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( Two versicns of a computer-assisted instruttion
. practice. lesscn on series resonant ciccunit analysis were compared. -
‘vas a program control version which regpired comsiderable time
- students to reach criterion level. The‘other -program was a
©  revised student control ‘version~of the sawe lesson. In the progranm -
control version, quantity of practice was determined by .an adaptive :
branching algorithm based on student performahce; the studeat control’
version-made prac¢tice.prior to a’criterion item optignal..Subjects
vere 84 traifteessin basic electricity/electrormics at the Naval’
P Training Center in San Diego. Those using the student control progras
. showed a marked time savings over, those using program control, and °
. student control of training “produced more.uniform performance. Large
time savings and increéased test scores -supported the hypothesis’ that |
d knowledgeable student can realistically estimate when he, has - -
. mastered the practice mateérial. (CH) - . . " C '
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A;ING IT POIKTS OF VIEW OR ommo:s . . Pat‘r.i?ia S. -Erederic‘kg. y > ’ ‘ .
STATED DO NOT NECESSARILY ,REPRE- :onnel. Re ’ it Cen

SENT OF FICIAL NATIONAL INSTFTUTE OF - Navy ’-P.er.s,- el sg.}rdl a?d ,Develoemg_nt - ter
EDUCATION POSITION OR POLICY Q " ) - : '

TN . Paper Presented at 1976 AERA Conference "'~ .-,

One of the main objectives of ‘N_a\’ry'training has been to minimize .-
time required for training while‘ mafntaining or,improving the level’ of
achievenent. This has been accomplished, typically; through ‘individuali-
zation of. instruction either on-line or off-line over a gcross-section .
of schools:. The goal of this project was to determine whether fiime . -
savings, could be :increased as afunctionof achangein the ‘of —
control of ;.learn:ing from program control to leainer cbntrol in a|CAI .. el
. practice lesson. .
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.. In a 1974 study,. Judd, O'Neil, and Spelt aptly summarized the\ lit-
erature on learner control as "confused but interegting." They p‘y tulate
some reasons for the confusion: (1) a lack of consensus om the d 'fir;itié"n
of learner control, (2) no general agreément of factoxs to be varied -, '
under learner control, and (3) rarely any effect-on learning from |the ’
.manipulated leéarner control var;(al_:les,-’ probably ‘bgg%ause of - confoundip

..by othér variables. : 1 _ , I S e
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. Merrill and Boutvell (1972) introduced a matrix of three qualitgtive . -
instructienal strategy variables crossed by three quantitativevari les.. -t
Locus of céntrol was one of the quantitative variables. Merrill.(1973) . ‘-
refined the matrix which Yecame the rationale underlying -the TICCITy| ~ - . °
system and specified that two of the qualitative variablés; pregentjtioy’ -’
form-.and mathemagenic information, be tnder student codtrol. Specifi~ "~ 1.
cally, the matrix was operationalized in TICCIT by allowing ‘t_i}a student .’
control of quantity and sequence of instructional material. " -

38

-

- % - This study provides evidence for Merrill's hypothesis’ and “the use~ -

: fulness of student control of imstruction. It seems.regsonable- that L
a student activély invol¥ed in(learning with an, opportunity for testing . -
his judgements can reqligtically estimate ‘when he has ;nggj:g_';;gg the materi‘a%l..

aLl . ¢
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Prior st{g.dies concerhed with learner control have emphasized control
. of sequencing, content, -pacing, feedback, and presentation media. Studies
* by Dean (1969)(and S'lough.,-m:iis, and Lahey (1972) investigated student
" gontrol of practite. e T ' ) ’
(o b

Dean investigated the effects of learner controlled practice on o p
q arithmetic problems by fourth, fifth, and sikth grade remedial students. .
\9 - He found that only thé sixth graders under learner dontrol spent sig=' | o~
 nificantly less time :jrg/ct-icir}g thah the progran’ control group with no o
; m . difference in test scores o B . oo :
b8
Q

. v
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- Slough, et al. (1972) also report gignificant time savingé under . ° o
student control .of instruétion when compared to a linear ‘fixed-sequence. - o

. . program. - The current studymcompares learner control with adaptive - o
! . prograsi control tapbefr than linear program cofntrol. .
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i‘ ) . Thisr study used CAI ma.terial which’ taught ‘well under program control
‘l - but tgok too long to reach eritetion. Two veiions of the lesson were com—
| R pared. the original pi:ogtam control versior 'and a revised+student con-

t . ¥rol:version. , It ewas hypothesized that time savings could be increased

‘ -x5 2 function of rstudent control of prac,tice. . ) , »
n. . . [ ; .‘ . . - R . .
. o [ . ¢
L b S ;“,lmnwn Y
: n : ,t .. ~ § \- n . .
v oa. .+ The subjects were 84 tra:.nees in the Basic Electricity/Electronics

s School, Naval Training Center, San Diego: The'task, uas practice on series ,
resonant c1rcuit analysis and was* presented on an IBM 1500 CAI system. ,

‘J' * s .,'- - + - N . -
L

— I mmm" . practice—“ _Jcees' on—was 5 : on on circuit
) analysi-s theory. In the theory lesson, the s udent learned to solve for =

phase e, impedance, and total voltage -in polar form ‘given reactance

and. esistance values. 1In addition to recalling and applying the formulas °

for 1ﬁpedance and total voltage,"the studept had to be, skilled -at using °

trig bles dnd solving trig functions. ) T

A}

- 0" The experimental lesson consisted of practice in solving for, phase
N a.ngle, impedance, and total voltdge. All practice items used realistic
circuit values and were randémly generated from computer algorithms

|

|

o o
oo Table\l summarizes the: differences between the. program control version ) |
. |

|

|

|

, -+~ . #nd thé student control version. ' -
- ‘ - In the program control version, quantity of practi\e was determined

by an ada,ptive branching algorithm based on student performance. .

. Th; *algorithn required a student to pract'ice to a criterion of two
L problems correct out of four for, each subset of problems. Each practice,
' set consisted of two subsets of four different types of ,problems. Then -
- the. student was gz,ven a criterion item and branched on to the nekt objec- - .
tiveo - - - R ., .
. - . ~
¢, . In the student control version, practice prior to a criterion item ' "
% was- optional. If he missed.the'criterionr item, he wa$ forced to practice :

one problem for each type of question.., = - . oo .
- ]

-

-
2

* Both versions had an ¢ptional review at the end. An asterisk was®
~ displayed beside the type of problem in which a student needed more
" practice. The <ritegion for cueihg a dif‘ficult area was three or more .
.exrrors on that Lype question.: . - . e

. , oot RESULTS AND DISCUSSION N A o
. N / Y o
. Students ih both the program control and student option groups - L
" had about 10 hours of prior experience with CAI. In addition, data for
the student option lesson were obtained from -4 study of long term CAI A '
.t » 4n which.the students had .about: 42 hours of prior CAI experience. Results o
W . for aIJ. three- groups are showa in Tables 2 .and 3. o
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) "Practice Required Optional .
R :‘. I . T LI oI T -
Practice Cfiterion ~ 2 out of 4 correct 1 problem for each
. T g (max 8) Sfpax 4)
Error on . : 7
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TABLE 2

S

<

Training Time Means, Standard Deviations and Coéﬁ;cients'.:

Lo : e
of Variation fgr Program Control and Student Control:
o of CAI Practice : . 7
\,
" - - - — B . -
: ) : Program Control Student Gontrol ’
; N ) . Short Term Short Term— Long Term—;
- ) (N=10) . - (N=24) . = {N=50r— - o
( s - = : T :
.7 X (min) . 68.6% 34.4 o . 38.8
_ sp:  * .- 29.09 13.73 " 30.53
’ C (percent) . 3 42.4 . 39.9 78.8%%
- ' R
) *PC > ST, LT (p < .05) “
**LT > PC, ST (p < .05)
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. Posttest Score Means, Standard Deviations o : .
and Coefficients of Variation for Program Control and. T

et

. : Student Control of CAI Practice L \\\

‘

. . .
.
A . . .

T
- .

’ . ' ) Program Control - " - Student Control

g ‘

o
"

~ ' - Short Term Short Term Long. Term .
a=10). . (@e24) (=500 7

- - - -

X (min) ~ - S S 96.6 95
sp -~ R T ¥ [ SR 7.99 11.02 I
¢ (percent) . 125.0% , 8.3 o136 :

-3 . ,
R n = ;
* > ( < ) 5 ’ ~
PC > ST (p < .01 ) . o . »
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The iuportant comparison for locus of control is‘between the short

>

tern conditions.

Table 2 shows that student control produced a very.

marked time savings over program control.

The time savings also oceﬁrred

for theslong térm students.

This indicates there was no degradation

in time s#v1ngs with extensive prigr_QAITexpexience.

¥ Variabllity was greater in the " long term groyp than either the short
term student control or short term program control groups., The coeffici-
ent of.wariation was used as a measure of relative varlabilitx}and is
the standard deviation-divided by the mean. The larger variab 1ity may
- be due to greater experience with the use of student options sinte e,-
. RN prior module of instruction used it extensively. o .;’

]

" Test scores for the criterion-referenced test are shown in Table

3. The scores are higher in the student control group although they are
not significantly different. However, there is probably a céiling. effect
o the distribution because the scores approach 1:00. For that reason T
a test comparing the means is not very powerful. A higher mean is cor-
.related with reduced variability and data in Table 3 indicates that this /
is the case. Relative variability in scores is significantly smaller- >
for the short term student control group.

\

it appears that student control.
of training produces more uniform performance.

] I =

In conclusion, when’ the data is embedded in Fhe context of Merrill'
strategy matrix, the large time savings and increased test scores. offer
research evidence to support the hypothesis thdt’ a knowledgeable student
can realistically estimate when he has mastered the practice material.
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