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Abstract-Academic self-efficacy has become an important factor
that will affect students’ choices of their learning task and
behaviors, as well as their mentality and emotions on learning.
Moreover, student engagement has been found playing a key to
success in learning. This study tried to analyze the relationship
between academic self-efficacy and student engagement through
meta-analysis. Meta-analysis is the statistical procedure for
combining data from series of studies focused on specific topics.
When the effect varies from one study to the next, meta-analysis
may be used to identify the variation. To determine their
relationship, we selected 26 previous studies from 1990 to 2014 in
the target data banks and conducted by Comprehensive Meta-
analysis (CMA). The results reveal: (1) There is a relationship
existedbetween academic self-efficacy and student engagement; (2)
In different school level, that only shows the moderating effect on
academic self-efficacy and behavioral engagement.
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. INTRODUCTION

Academic self-efficacy expectations are a student’s beliefs
in their ability to perform the necessary behaviors to produce a
certain outcome. Academic self-efficacy has become an
important factor that will affect students’ choices of their
learning task and behaviors, as well as their mentality and
emotions on learning. Moreover, student engagement has been
found playing a key to success in learning in previous studies.
The objective of this study was to examine the correlation
between students’ academic self-efficacy and student
engagement. In addition, we considered whether this
relationship is affected by education levels. Given this purpose,
this study addressed the following questions: (a) What are the
results of a meta-analysis of the correlation between academic
self-efficacy and student engagement? (b) Is there a difference
in the relationship between student’s academic self-efficacy
and engagement at different levels of education?

Il.  LITERATURE REVIEW

Self-efficacy refers to individuals® beliefs in their ability to
produce desired results[1].The self-efficacy component of
Bandura’s social-cognitive theory has had a profound impact
on the study of motivation and achievement in academic
settings [2]. Bandura emphasized in social cognitive theory the
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construct of self-efficacy and itsimpact on learning, as this
belief in one’s own ability influences choice of activitiesand
effort [3]. Academic self-efficacy refers to individuals can use
their abilities to complete the study, control their own
behaviors, and judge their academic achievement [4-6].
Academic self-efficacy was the strongest single predictor of
students’ academic achievement and performance.

The concept of student engagement is an extension of the
concept of engagement and has gained recognition since the
1990s. Pascarella and Terenzini were the first scholars to apply
the term engagement to the student learning process [7].
Student engagement is the degree to which students are
engaged in learning in the formal education process and refers
to the time, effort, and energy they commit to educational
learning tasks, such as school-related learning activities and
coursework [8]. Student engagement comprises implicit mental
state and mode of thinking and explicit behaviors. Mental state
includes attitudes toward learning and interactive awareness of
learning; mode of thinking includes learning and cognitive
strategies; and behavior includes study time and frequency,
participation in discussions, and completing assignments[9-12].
We reviewed relevant literature and found that the three
dimensions were affected by other factors and affected learning
outcomes, both to varying degrees. Therefore, examining these
separately in a meta-analysis is more appropriate. However,
although disparate investment in these three dimensions
exerted different effects, the three dimensions do not operate
independently, and a close relationship exists among the three
dimensions[11].

1. METHOD

This study examined research on academic self-efficacy
and student engagement by searching the ERIC, EBSCOHost,
PsycINFO, Sciverse Science Direction (SDOL), ProQuest
Dissertations & Theses (PQDT), SpringerLink, JSTOR, Wiley
Online Library, Wilson Web. We performed searches using the
keywords “academic self-efficacy”, “student engagement”,
“behavioral engagement”, “emotional engagement”, and
“cognitive engagement” in the title or abstract fields. The
participants of the studies had to be students in elementary
school, junior or high school, or college. We found that most
studies have used samples of students in the United States. To
avoid cultural differences affecting the study results, we



included only those studies that have focused on American
students. Finally, considering when the student engagement
concept gained prominence, we limited our searches to articles
published between 1990 and 2014. This study included 26
articles on academic self-efficacy and student engagement. The
data were transformed by Comprehensive Meta-analysis
(CMA). The proposed models include fixed, random, and
mixed effects addressed as follows:

A. Fixed Effects Model

To determine moderators that may have caused
heterogeneity in the study results, an analysis and exploration
of the moderators should be included. One-way ANOVA was
used to determine the Q value in the homogeneity tests and to
determine whether to accept or reject the fit of the fixed effects
model [13]. An explanation of equations used in combining
effect sizes and homogeneity tests is as follows [14]:

1. Use (1) to calculate Fisher’s Zr value, using the
original r value provided by studies or a converted r value;

2.

3. Use (3) to determine the weighted average Fisher’s Z+
value after combining effect sizes;

4. Use (4) to determine the variation in weighted average
Fisher’s Z= value; and

5. Use (5) to calculate the Qfix value of the homogeneity
test. Compare the Qfix value with the p value. Determine
whether p was significant. Use the significance of p to
determine whether the effect size was homogeneous.

Use (2) to calculate the variation in Fisher’s Zr value;

1

I 147
T = 5ln ﬁj 1)
1 1 .
¥ = g = - (7z. is the sample @
size of the i study)
5 = ;;Ei% (k is the sum of @)
combined effect sizes)
1
V, Sor— 4)
Zhw
k
Q= Zm (2 — £ )° (5)

i=1

In this study, if p was higher than .05, then the study result
was deemed homogeneous, and the fixed effect calculated
using CMA was accepted. If p was less than .05, then the study
result was deemed heterogeneous and required moderator
analysis. However, the Q value determines only whether
homogeneity exists, but 12 can be used to indicate the degree of
variation in effect size. The standards for 12 are as follows:
25% represents low heterogeneity, 50% represents moderate
heterogeneity, and 75% represents high heterogeneity [15].
When heterogeneity is high, the fixed effects model is not a
good fit for the data [16].
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If the fixed effects model was used, the r value could be
found given the weighted average Fisher’s Z+ value by
consulting a reference table or by reverse engineering using (1).
The calculated r value represented the combined effect size and
was used in significance testing. If the p value was less than .05,
then a correlation existed between the research variables.
Equation (6) can be used to calculate the 95% confidence
interval of the weighted average combined effect size r.
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A
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B. Random Effects Model

If the random effects model was used, then the variation
of weighted average Fisher’s 2= value was calculated using (7).
In (3) and (5), which are used to calculate the weighted average
Fisher’s Z- value and Q value, respectively, ¥ is used instead

of Wi, To calculate the 95% confidence interval, v, is used
instead of v, .
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The random effects model was used when the effect size of
a study was heterogeneous and required an exploration of
relevant moderators. All characteristic variables of the sample
in this study were categorical variables; therefore, categorical
variables were used in the discussion of moderators. First,
using a method similar to one-way ANOVA, we separated the
Qfix variable in the homogeneity test into QB, representing the
between-group variation, and QW, representing the residual
variation. If the results showed that in-group variation was
homogeneous but between-group variation was heterogeneous,
then this categorical variable had a moderating effect on the
research variables. This is one reason that the Qfix variable in
the homogeneity test is the determinant of heterogeneity.

C. Mixed Effects Model

If QW and QB both reached the significance level of .05,
then whether this category of variables contains moderators
cannot be determined. In these instances, we employed the
mixed effects model. The mixed effects model considers
variability in study results produced by moderators. The mixed
effects model includes a random variation in addition to
sampling error [13]. In addition, effect size was defined
according to the r value standards proposed by Cohen [17],
where r = .1 is a small effect, r = .3 is a medium effect, and r
= .51is a large effect.

IV. RESULTS

Table 1 presents the meta-analysis results of the effect of
the academic self-efficacy on three dimensions of student



engagement. All of the Qfix values of academic self-efficacy,
representing each dimension’s effect size onbehavioral
engagement, emotional engagement, and cognitive engagement,
reached significance levels of .001, indicating that the variation
was much larger than the sampling error. The effect sizes were
not homogenous, and 12 values showed high heterogeneity. The
CMA of the correlation between the academic self-efficacy and
three dimensions of student engagement revealed moderate
correlations when the fixed effects model and random effect

model was used. In addition, the fail-safe numbers (p< .05) of
academic self-efficacy and behavioral engagement, emotional
engagement, and cognitive engagement were 12,344, 1,406,
and 1,239, respectively, which were all significantly higher
than the tolerance levels of 130, 70, and 75, respectively. This
result indicated a high reliability and that a high number of
studies without significant results must be included to overturn
the results of the meta-analysis; therefore, studies not included
did not affect the results of the meta-analysis.

TABLE I. RESULTSOFTHE EFFECTSOFACADEMICSELF-EFFICACYON STUDENT ENGAGEMENT
Student No. of Model Average of | 95% confident interval B cap> I? Fail-safe
engagement effect effect size Low Up Number
size (.05)
Behavoral 24 Fixed effect 4257 415 434 561.358 (55) 95.903 12,344
Random effect 3437 277 406
Emotional 12 Fixed effect 3827 .353 410 137.037 1) 91.973 1,406
Random effect 367 .254 471
Cognitive 13 Fixed effect 3377 .307 .366 91.906 (1) 86.943 1,239
Random effect 3377 248 420

The fixed effects model homogeneity test was performed to
analyze the three levels of education moderators: higher
education, secondary education, and primary education. Table
2 shows that the Qfix values of most of the moderators
achieved significant levels of .001. The residual variation (QW)
and the variation of the education level variable (QB) reached
statistical significance, indicating that a variability caused by
random variation may still exist in the three dimensions of
student engagement. Thus, the mixed effects model, instead of
the fixed effects model, should be adopted to fit the data.

***p < .001
Table 2 shows the average effect size r of the three
dimensions of student engagement moderated by education
levels reached statistical significance. A homogeneity test was
performed on education levels and the three dimensions of
student engagement, and only the QB value of behavioral
engagement reached a significance level of .001. Heterogeneity
existed in the effect size of each education levels. Thus, the
moderating effect of education levels on the correlation
between the academic self-efficacy and three dimensions of
student engagement affected only the behavioral engagement
dimension.

TABLE I1. RESULTSOFTHE EFFECTSOFACADEMICSELF-EFFICACYON STUDENT ENGAGEMENT
Student No. of Model Average of | 95% confident interval Qe cap 12 Fail-safe
engagement effect effect size Low Up Number
size (.05)
Behavoral 24 Fixed effect 425 415 434 561.358 (55) 95.903 12,344
Random effect 343 271 406
Emotional 12 Fixed effect 3827 .353 410 137.037 uy) 91.973 1,406
Random effect| 367" .254 471
Cognitive 13 Fixed effect 3377 307 366 91.906 1) 86.943 1,239
Random effect 3377 248 420
*xkp < 001
engagement. The effect of secondary education was
significantly higher than that of primary education or higher
V. CONCLUSION education, indicating that, in secondary schools, high academic

The results show that academic self-efficacy and student
engagement yielded a significant average effect size r and that
they were correlated, which was verified using Comprehensive
Meta-analysis. Using the random effects model, the correlation
between academic self-efficacy and behavioral engagement,
emotional engagement, and cognitive engagement were
respectively .343 (p< .001), .367 (p< .001), and .337 (p< .001),
indicating moderate correlations. Therefore, if we enhance
students’ academic self-efficacy, it will also increase student
engagement.

The meta-analysis performed in this study revealed that
education levels exerted a moderating effect on only the
relationship between academic self-efficacy and behavioral
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