
CHAPTER FOUR

ANALYSIS AND INTEPRETATION OF RESULTS

4.1 INTRODUCTION

In chapter three the discussion of the research design and methodology followed in this study

were provided. Chapter four, on the other hand, will examine the results of data obtained

from the two schools used in this study. The data analysis and the results of the testing of the

hypotheses will also be provided.

4.2  THE RESULTS

The results for school A and B were grouped together according to the science process skill

under investigation.

4.2.1 Results of the  practical  activities

Table 4.1 and 4.2 show the results of the practical activities (CAT) at school A and B

respectively.

Table 4.1: Results of the practical activity at school A

No. of players playing each role

Total

number of

players

Swap as

often as

possible

Always say

no

Claims to

swap with 1

partner only

Number

infected

after 5

minutes

Group Pre

test

Post

test

Pre-

test

Post

-test

Pre-

test

Post

-test

Pre-

test

Post

-test

Pre-

test

Post

-test

1 12 11 6 7 2 3 4 1 7 5

2 14 13 3 9 4 2 7 2 7 8

3 11 13 1 5 4 5 6 3 2 8

Total 37 37 10 21 10 10 17 6 16 21
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Table 4.2: Results of the practical activities at school B

No. of players playing each role

Total

number of

players

Swap as

often as

possible

Always

say no

Claims to

swap with

1 partner

only

Number

infected

after 5

minutes

Group 1 8 5 2 1 6

Group 2 8 5 1 2 7

Group 3 8 4 4 2 7

Group 4 8 4 4 2 6

Group 5 8 6 1 1 8

Group 6 8 6 1 1 6

Group 7 8 3 1 4 5

Group 8 8 3 4 1 4

Total 64 36 18 14 49

These results were not meant to be analyzed statistically.  Learners discussed the results after

the activities.  They had to conclude from their observations and from the numerical data that

the more the numbers of players that swaps as often as possible the higher the infection rate.

The activity thus provides an analogy of how HIV/AIDS is spread through sexual activity.

Learners then interpreted the results that the more the people who sleep around with different

partners, the faster the spread of HIV/AIDS.

4.2.2 Descriptive Analysis of Results

The data obtained from the two instruments used in this research were processed statistically

and the results are provided below. The SPSS statistical software programme was used in the

analysis of the data. The descriptive statistics used in this study were frequencies. Ranks were

used, however, in the analysis of the data. The levels were used for analysis to compare the

two tests on the same level, for school B.
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4.2.2.1 Observation

Table 4.3 shows the results for the skill of observation at school A.

Table 4.3: Descriptive results of the skill of observation at school A

LEVEL* 1 2 3
frequency % frequency % frequency %

Pre-test 30 81.1 - - 7 18.9
Post-test 30 81.1 - - 7 18.9

                                    * see table 3.2

From the frequency scores in table 4.3 the achievement of the learners with regard to the skill

of observation had no difference for both the pre-test and the post-test, only 18.9% of the

learners were able to achieve this process skill.  This may indicate that the Group

Investigation method of cooperative learning did not enhance the achievement of the subjects

at school A with regard to the skill of observation.

Table 4.4 shows the results for the skill of observation at school B.

Table 4.4: Descriptive results for the skill of observation at school B

LEVEL 1 2 3
frequency % frequency % frequency %

Pre-test 40 62.5 - - 24 37.5
Post-test 42 67.7 9 14.5 11 17.7

                           * see table 3.2

From the frequency scores in table 4.4 the achievement of the skill of observation was higher

in the pre-test as compared to the post-test. Only twenty learners were competent in

observation in the post-test (ie the sum of those who achieved the skill, level 2, and those

who achieved the skill excellently, level 3) as compared to twenty-four in the pre-test. This

may indicate that the Jigsaw method of cooperative learning did not improve the achievement

of the subjects at school B with regard to the skill of observation. In particular, the subjects’

achievement was lower than prior to exposure to the Jigsaw method.

4.2.2.2 Controlling Variables

Table 4.5 shows the results for the skill of controlling variables at school A.
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Table 4.5: Descriptive results for the skill of controlling variables at school A.

1 2 3 4LEVEL*
frequency % frequency % frequency % frequency %

Pre-test 34 91.9 2 5.4 1 2.7  - -
Post-test 32 86.5 1 2.7 3 8.1 1 2.7

           * see table 3.3

From the frequency scores in table 4.5, learners who achieved the skill of controlling

variables (levels 3 and 4) increased from the pre-test (1 learner) to the post-test (4 learners).

This may indicate that the Group Investigation method of cooperative learning had a positive

influence on the skill of controlling variables at school A.

Table 4.6 shows the descriptive results for the skill of controlling variables at school B.

Table 4.6: Descriptive results for the skill of controlling variables at school B

1 2 3 4LEVEL*
frequency % frequency % frequency % frequency %

Pre-test 56 87.5 3 4.7 4 6.3 1 1.6
Post-test 58 93.5 1 1.6 2 3.2 1 1.6

               * see table 3.3

From the frequency scores in table 4.6 the achievement of the skill of controlling variables at

school B (levels 3 and 4) decreased from the pre-test (5 learners) to the post-test (3 learners).

This may indicate that the Jigsaw method of cooperative learning did not improve the

achievement of the subjects at school B with regard to the skill of controlling variables. In

particular, the subjects’ achievement was lower than prior to exposure to the Jigsaw method.

4.2.2.3 Graphing

Table 4.7 shows the results for the skill of graphing at school A.

Table 4.7: Descriptive results for the skill of graphing at school A

1 2 3 4LEVEL*
frequency % frequency % frequency % frequency %

Pre-test 24 64.9 10 27 3 8.1 - -
Post-test 5 13.5 17 45.9 12 32.4 3 8.1

                 * see table 3.4
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From the frequency scores in table 4.7 the achievement of the skill of graphing (levels 3 and

4) increased from the pre-test (3 learners) to the post-test (15 learners).  This may indicate

that the Group Investigation method of cooperative learning had a positive influence on the

achievement of the skill of graphing on the subjects in school A.

Table 4.8 shows the results for the skill of graphing at school B.

Table 4.8: Descriptive analysis of the results for the skill of graphing at school B

1 2 3 4LEVEL*
frequency % frequency % frequency % frequency %

Pre-test 64 100 - - - - - -
Post-test 41 66.1 4 6.5 6 9.7 11 17.7

              * see table 3.4

From the frequency scores in table 4.8 the achievement of the skill of graphing (levels 3 and

4) increased from the pre-test (0 learners) to the post-test (17 learners).  This may indicate

that the Jigsaw method of cooperative learning had a positive influence on the skill of

graphing for the subjects in school B. Caution must be exercised in the interpretation here

since all learners scored a level 1 in the pre-test.

4.2.2.4 Experimenting

Table 4.9 shows the results for the skill of experimenting at school A.

Table 4.9: Descriptive results for the skill of experimenting at school A

1 2 3 4LEVEL*
frequency % frequency % frequency % frequency %

Pre-test 26 70.3 7 18.9 4 10.8 0 0.0
Post-test 15 40.5 6 16.2 16 43.2 0 0.0

                           * see table 3.5

From the frequency scores in table 4.9 the achievement of the skill of experimenting (level 3)

increased from the pre-test (4 learners) to the post-test (16 learners).  This may indicate that

the Group Investigation method of cooperative learning had a positive influence on the skill

of experimenting for the subjects in school A.
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Table 4.10 shows the descriptive results for the skill of experimenting at school B.

Table 4.10: Descriptive results for the skill of experimenting at school B

1 2 3 4LEVEL*
frequency % frequency % frequency % frequency %

Pre-test 41 64.1 2 3.1 - - 21 32.8
Post-test 24 38.7 10 16.1 13 21 15 24.2

                * see table 3.5

From the frequency scores in table 4.10 the achievement of the skill of experimenting (levels

3 and 4) increased from the pre-test (21 learners) to the post-test (28 learners).  This may

indicate that the Jigsaw method of cooperative learning had a positive influence on the skill

of experimenting for the subjects in school B.

4.2.3 Hypothesis testing

The following two null hypotheses were tested.

Hypothesis 1: As a null hypothesis (Ho) it was hypothesized that the Group Investigation

method of cooperative learning has no effect on the development of learners

science process skills of observation, controlling variables, graphing and

experimenting.

Hypothesis 2: As a null hypothesis (Ho) it was hypothesized that the Jigsaw method of

cooperative learning has no effect on the development of learners science

process skills of observation, controlling variables, graphing and

experimenting.

The null hypotheses (Ho) were tested according to the science process skills under

investigation.  For each of the science process skills, the null hypothesis (Ho) was tested at the

5% significance level.  That is, the null hypothesis (Ho) was rejected if p < 0.05 and accepted

if p > 0.05. In all cases below, the Wilcoxon Signed Ranked tests were used to test for

differences. Ranked tests were used because the levels are ordinal data. Although ranks are

used in the analysis, the means are shown in the tables below for explanation purposes only.
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4.2.3.1 Observation

Table 4.11 shows the results of hypothesis testing for the skill of observation at school A.

Table 4.11: Wilcoxon signed ranked test for the skill of observation at school A

N Mean z-value p-value

Pre-test 37 1.38

Post-test 37 1.38

0.000 1.000

The results in table 4.11 show that the null hypothesis cannot be rejected (p > 0.05). In other

words, the null hypothesis is accepted with 95% confidence. The results of the hypothesis

testing therefore indicates that the Group Investigation method of cooperative learning has no

effect on the development of learner’s science process skill of observation for subjects in

school A.

Table 4.12 shows the result of hypothesis testing for the skill of observation at school B.

Table 4.12: Wilcoxon Signed Ranks test for the skill of observation at school B

N mean z-value p-value

Pre-test 64 1.75

Post-test 62 1.50

-2.186 0.029

The results in table 4.12 show that the null hypothesis must be rejected (p < 0.05). The results

in table 4.12 indicate that the Jigsaw method of cooperative learning influences the

development of learners’ science process skill of observation.  Analysis of the frequencies in

section 4.2.2.1 indicated that learners performed poorly with regard to the science process

skill of observation after exposure to the Jigsaw method of cooperative learning.

4.2.4.2 Controlling Variables

Table 4.13 shows the results of hypothesis testing for the skill of controlling variables at

school A.
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Table 4.13: The Wilcoxon Signed Ranks test for the skill of controlling variables at school A

N mean z-value p-value

Pre-test 37 1.11

Post-test 37 1.27

-1.211 0.226

From table 4.13, p = 0.226 > 0.05.  This shows that the null hypothesis can be accepted at the

5% significance level.  This means that the Group Investigation method of cooperative

learning has no significant effect on the development of the learners’ science process skill of

controlling variables.  The difference in the frequencies discussed in section 4.2.2.2 is

therefore not significant.

Table 4.14 shows the results of hypothesis testing for the skill of controlling variables at

school B.

Table 4.14: The Wicoxon Signed Ranks test for the skill of controlling variables at school B

N mean z-value p-value

Pre-test 64 1.22

Post-test 62 1.13

-0.542 0.588

From table 4.14, p = 0.588 > 0.05.  This shows that the null hypothesis is accepted at the 5%

significance level.  This means that the Jigsaw method of cooperative learning did not

influence the development of the learners’ science process skill of controlling variables.  As

indicated in section 4.2.2.2, learners in the sample of school B performed poorly in the skill

of controlling variables after exposure to the Jigsaw method of cooperative learning.

4.2.4.3 Graphing

Table 4.15 shows the results of hypothesis testing for skill of graphing at school A.
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Table 4.15: The Wilcoxon Signed Ranks test for the skill of graphing at school A

N mean z-value p-value

Pre-test 37 1.43

Post-test 37 2.35

-4.289 0.000

From table 4.15, p= 0.000 < 0.05.  This shows that the null hypothesis is rejected at the 5%

significance level.  It means that the Group Investigation method of cooperative learning

positively influenced the development of learners’ science process skill of graphing at school

A.

Table 4.16 shows the results of hypothesis testing for the skill of graphing at school B.

Table 4.16: The Wilcoxon Signed Ranks test for the skill of graphing at school B

N mean z-value p-value

Pre-test 64 1.00

Post-test 62 1.79

-4.097 0.000

From table 4.16, p = 0.00 < 0.05.  This shows that the null hypothesis is rejected at the 5%

significance level.  It means that the Jigsaw method of cooperative learning had a positive

influence on the development of learners’ science process skill of graphing at school B.

4.2.4.4 Experimenting

Table 4.17 shows the results of hypothesis testing for the skill of experimenting at school A.

Table 4.17: The Wilcoxon Signed Ranks test for the skill of experimenting at school A

N mean z-value p-value

Pre-test 37 1.41

Post-test 37 2.03

-2.82 0.005

            

From table 4.17, p = 0.005 < 0.05.  This shows that the null hypothesis is rejected at the 5%

significance level. It means that the Group Investigation method of cooperative had a positive

influence on the development of learners’ science process skill of experimenting.
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Table 4.18 shows the results of hypothesis testing for the skill of experimenting at school B.

Table 4.18: The Wilcoxon Signed Ranks test for the skill of experimenting at school B

N mean z-value p-value

Pre-test 64 2.02

Post-test 62 2.31

-1.293 0.196

From table 4.18, p = 0.196 > 0.05. This shows that the null hypothesis cannot be rejected at

the 5% significance level.  It therefore means that the Jigsaw method of cooperative learning

had no positive influence on the development of learners’ science process skill of

experimenting.

4.3 SUMMARY

In this chapter the analysis and interpretation of the research results was provided.

Descriptive analysis of the frequencies was used to answer the research questions, while the

Wilcoxon Signed Ranks test was used to test the null hypotheses.

In chapter five a summary of research will be given.  Important finding will be discussed and

recommendations made.


