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Education is the most essential human need. Without education, no society can
survive; but effective and useful education cannot be done by trial and error, it requires a plan. A review of
previous research shows that little attention is paid to the issue of external cognitive load and higher-level
learning, especially problem solving in the educational design in the country. Therefore, the present study
was conducted with regard to the importance and impact of educational design patterns, especially Gagne's
design pattern in the field of educational activities and its purpose was to investigate the effect of applying
the Gagne's pattern on the external cognitive load and problem solving ability.

M With respect to purpose, this was an applied study and with respect to methodology, this was
considered as a quasi-experimental study (of the type of pretest-posttest with experimental and control
groups). The population of the study consisted of male high school students in West Islamabad. To conduct
the research, a high school from West Islamabad was randomly selected, using multistage cluster sampling
method. From among the classes of this high school, two were selected as the experimental group and the
control group. Then, based on their midterm scores, 15 students from each class were randomly divided into
the two control and experimental groups. The experimental group was exposed to the independent variable
and the control group was trained by the conventional method. Data were collected using a scale of Pass, Van
Merrienboer and Adam. Another instrument was the researcher-made problem solving skill test whose
validity was determined by experts and its reliability was 0.84 using retest method. Finally, the collected data
were analyzed by using independent t-test and analysis of covariance.

m For both groups in this study, homogeneity problem solving pre-test and post-test were performed
first. After the experiment (Gagne's educational design pattern) was applied with the experimental group, the
results showed the relative superiority of the experimental group in a way that the average score obtained
for this group in their problem solving skill (that is, 16.533) was higher than that of the control group (that is,
13.000). Also, there was a significant difference between the average of external cognitive load in the
experimental group (6.600) and the control group (3.333). The results of the study showed that in terms of
the external cognitive load, there is a statistically significant difference between the two control and
experimental groups (t: 6.767, p: 0.01). In addition, the findings of the study revealed that Gagane's
educational design pattern had a significant effect on the reduction of the external cognitive load in the
experimental group as compared to that of the control group. The findings also showed a significant increase
in the problem solving skills in the experimental group as compared to those of the control group (p: 0.05, df:
1, F: 46.234).

Based on research findings, it can be concluded that the application of Gagne's pattern in the
educational system can have a positive effect on achieving high levels of learning, and it is recommended that
teachers and administrators of the educational system pay attention to this point. According to their authority
on how to use different teaching methods, teachers can use the results of this research, and use this design
method in preparing their lesson plans and applying it to their teaching.
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Table 2: Results for the two experimental and control groups in problem solving
ability and external cognitive load tests

. Control Examination
Variable
group group
Average 3.866 3.666
Problem solving ability
pre-test standard 0.833 0.816
deviation
Average 13.000 16.533
Problem solving ability
post-test Staltld:'ard 1.309 1.457
deviation
Average 3.333 6.600
External cognitive load
Standard 1.345 1.208
deviation
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Table 1: Descriptive statistics

Group Pre-test Post-test
Experimental group 15 15
Control group 15 15
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Table 4: Test of homogeneity of variances for the second hypothesis

F dfl df2

Significance level
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Table 3: Independent t-test results on the first hypothesis

Variable Group Number Average Standard deviation Df T P
Experimental 15 6.600 1.298
External cognitive load 28 6.767 0.01
Control 15 6.600 1.298
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Table 5: Kolmogorov-Smirnov test to verify normality of pre-test and post-test data

Number Average Standard deviation Significance level Kolmogorov—Smirnov Z

Pre-test 30 3.766 0.817 0.091 1.528

Post-test 30 14.766 2.254 0.377 0.912
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Table 6: F test to investigate the slope homogeneity of regression coefficients
Sum of squares Df F Mean squares Significance level
91.980 2 22.420 45.990 0.00
P93 b (sl el lgsS el bl ¥ Jgor
Table 7: Results of ANCOVA for the second hypothesis
Sum of squares df Mean squares F Significance level Eta squared

Pre-test 0.006 1 0.006 0.003 0.957 0.000
Group 92.001 1 92.001 46.234 0.000 0.631
Error 53.660 27 1.990

Total 6689 30 0.006
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