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ABSTRACT

CELCICIL T T Nel ISR The rapid growth of science and technology and the subsequent emergence of
Received: 25 May 2019 e-learning have revolutionized education. Also in this period, becoming aware of how the brain functions
Reviewed: 5 July 2019 during the learning process has had important effects on training and learning. Educators are looking for ways
Revised:6 September 2019 for the most advantageous usage of technology-based facilities and new findings in educational neuroscience

Accepted:15 September 2019 o obtain the optimal learning, especially in difficult subject matters such as computer programming courses,
which are associated with the problem-solving process. The aim of this study was to investigate the effect of
electronic courseware designed based on brain-based learning principles on problem-solving performance

KEYWORDS: and motivation of the students in computer programming courses.

Brain Based Learning M This research is a quasi-experimental study, and was conducted with a pretest-posttest control

EIeCtror?ic Courseware group design. In this study, cluster sampling method was used and thus 60 female students of the eleventh

E-Learning ) . . - .

Problem Solving grade of computer fields of vocational schools in Isfahan were selected to participate in the study.

Motivation Participants were randomly divided into 3 groups of 20 (experimental, control 1 and control 2). A literature
review was conducted to identify the brain-based learning strategies. Based on the lesson objectives and the
strategies derived from the principles of brain based learning, an electronic courseware was designed and

* Corresponding author developed by the researcher and an expert team. The validity of this courseware was confirmed by specialists

L= m.nili.a@edu.ui.ac.ir of the filed. The intrinsic and extrinsic motivation subscales of Pintrich et al.'s questionnaire as well as a

@ (+98913) 3152940 teacher-made computer programming problem-solving test were used as data collection instruments, that
were used as a pre-test and post-test, before and after the training, in all 3 groups. The same content from
the computer programming course was taught in all three groups. In the experimental group, in addition to
the conventional method, an electronic courseware based on brain based learning strategies was used. In
the first control group, in addition to conventional method, a non-brain based electronic courseware was
used. The second control group was trained only in the conventional method.

m The research data were analyzed using univariate analysis of covariane on problem-solving
performance test scores and multivariate analysis of covariance on intrinsic and extrinsic motivation scores.
The results of the study showed that the problem solving performance of experimental group was
significantly better than the control 1 and control 2 groups (p <0.05) in computer programming courses. Also,
the extrinsic motivation of the experimental group was significantly higher (p <0.05) than the first control
group. Based on these findings, the use of non-brain based courseware significantly (p <0.05) reduced the
extrinsic motivation of control group 2 students compared to control group 1.

The use of electronic courseware designed and developed based on brain-based learning
principles has a significant impact on increasing students’ computer problem solving performance. Also, the
application of brain based learning principles in designing and developing the electronic courseware makes
more external motivation in the users of this courseware than the users of typical courseware while learning.
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Table 1: Cronbach alpha reliability reported by Garcia and Pintrich

Scale Sentences o

Intrinsic motivation 1,16,22,24 0.74

Extrinsic
motivation

7,11,13,30 0.62
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Table 2: Descriptive statistics of the experimental and control groups on the pre-test and post-test
Group Variables Pretest Post-test
Mean SD Mean sD
Problem solving 7.14 3.45 11.10 3.99
Experimental Intrinsic motivation 22.95 3.20 22.80 3.67
Extrinsic motivation 24.30 4.02 25.80 2.06
Problem solving 4.53 2.73 5.42 3.36
Control 1 Intrinsic motivation 21.05 4.03 20.45 3.98
Extrinsic motivation 24.15 4.40 22.00 5.10
Problem solving 7.07 3.65 8.54 4.01
Control 2 Intrinsic motivation 21.80 3.73 22.15 3.58
Extrinsic motivation 25.40 211 25.95 1.73
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Table 3: Results of single-variable covariance analysis to compare the problem solving scores in the groups
Source Sum of squares df Mean square F Sig. Eta squared Observed power
Pretest problem solving 217.203 1 217.203 20.028 0.000 0.263 0.993
Group 159.656 2 79.828 7.361 0.001 0.208 0.927
Error 607.317 56 10.845
Total 5334.880 60
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Table 5: The results of multivariate analysis of covariance
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Table 4: Pairwise comparisons of problem solving scores in groups

Test Value E df df of error Sig. Group(i) Group(j) Mean difference (i-j) Sig.
Control 1 4.138" 0.000
Experimental
Pillai's trace 0.226 3.511 4 110 0.010
Control 2 2.519" 0.019
Control 1 Control 2 -1.619 0.145
Wilks' lambda 0.774 3.695P 4 108 0.007
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Table 6: Results of multivariate analysis of covariance (MANCOVA) to compare motivation elements in groups

Sum of

Source Dependent variable Df Mean square F Sig. Observed power
squares
Pre_test intrinsic Post_test intrinsic 67.565 1 67.565 5.069 0.028 0.600
Pre_test extrinsic Post_test extrinsic 36.659 1 36.659 3.500 0.067 0.452
Post_test intrinsic 35.394 2 17.697 1.328 0.273 0.275
Group
Post_test extrinsic 167.020 2 83.510 7.974 0.001 0.945
Post_test intrinsic 733.070 55 13.329
Error
Post_test extrinsic 575.988 55 10.473
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Table 7: Pairwise comparisons of extrinsic motivation scores in groups

Group(i) Group(j) Mean difference (i-j) Sig.
Control 1 3.597" 0.001
Experimental
Control 2 0.005 0.996
Control 1 Control 2 -3.592" 0.001
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Table 8: Pairwise comparisons of intrinsic motivation scores in groups

Group(i) Group(j) Mean difference (i-j) Sig.
Control 1 1.760 0.143
Experimental
Control 2 0.227 0.849
Control 1 Control 2 -1.533 0.195
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