical posttest indicated a sig-

nificant A-State by length interaction (F=3.21, df=2/116, p {.05). As is shown

1in Figure 6, the students in the long versions performed relatively the same,
independent of A-State level. In contrast, in the short versions, medium A-State
students performed bet'er than either low or high A-Stace students. Further, the
main effect of response modes was significant at the pl(.OOl level (F=15.65, df=
1/116) with the constructed response groups scoring higher (£=19.55) than the
Reading groups (§=16.69). It was also shown that A-State was a significant factor
etfecting performance on the initial technical posttest (F=7.5, df=2/116, p .001),
as wedium A-State students scored higher (§=19-65) than either high (X=16.30) or

low (X= 18.31) A-State Students.

The results of the analysis on A-State and response mode on the technical-
remaining posttest indicated that no main effects or interactions were significant.
Neither level of A-State nor response mode affected students remaining technical
scores.

Given that the pretest scores were affected by response mode and length,
all preceding analyses were recalculated, using the pretest as a covariate on the
posttest scores. The results of these analyses of covariance yeilded the same

Lot
statistical conclusions, therefore, these. results are not reported.
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Learning Time Dacta

Ettects of Response Modes and Length on Learning
Time Data for LA, MA, and HA Scudents

The means and standard deviations ficr mean learning times of LA, MA, and

HA students in the response mode and length condiiilons are presenced 1a isple .

Table 11
Mean Learning Times of Low, Medium, and High
A-Trait Students 1n Response Mcde
and Length Conditicns

A-Trait Level
Groups Low ___Medium High

Reading~Long tN-32)
Mean 49.00 45.46 44.30
sD 22.63 8.22 9.7:

Reading-Short «N=32)
Mean 25.00 26.23 29.20
SD 2.40 5.88 6-39

Constructed Response-Leng
(N=32) Mean 120.33 :22.85 120.10
SD 29,42 18.23 22..3

Constructed Response-Short
(N=32) Mean 65.89 65.08 68.60
SD 10.60 17.07 6.31

In order te determine whether students of different A-Trait levels 1in
the response mode and length conditions would differ on total time spent on learning
materials, a three-factor analysis of variance was calculated. Independent variables
in this analysis were level of A-Trait (LA, MA, HA) response mode conditions (R,
CR), and length (short, long). The dependent variable in this analysis was mean
number of minutes spent on the learning task.

Results of the anéiysis of the variance of these data indicated a lengﬁh
by response mode 1interaction (F=é1.95, af=1/116, p{.001), which indicated as is

shown in Figure 7 that there was little difference 1n total time for subjects 1in

36



~30-

the rezding group as a function of lengtl. For subjects in the constructed
response group length was a determining factor in total time. In addition,
the main effect of response mode was significant (F=446.10, df=1/116, p<.001),
indicating that subjects in the reading group spent significantly less time

(X=46,09) than subjects in the constructive response group (X=121.25). In

addition, subjects in the short version spent significantly less time (X=46.61)
than subjects in the long version (X=83.67). This main effect of length was

significant at p€.001 (F=186.24, df= 1/1l6).
Hostility Data on Experimental Session

Zffects of Response Modes and Length on Hostility
Scores for LA, MA, and HA Students

The means and standard deviations of hostility scores for LA, MA, and
HA students in the response mode and length conditions are presented in Table 12.

In order to investigate the relationship between A-Trait, response modes,
and length on total MAACL hostility scores, an analysis of variance was calculated
in which level of A-Trait (LA, MA, and HA) response modes (R, CR), and length
(short, long) were the independent variables. This analysis revealed that the
constructed response groups had higher hostility scores (i=12.78) than the reading

‘r group (X=10.72). This main effect of response modes was significant at the

p{.001 level (F=14.40, df=1/116). No other main effects nor interactions

were significant, indicating that neither A-Trait nor program length differ-

entially effects hostility levels.
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Table 12

Hostility Scores for Low, Medium, and High A-Trait
Students in Response Mode and Length Conditions

Groups

Low

A-Trait Level
Med ium

High

Reading-Long (N=32)
M=an
SD

Reading-Short (N=32)
Mean
SD

Constructed Response-Long
(N=32) Mean
SD

Constructed Response-Short
(N=32) Mean
SD

10.44
2.35

13.00
2.40

12.22
2.39

10.70
3.89

i0.
.06

30

.10
.29

.60
A7

Discussiun
The purpose of the present study was to replicate and extend the major

findings of Leherissey et al. (1971). Speclfically, the present study scught

to reduce state anxiety and improve performance by shortening the amount of
time spent on the instructional materials. Thus, the findings of the present
study will be summarized in the order'of (a) the replicable findings; (b) the
effects of reducing program length on state anxiety; and (c) the effects of
shortening program length on performance. In addition, the effects of hostility,
as measured by the Multiple Affect Adjective Check List (Zuckerman et al.,
1965) will be discussed.

The findings of the present study which replicated those of Leherissey
et al. (1971) include the finding that, in general, high A-Trait students had
higher levels of A-State throughout fke experimental task than either medium

or low A-Trait students, thus supporting Trait-State Anxiety Theory predictions.

In addition, the A-State analyses of -both studies indicated that A-State scores

1
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decreased for both the reading and constructed response groups from the pre-
to familiar measures, remained relazively constant for the reading group
following the technical materials, but increased for the constructed response
group on the technical A-State measure. Further, students in the constructed
response groups were fbund to have higher levels of A;State during the posttest
than sctudents in the reading groups.

Regarding the replicated performance results, neither level of A-Trait
nor level of A-State affected student performance on the pretest. Resulcs
of posttest performance in both studies indicated that students in the reading
groups performed berter than students in the constructed response groups on
the familiar portion of the posttest. With respect to the total time required
to learn the instructional materials as subjects in the reading groups.

With respect to the A-State findings in the present study which did
not replicate those of the prior study, it should be noted that the pertormance
of A-State measures used in each study were not directly comparable. Students
in the long versions were not directly comparable, in that in the present study
they responded to only the remaining tzchnical materials on the final in-task
A-State measure, whereas in the prior study, they were instructed to give
an anxiety rating on the entire technical task. Thus, the failure to replicate
some of the A-State findings may have been due in part to this methodological
factor.,

With respect to performance results in both studies, several findings
failed to replicate. First, the interactions involving A-Trait level and response
modes on the familiar posttest were in the opposite directions. That is, in
the prior study whereas high A-Trait students in the constructed response group
performed better than low A-Trait students, and low A-Trait students in the
reading group performed better -than the high A-Trait students on the familiar

portion of the posttest; the reverse was true in the present study. In
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addition, low A-State students in the present study were tound to periform
significantly better than high A-State students on the familia: posttest, while
there was no main efrect of A-5tate 1n the prior study.

The hypothesis that students i1n the long constiucted respcnse version
would have higher levels ot A-5tate than students in the Long reading version,
whereas there wculd be nu diritezente in the A-Stace SLOLBS-Of students 1a the

short reading and constru.ted rtespense versions, was not supported in the praesent

study. Althcugh the reading and .onstructed respunse groups wete nol ound
to differ 1n A-State sccored during the ramiliar materlal$, the construcced response
groups had higher levels of A-State during the initial technical materials,
the remaining technical materials, and the posttest than the reading groups.
Thus; shortening program length was nct tound to be etrective 1n reducing
state anxiety durlng the learning task and pcsttest tor students in the constructed
response group.
It was further hyporhesized that shoxtea1ng prugram length would
improve the posttest perfcrmance ot students in the constructed response short

group relative to the performance or students in the reading short group.

Relevant to this hypothesis was the significant interaction between response
modes and program length on the familiar posttest which indicated that whereas
ther was little difference in the performance of students in the long and short
reading groups, students in the shcrt constructed response version performed
significantiy better than students in the long constructed response version.

In addition, there was a significant interaction between level of A-
State, response modes, and program length on the tamtliar portion of the posttest,
which indicated that level of A-State was not as debilitating to the performance
of students in the short constructed response version relative Lo the perfor-

: P s

mance of students in the long tonstructed reéponse version. That is, medium and

high A-State students in the short constructed response version pertormed at

approximately the same level as students in.the reading versicns; whereas for

UM
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students in the long constructed response version, level of A-State was parti~

- cularly debilitating to the performance of medium and high A-State students.

This interaction thus provides some indirect evidence of the differential
effects of A-State for students in the short and long program versions.

An analysis of the performance of students on the initial technical
posttest partially supports the hypothesis that shortening instruction time
would improve performance in that only for the medium A-State group, did short-
ening length improve performance. However, for the high A-State group, this
procedure was debilitating. Thus, shortening program length was only partially
effective in improving the pertormance of students on the familiar and initial
technical posttest.

With respect to the hostility findings, it was found, as predicted,
that students in the constructed response groups had higher hostility scores
than students in the reading groups. Contrary to predictions, however, short-
gning program length did not effect the.hostlllty scores of students, i.e.,
students in the long and short program versions did not difier in mean hos-
tility engendered by the learning task.

In summary, the findings of both studie: indicated that the impact
of the constructed response variable was paramount, in that students in this
response mode condition had higher levels of state anxiety, hostility, and
poorer performance on the total technical posttest than students in the reading
groups. The major findings of both studies, in general, supported Trait-State
Anxiety Theory and replicated the effects of response modes and state anxiety
on performance in a CAI task. However, the instructional treatment of short-
ening time spent on the CAI task was not effective in reducing state anxiety.
On the familiar and initial technical posttest, shortening program length
did prove effective in improving the perforﬁdnce of the constructed response=~

short relative to long versions, which may have been due to decreased memory
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load for this group.

The failure to replicate Tobias' (1968) findings that there was no
difference in the performance of the reading and constructed response groups
on the familiar P1 materials, whereas the constructed response group performed
better than the reading group on the technical PI materials, suggests that
the nature of the CAI task may contribute to discrepancies between the PI and
CAI findings with these learning materials. One major ditference between the
PI and CAIL task relates to the manner in which students in the constructed
response groups ''drew" EKG tracings. 1In the PI mode students drew EKG tracings
on both the learning program and pcsttest via paper and pencil, whereas in
the CAI mode students "drew'" EKG tracings in the learning program by typing
numbers with which segments 2f the EKG tracing were associated. The posttest,
however, was administered off the CAl terminal, via paper and pencil, and
the students actually drew the EKG tracings. This difference in procedures
may very well have contributed to che failure to find superior performance for
the constructed response groups on the remaining technical portion of the post-

test which covered the EKG tracings.

The present findings, therefore, would seem to indicate that it is

not instructional time per se that is the critical variable for reducing state
anxiety and improving performance. The intrinsic differences in the nature

of the CAI learning task for the constructed response and reading group,
including their differential effectiye and cognitive effects, imply the need

to direct research efforts to the study of more relevant task variables.
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