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FIG. 1 Criteria to determine the level of di-
fficulty for branching type.

TABLE1 The step number of problem and
observed and predicted value

Problem T Mit;lpss SR gbeze— Predicted
Qw®©Q®P®D

4372+18 |1 3 3 6 3 4 2 2 25 22.6

812+221 2 2 4 1 4 1 1 23 23.1

79732+2 |5 5 5 0 5 0 4 29 27.6
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TABLE 2 Criteria for classifying the problems into
difficulty levels based on predicted value.
Level Predicted Value

5 14.1-19.4

4 19.5-21.4

3 21.5-23.4

2 23.5-25.4

1 25.5-27.8

TABLE 3 Criteria for classifying the subjects into
ability levels based on the pretest

Level Correct Number of Problems
5 | 24~ 30
4 18-23
3 12-17
2 6-11
1 0- 5
TABLE 4 Number of problems in each level for

Mixed type

Problem Level
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1 2 3 4 5
5 % 1 1 2 3 6
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3 L 1 6 3 2
2 ! 6 3 2 1
1 { 6 3 2 1 1
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TABLE6 Number of subjects in each level for

Fixed type three drill types
{ Problem Level Drill type
Day * [ Ability Level R
1 2 3 4 5 Branching Mixed  Fixed
1 ]L 3 3 3 2 2 5 4 8 3
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Problem Levels Problem Levels Problem Levels
FIG. 2 Mean proportion of FIG. 3 Mean proportion of FIG. 4 Mean proportion of
correct response in correct respose in correct response in
pretest for branchi- pretest for mixed pretest for fixed type.
ng type. type.
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TABLE 7 Analysis of variance of ’yoverall design TABLE 8 Analysis of variance in Branching type
Varlance df MS F i Variance i df MS F
Between Se 120 ‘ ] Between Ss : 38 g
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TABLE 9 Analysis of variance in Mixed type

TABLE 10 Analysis of variance in Fixed type

Variance }df MS F

Between Ss 40
Ability level (A) 4 52044. 35 60.614] P< . 001
Error - 36 858. 71

Within Ss 369
Problem level (B)| 4| 12385.21 42.384 P<{.001
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Error 144: 217. 40
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Between Ss 40i; {
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FIG. 8 Mean proportion of FIG. 9
correct response in
drill-practice period

for Branching type.
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Mean proportion of
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FIG.10 Mean proportion of
correct response in
drill-practice period
for Fixed type.
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ABSTRACT

EFFECT OF INDIVIDUALIZATION IN PRACTICE
ON DRILL LEARNING

Hajime Yoshida

Three types of drill were proposed to test the
effectiveness of individualization on drill practice.
The division problems to be practiced in the expe-
riment were sequenced according to difficulty level
of problems (called problem’s level) by predicted
value estimated from equation 1. The subjects were
divided into one of five ability levels by pretest. In
a drill of branching type the drill broblems of the lst
day were matched in learner’s ability level. During
subsequent practice days problem’s level assigned
to him depended on his last result (FIG.1). In a
drill of mixedtype an ability level decided by pretest
was appliedto learner throughout drill practice per-
iod. Half of the drill problems in this type were
composed of problems which were coincident with
learner’s ability level. The remaining were formed
from other problem’s level (TABLE 2). In a fixed
type learner was given the problems made from all
problem’s difficulty level (TABLE 3). After four drill
practice days the posttest was performed.

The main results were as fallows :

1. In analysis of variance of TABLE 5, the diffe-
rence of total score was unsignificant among three
drill practice types. However, as can be seen in a
significant drill practice tests interaction, there’s

obviously difference in gains from pretest to postte-
st : A fixed type is best with proportion correct of
gains of 0.163 (number of correct answers, 4.88),
a mixed type is next with 0.125 (number of corr-
ect answers, 3.64), and a branching type is lowest
at 0.070 (number of correct answers, 2.10).

2. Proportion correct was higher as the learner’s
ability level increased and probleml’s difficulty level
decreased in all drill practice types (TABLE 6, 7, 8).

3. Gains from pretest to posttest depended on
learner’s ability level in both fixed and mixed type.
Learner with higher ability obtained a little gains
(ability 4 and 5). Learner with moderate ability
showed the greatest gains (ability level 2 and 3).
But learner of low ability reversely indicated the
decrease especially in a fixed type from pretest to
posttest. Such interaction was not found in a bran-
ching type.

These results were distinctly opposed to the pre-
diction that practice effect was higher as drill pra- °
ctice was individualized to learner’s ability. Then,
it was suggested that individualization of drill pra-
ctice resulted in restricting learner’s potentiality be-
cause of missing the opportunity to challenge har-
der problems.
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