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Abstract

The aim of this study was to investigate the effect of extraneous cognitive load
on internal task cost and self-efficacy in students. The research design was semi-
experimental with pre-test-post-test with an unequal control group and the
statistical population consisted of undergraduate female students of Farhangian
University of Isfahan in the academic year of 2021-2022. From this population,
30 students were selected by convenience sampling method and assigned to
experimental and control groups randomly. The research instruments included
the cognitive load questionnaire (Klepsch et al.,, 2017), the task cost
questionnaire (Flak et al., 2015) and the self-efficacy subscale of the MSLQ
questionnaire (Pentrich et al., 1991) and the text's disfluency effect was used to
induce extraneous cognitive load. In the pre-test stage, the same texts were given
to the control and experimental groups to study, which were similar in terms of
fluency. Then both groups answered the task cost scale and self-efficacy scale.
In the post-test, the method was the same, with the difference that the text font
of the experimental group was manipulated in terms of fluency to make it less
readable. The research data was analyzed using MANCOVA. The results
showed that the induction of extraneous cognitive load in the form of a
disfluency effect has a significant effect on the internal cost of the task and self-
efficacy (P<0.01). Therefore, it seems that extraneous cognitive load affects
students' self-efficacy by inducing more costs.
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Introduction

Recent theories emphasize the connection of cognitive and motivational
factors in learning and suggest that education can impose a level of
cognitive load on a person's working memory and subsequently affect
motivation and related constructs, including self-efficacy (Skulmowski
& Xu, 2022; Feldon et al., 2018, 2019). Also, recent theories consider
extraneous cognitive load as a cost in the expectancy-value theory and
believe that the higher the extraneous cognitive load, the higher the cost
of the task and the lower the motivation. However, this claim has not
been investigated empirically. Therefore, the aim of this study was to
investigate the effect of extraneous cognitive load on task cost and self-
efficacy in students.

Literature Review

In the cost-benefit approach, Skulmowski & Xu (2022) suggest that the
extraneous cognitive load acts as a cost, and the germane cognitive load
acts as a benefit. Recognizing extraneous cognitive load as a cost links
the findings of motivation and cognitive load. Recognizing cognitive
load as a form of cost can also facilitate experimental studies in which
researchers can experimentally manipulate people's motivation by
imposing different levels of extraneous load and subsequently observe
the changes that occur in other motivational variables that occur.

Also, the effect of cognitive load on self-efficacy as a motivational
construct was investigated by Feldon et al. (2018). They manipulated
the levels of the cognitive load imposed on the participants through
training and examined its effect on self-efficacy. The results showed
that the control group that was imposed less extraneous load showed
higher self-efficacy and the experimental group that was imposed more
extraneous load showed lower levels of self-efficacy, after training. To
measure cognitive load, they used the cognitive load scale (pass, 1992),
which is an indicator of general cognitive load, and based on that, it is
not possible to accurately estimate the extraneous cognitive load.

Methodology

The method of this research was semi-experimental with a pre-test —
post-test pattern along with an unequal control group. The statistical
population included all female students at Farhangian University in
Isfahan, who were studying in the academic year 2021-2022. For this
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purpose, 30 students were selected using the available sampling method
and were randomly assigned to the experimental and control groups.

In order to induce extraneous load, the text disfulency effect was used.
According to the effect of disfluency, fluent and readable texts induce
less extraneous cognitive load to the learner (Klepsch & Seufert, 2020).
Based on this, in the pre-test stage, a text from the content of the
research method course, which was legible in terms of font, color and
size of letters (B Nazanin, 14, black) was given to both groups to read
for 10 minutes. Then they were asked to determine the perceived cost
of the task and their self-efficacy by answering the subscale of the
internal cost of the task and the self-efficacy scale. In the post-test, a
text parallel to the pre-test text was given to the experimental group,
which was less legible in terms of the font, size and color of the letters
(B Arash, 12, gray 25%). But the text of the control group, in terms of
the font, size and color of the letters used in the text, was in accordance
with the pre-test. Then, the students were asked to answer the internal
cost of the task and self-efficacy questionnaire.

Results

MANCOVA method was used to analyze the research data, after
checking the necessary assumptions. The results indicate that all four
statistics, namely Pillai’s trace, Wilks’ lambda, Hotelling’s trace, and
Roy’s largest root are significant (p<0.01). So, the independent variable
was effective on the linear combination of the dependent variables and
there was a significant difference between the groups.

In order to investigate the hypotheses, ANCOVA was used.

Table 1. Table Title Goes Here

source Dependent variable SS df MS F Sig. Eta

Task cost 513 1 513 1462 .001 .37
Self-efficacy 1.6 1 1.6 5.36 .029 .18

Group

The results of the table show that by taking into account and reducing
the initial difference, between the experimental and control groups, a
significant difference was observed in the variables of task cost and
self-efficacy (P<0.01). Eta squared also showed that the independent
variable explains 37% of the variance of task cost and 18% of self-
efficacy.
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Conclusion

The present study showed that the increase in extraneous cognitive load
leads to an increase in the perceived cost of the task. The experimental
group reported more task cost than the control group who received
legible text in both phases. Also, the results showed that the increase in
extraneous cognitive load leads to a decrease in self-efficacy in
students. When the difficulty of the task increases, students re-evaluate
their ability (Zepeda et al., 2020). Therefore, increasing the difficulty
of the task through the induction of extraneous load can affect the
perception of students' self-efficacy. When the task is not properly
organized, regardless of the inherent difficulty of the task, this can
affect the students' belief in their ability to perform that task and cause
discouragement and withdrawal from doing it. Therefore, training that
induces lower levels of extraneous cognitive load can increase students'
self-efficacy and lead them to make more efforts.
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