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Abstract
The indfvidual countributions made to the cognitive processing
capacity (CPC) method of teaching and studying by c¢riterion
tests and unit retests were investipgated. The results showed
that c¢riterion tests and unit retests could lead to improved
student performances by 32% and 67%, respectively. The majority
of those who retuvok the tests were low CPC students, and 732 of
them improved their letter grades. Long-term beneficial effects
were evident in that the initially significant difference be-
tween those who did retake the test and those who did not was

eliminated on a 3-mon.h delayed test.
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Chunking Method ot Teachiay and Studying (111): ‘Tcst Effects
Tames M, Furukawa
Nancy Cohen
Towson State University

Statement of the problem

The chunking method of teaching and studying requires
students to learn information in quantities that do not exceed
their cognitive processing capacities (CPC) (Furukawa, Cohesn,
Sumpter, & Hirsh, Note l; Furukawa, Cohen, & Sumpter, Note 2).
As measured by Furukawa's (1977) test, CPC refers to one's *
capacity to recall i1nformation after a single, brief exposure
to the materials. The student is also required to chunk the
inforation under a nexus (concept or principle) located at the
next higher level on the hierarchical structure of knowledge.

Two earlier experiments supported the use of the chunking
method of teaching and studying. The first experiment involved
conditionally-accepted students, with Scholastic Aptitude Test,
Verbal, scores of 350 or less and low CP%. The students were
taught to use the method through a chinking programmed instruc-
tion booklet (Furukawa, 1978). The principles were then incor-~
porafed into the structure of an undergraduate general psychology
course. The students studied individual chapﬁers of an intro-
ductory psychology text by using a chunking study outlire (CSO)
provided by the instructor and then took a criterion test. An
end~of-unit test was administered after every third chapter.
Students had the option of retaking the test once, with the pro-
vision that the grade of the second test was to be their grade

for that unit. The application of the chunkiug method by both

{netructors and conditionally-accepted students resulted in an
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it eany 1 theil succvss rdates (a prade ol C or hipgher) ftrom
IR7 Lo Y07 acrusas Tlwo sceparate classes.

A sceond eaperiment demonstrated that the use of the short
CS0 was more vonducive to cltective teavrning than the long ver-
sion (Furﬁkawa ¢t al. Note 2). The rationale advanced were as
tollows: (4) The longer outlines may have provided too nmuch
information, causing an overload of the student's CPC; (b) the
quantity of information also may have impeded chunking, as thg
relationships among the various concepts and principles were
obscured; (c¢) the availabiliry of the information may have led
to its reading or recognition instead of rehearsal through re-
call of the concepts and thelr definitions. This same experi-
ment yielded data showing that the chunking method led to an
overall recall percentage of 85% of original learning after
three months. With the elimination of questions on problem
solviang, a skill not normally taught in an introductory course,
the retention rate of discriminations, concepts, and principles
(Gagné, 1965) was 95%. Nevertheless there was some indication
that the low CPC students may be handicapped in contrast to the
high CPC.students on the delayed posttest.

To summarize, the previous favestigations began with a broad
question as tvu whether the chunking method of teaching and study-
fug ls effective and followed that question with more specific
onces on outlines and retention rates.

The present study is an attempt to investigate the coutri-
butions made by specific testing procedures to the chunking
method ot teaching and studying. Specifically, the questions

asked in the present study were as follows:

~ £
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. Do the vhapter criterion tests lead to measurable
dittoerences fn pertormances on the cand-of-unit tusts viven after
every three chapters?

2. Do rvlusls.lcdd to higher test grades and to increased
long-term retention?

3. Do the high CPC students surpass the test performances
of the low CPC students? |
Subjects

One hundred and eighty-one students in a class of intro-
ductory psychology participatéd in the study. Due to withdrawals
from class, absences, and other speciflc reasons to be consid-
ered later, not all of the students are included in all of the
data discussed. The mean CPC score of the class was 5.79, with
a standard deviation of 2.07. Based on these statistics, the
high CPC designation was given to ﬂtudents with a CPC of >8.00
and low to those with a score of idioo. The medium CPC scores
were 5, 6, and 7. These divisions resulted in 29 students being
categorized as high, 50 as low and 102 as medium CPC students.

Procedure

At the beginning of the course, the students took a CPC
test and then mastered the principles of the method through use

of a programmed instructional booklet, The Successful Student:

Study Skills (Furukawa, 1978). Next, they learned a chapter of

the introductory psychology text (Morris, 1977) by applying the
chunking method. To facllitate applicatton, a4 CSO was provided

tor ecach chapter. Also a student assistant instructor (a senior

Oor pracudte student) was avallable to cach group of 15-20 students.

Third, the students were piven the option ot taking a criterion

*
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test consistiung ot 20 multiple-cholcee questions atter studying
the coutents of a4 vhapter. As an inducement to take the cri-
terion test, the studenls were told that a prade of A or B (85%
or 75%, respuctively, of the tust {tems answered correctly)
would lead to the award of one-third of a point. 1f at least
two-thirds of a polnt was obtained ovver the three criterion
tests, then an extra puint would be added on to the fest score
obtained on the end-of-unit test covering these same three
chapters. The sthents were also told that the extra point
would probably mean 4 higher letter grade for 20 to 30% of the
class and was, theretore, a vorthwhile effort. The criterion
test would also glve the students an indication of their end-
of-unit test scores; that is, an A or B on the criterion test
would probably mean that they would get an A or B on the end-
of-unit test. An unmeasured aspect, of course, vas the.highet
grades achieved on the end-of~-unit test as a result of the
effort expended in passing the criterion test. I1f the students
failed to get an A or B on the criterion t~st, an analysis of
errors was made and further study of weak at;as encouraged.

for all of the end-of-unit tests (40 multiple-choice
questions) except the last one, the students were given the
option of retaking the test 1f they did not obtain a grade of A.
1f this option was exercised, the grade for the unit was based
on the second test, be 1t higher or lower than the original
test score. The students were always gliven a minimum of two
days to prepare for the retests. For the purpose of allowing
retests, several alternate forms of the tests were prepared.

A l2-item multiple-cholce test covering the materials on

the tirst unit was administered atter approximately three months
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had elapsed since the end-of-unit test., The test ftems were
evenly divided into questions which were on the initial test,
quustions which were only on the retest, and questions which
were on neither ot the previous two tests.

4

Results

A

The data are p;esented in the same order in whickh the ques-
tions were asked earlier; namely, questions on criterion tests,
retests, and CPC. The analyses of criterion tests and retests
were limited to the first of the introductory psychology tests
because the immediate posttest (IPT) versus delayed posttest
(DPT) comparison was based on the first test.

Criterion tests appeared to bhe beneficial in raising test
grades. That ls, the addition of the single point to the first
end-of-unit test score increased the letrer grades of 13% of
the students. Furthermore, 19% of those students wio did pot
complete the required number of criterion tests could have
raised their letter grades by taking the tests.

The retest for the first enﬁ-cf—unit test was t-ken by 46
students. A significant number (31 of\@72) of them attained a
higher letter grade while n> one experienced a drop in letter
grade, %2 (1) = 4.88, p < .05. The means and standard deviations
for the original and retest scores were 24 .15, 5.51 and 28.22,
5.44, respectively.

The retention rate over a period of approximately three
months was evaluated by a 2 X 2 factorial design. The original
plan was to determine whether there would be any differences
among the three types of test questions; namely, the questions
which were on the original test, the questioas which were on

the retest but not on the original, and new questions which
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appeared on neither of the two earller tusts. However, no
significant difterences were found betweun the test and retest
groups vn these questiouns. Therefore, the analysis of varliance
was conducted on the posttests (IPT and LPT) collapsed across
ail types of test questions flor the no-retest and retest groups

(see Table 1).

Insert Table 1 about here

The analysis showed no significant difference betweem no-
retest and retest groups, but there was a significant difference
between IPT and DPT, in favor of the former, F (1, 32) = 32.45,
p < .00l. There was a significant interaction, F (1, 32) =
6.92, p < .025. The source of the interaction was a signiii-
cant difference, F (1, 32) = 8.45, p < .01, on the IPT between
the no-retest and retest groups favoring the former but no
significant difference on the DPT. A separate analysis showed
a pretest to DPT gain of 88%.

As for the third question on differences in performances
between high and low CPC students, a significantly larger per-
centage (90%) of high CPC studeuts as compared to 712 of the
low CPC students completed two or three criterion tests, x2 (1)
= 7.42, p < .01, Furthermore, more than twice as many A's and
B's were obtained by thé high CPC students with about a fourth
less D's and F's on the first test. Consequently, a signifi-
cantly larger proportion of the low instead of the high CPC
students retook the test (31% of 49 vs. 17% of 29), X2 (1) =
4.08, p < .05. Of the 5 high CPC students who retook the test,

602 {ncreased their letter grades and of the 15 low CPC students
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who retook the test, 737 lucr;aScd their letter grades. Be-
cause of the small number of high CPd students retaking the
test, no statistical cumpaiidons were made. Nevertheless, the
difference between the means of the two groups decreased soﬁe-'
what from 7 to 5.53 from test to retest. The correlations
" beLween CPC scores and test scores were .37 and .40 on the test
and retest, respectively, buth‘céefflclents being significant
at the .00l level, with a df of 76..

Th; foregoing findings led to a post hoc analysis of final
grades received by the class. The final grade, assigned by
averaging lettev grades across five tests, showed the percen-

tage distribution given in Table 2. Note that 93% of the high

Insert Table 2 about here

CPC students and 86% of the low CPC students successfully passed
the course, with grades of C or higher. This difference in
success rates was not significant.

Conclusions

Chapter criterion tests appeavr toO have a direct effect on
letter grades under the conditions specifies here, where one
point can be added to end-of-unit test scores. That is, 132
of the students increased their letter grades by achieving the

additional point. What is not apparent from these percentages,
of course, 18 the degree of achievement attained because of the
effort made in reviewing tor and after the criterion tests. By
analogy, 1f we coaslider the evidence of the value of the retests
found on the IPT, DPT, and no retest, retest analysis, studying

for the criterion tests seems to be recommended. As shown, on
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the original test there fs o signiglcant difference between

the two groups (those who touk only the original test and

those who retook.}he first test), favoriung the group that did
not rutake the tust., However, there 18 uno signlficant differ-
ence between the two groups on th§ DPT after the intervention
of the study for the retest.

The retests also appear to be a beneficial part of the
chunking method of teaching and studying. Of the 46 students
who retook the test, 31 or 67% improved ;heir letter grades.
Since a larger proportion.of low instead of high CPC students
retook the test, the option of retaking tescts is certainly to
the advantage of the former. This advantage becomes doubly
important when the retention rates.are'exanined. The results
indicate that retaking theé tests increases long-tetn.retentiou
of the information 8o that the significant difference that
exiasted on the original test 1is eliminated. In fact, th? mean
of the students who retook the test is slightly higher on the
DPT. And a pretest-posttest comparison shows an 88% increase
in knowledge across «ll etudents. k
| Clearly the high CPC students appear to have an advantage

over the low CPC students. More than twice as many A's and
B's were obtained by the high CPC students with about a fourth
less D's and F's on the first test. Stated in terms of mean
grades, the high CPC students scored about 5% points better on
the 40-item test. Table 2 shows,'however. that it is possible
for an equal number of high and low CPC students to pass the
course. . We should note, neverthelesss, that the chances of

failing are proportionately gruater for the low CPC students,
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10
that is, students with CPC scores of < 4.00. As for the
criterion !Ests. they appedar to benefit the low CPC students
more than the high CPC students when an additional point can
be earned through achieving a grade of A or B. Despite this
finding, the criterion tests are probably equally as helpful
to both groups of students by encouraging thém to study and
providing them feedback. The retests are also especially bene~
ficial to tge lov “PC students, as indicated by the Jata. Over~
all,y low CPC appears to place a 11m1tatiou on the quantity of
information which can be processed at one time,'énd it may
affect the final achievement of these students. More than
likely, the students need-mote rehearsal time and greater re-
liance onxatudy strategies. With the successful application
of the chunking method of teaching and studying, however, the
;low CPC students appéht to be able to equal the passing rates
of the high CPC students. | .

To summarige, the criterion tests and unit retests 40 make
positive contributions to the chunking method of teaching and
studyipg. and consequently, they do add to the overall success

rates of the students.
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Table 1. Means and Standard Deviations on lmmediate and Delaﬂed

Posttests for Retest and No-Retest Croups.

\

- e -

Groups Immediate Posttest Delayed Posttest
Mean: 4.87 Mean: 4,23
Retest
SD: 1.16 SD: 1.18
Mean: 5.88 : Mean: &4.16
No-Retest
SD: .84 _ SD:- 1.12

-



Table 2. Final Crade Distributions

13

_Cogritive Processing

A & B Grades

C Crade D & F Grades

Capacity
High 832 10% 7%
. Madiunm 592 26% 15%
Low 4432 h2% 14%
NE 4
15



