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EETEIT [ BET o] J[Ta:{/sEF In various studies, the factors affecting academic achievement and

performance are divided into two categories: the first category are variables and factors that are outside
the learner and include factors such as teacher teaching method and socio-economic status of students and
the category; the second are the variables that are related to the learner and are known as personal factors
that include motivation, attitude, self-efficacy and cognitive factors. From the perspective of educational
psychologists as well as teachers, motivation is one of the key concepts and is used to explain different
levels of student performance. The purpose of this study was to examine the causal relationship between
motivational variables and academic performance in science, mediated by conceptual understanding in
male and female students of the eighth grade.

MThe sample was recruited from all of eighth grade students in Darab city, Iran. The research method
was correlational. The data gathered through the three questionnaires: the modified version of Harter's
(1980, 1981) scale, Attitude Survey Questionnaire, and the researcher-made conceptual understanding of
Science. In the descriptive section, the mean, standard deviation and correlation coefficient were used and
in the inferential section, structural equation modeling was used.

m The results showed that all relationships between variables, except the extrinsic motivation for
conceptual understanding were significant. Results also indicated that all indirect hypotheses, except the
indirect relation of extrinsic motivation to the academic performance in science mediated by conceptual
understanding were confirmed.

In the explanation of the present study that there is no significant relationship between
external motivation and conceptual understanding, it can be pointed out that students who are motivated
externally, study activities simply to achieve the desired outcomes such as approval or reward and prevent
undesirable consequences such as punishment. In other words, the external factor controls their behavior
and encourages them to perform a specific activity. According to behaviorists, learning is a change in the
obvious behavior of the individual and its realization requires the use of positive and negative reinforcers.
And these environmental stimuli, which are used to reinforce or inhibit observable behaviors, lead to
behavioral changes. Since behaviorists focus on observable and measurable behaviors, not on inaccessible
mental processes, and given that conceptual understanding is a mental process related to one's perceptions,
it is not unreasonable to expect that there is no significant relationship between external motivation. And
observe conceptual understanding.
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Fig. 1: The proposed model of the causal relationship between intrinsic motivation, extrinsic motivation and attitude toward science with academic performance in science
mediated by conceptual understanding of eighth-grade female and male students
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Table 1: Descriptive statistics of research variables

Variable Mean sD Min. Max.
Intrinsic Motivation 60.21 11.09 22 81
Attitude toward Science 120.82 15.69 62 276
Extrinsic Motivation 52.49 7.03 28 70
Conceptual Understanding 8.73 3.49 2 15
Science Performance 16.13 3.14 7.50 20
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Table 2: Correlation matrix of research variables

Variable Science Performance Intrinsic Motivation Attitude toward Science Extrinsic Motivation
Science Performance 1
Intrinsic Motivation 0.25 1
Attitude toward Science 0.25 0.56 1
Extrinsic Motivation 0.16 0.54 0.44 1
Conceptual Understanding 0.55 0.26 0.23 0.15
Intrinsic Motivation
0.20 .
R =033
Attitude toward 0.13 - Conceptual 0.52 Science Performance
Science v Understanding 0. »
-0.02 0.11
Extrinsic Motivation
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Fig. 2: The standard coefficients of the proposed model
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Table 3: The fitting indicators of the proposed model

Chi-square GFI AGFI RMSEA
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Table 4: The indirect relationship test using the Preacher and Hayes method

Index
Path
Data boot Bias S.E Lower Limit Upper Limit

Intrinsic Motivation to the
Science Performance through 0.0395 0.0397 0.0003 0.0079 0.0238 0.0551

conceptual Understanding
Attitude toward Science to the
Science Performance through 0.0246 0.0247 0.0001 0.0055 0.0142 0.0360

conceptual Understanding
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