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ABSTRACT

This study was conducted to analyze things that can have an influence on self-efficacy and outcome expectations
in learning mathematics and to confirm the suitability of the model with the data using First order confirmatory
factor analysis (1st Order CFA). The population in this study were students of SMA Plus Al Athiyah Aceh with a
large sample of 53 students. The sample was selected based on a purposive sampling technique with the criteria
that students with good, medium and low math achievement from each grade level. The research data were
analyzed using the Linear Structural Model (LISREL) version 8.8 from Joreskog and Sorbom. The results of data
analysis showed that the self-efficacy and outcome expectation instruments had good quality construct validity
after eliminating the two items ¢3 and c5. Item cl which is the belief in being able to correctly solve all math
problems that the teacher gives most dominantly reflects self-efficacy in learning mathematics, while item d2
which feels it is important to learn mathematics most dominantly reflects the aspect of outcome expectation in
learning mathematics.
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ABSTRAK

Penelitian ini dilakukan untuk menganalisis hal-hal yang dapat memberi pengaruh pada self-efficacy dan outcome
expectation pada pembelajaran matematika dan mengkonfirmasikan kesesuaian model dengan data menggunakan
First order confirmatory factor analysis (1st Order CFA). Populasi dalam penelitian ini adalah siswa SMA Plus Al
Athiyah Aceh dengan banyaknya sampel yaitu 53 siswa. Sampel dipilih berdasarkan teknik purposive sampling
dengan kriteria yaitu siswa dengan prestasi matematika baik, sedang dan rendah dari setiap jenjang kelas. Data
penelitian dianalisis menggunakan Linear Structural Model (LISREL) versi 8.8 dari Joreskog dan Sorbom. Hasil
analisis data menunjukkan bahwa instrumen self-efficacy dan outcome expectation mempunyai kualitas validitas
konstruk yang baik setelah menghilangkan dua item yang c3 dan c5. item cl yaitu keyakinan mampu
menyelesaikan dengan benar semua soal matematika yang guru berikan paling dominan merefleksikan self-
efficacy dalam pembelajaran matematika, sedangkan item d2 yaitu merasa penting untuk belajar matematika
paling dominan mrefleksikan aspek outcome expectation pada pembelajaran matematika.

Kata kunci: Analisis Faktor Konfirmatori, Outcome Expectation, Self-Efficacy
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Introduction

Education has an influence on children's development both physically, cognitively and
psychosocially (Papalia & Martorell, 2015). Education plays an important role in the formation
of individual personalities, not only in students' thinking processes but also in children's ability
to socialize with others (King, 2014). Student’s development will have an impact on the
environment or society and more broadly can have an impact on the progress of a country
(Santrock, 2018). Individual quality in education cannot be separated from academic
achievement (Jensen, 2015).

Self-efficacy is part of an individual's ability to adapt. Bandura was the one who first developed
this theory. Self-efficacy is related to a person's ability to organize and perform actions to
demonstrate certain skills (Bandura et al., 1986). Self-efficacy is students' belief in their ability
to design, do, and produce something that can affect their lives (Sagone & Caroli, 2013). Self-
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efficacy influences people's decisions about behavioral regulation, how much effort they put
into getting work done, and how long they can persist despite obstacles (Strecher et al., 1986).
(Bandura, 1977) shows that self-efficacy is the main factor influencing decision making and
human behavior. In addition, (Zimmerman, 2000) assumes that self-efficacy motivates people
to organize themselves as best they can to set and achieve goals.

(Strecher et al., 1986) explained that self-efficacy can influence decisions that determine
people's behavior, make more efforts to get things done, and can refrain from retreating if there
are obstacles. Self-efficacy has a big influence in achieving academic success (Ahmad &
Safaria, 2013; Koseoglu, 2015; Basith et al., 2020; Warsihna et al., 2021). Students who have
learning difficulties tend to have low academic self-efficacy, and lead to low achievement (Girli
& Oztiirk, 2017). Students with low self-efficacy have higher anxiety in solving math problems
(Novita et al., 2018). On the other hand, Students who have high self-efficacy will also be
skilled in learning (Kudo & Mori, 2015). To gain achievement, students need self-efficacy
(Agustiani et al., 2016;Lee & Mao, 2016). Self-efticacy will motivate students to be able to get
the expected mathematical achievements (Hanifah et al., 2020). Self-efficacy can help students
in making effective learning decisions (Al-mehsin, 2017).

Self-efficacy is a belief in one's ability to get things done (Warner & French, 2020). Self-
efficacy has been shown to be a predictor in influencing learning achievement and helping self-
regulation in learning (Hedeshi, 2017). Self-efficacy is one of the factors that can predict
learning achievement (Fokkens-Bruinsma et al., 2021). Self-efficacy is part of intrinsic
motivation that can affect a person's ability to survive in the face of difficulties or obstacles
(Pasha-Zaidi et al., 2019).

According to (Bandura, 1997), self-efficacy is the main factor influencing decisions and
behavior. (Zimmerman, 2000) also argues that self-efficacy motivates individuals to learn
through goal setting, self-management, self-respect, and self-regulation through strategy
execution. Self-efficacy can shape a person's life through career choices and situations. Self-
efficacy allows people to take difficult actions and choose situations that they believe can be
resolved. Self-efficacy responds to events and situations that occur effectively, works in good
faith, believes in their abilities, sees difficulties as challenges rather than threats, seeks new
situations, and seeks goals, accepts challenges, believes in their ability to work hard, is
productive, focused on the job, develop coping skills, recover quickly from frustration and
stress, and are able to deal with threats (Bandura, 1997). (Bandura, 1997) also found that people
with low self-efficacy are lethargic, easily sad, indifferent, anxious, avoid difficult tasks, and
give up easily when faced with obstacles. In difficult situations and challenges, he thinks about
his shortcomings and the consequences of his failures, and after his failures he gradually regains
his emotions.

Self-efficacy has a meaning that is not the same as ideals. ideals represent effort (what can be
achieved) and self-efficacy represents a person's evaluation of his abilities (Alwisol, 2007).
(Bandura et al., 1989) revealed that self-efficacy has an important role in motivation and
coordination to achieve goals. Self-efficacy is a person's strength in determining how much
effort must be made and the time it takes a person to complete a job. People with high self-
efficacy prefer solving problems, and people with low self-efficacy tend to reduce their efforts
and run away from problems. Self-efficacy is a form of a person's belief in his ability to act or
respond to something. One of the efforts to maintain self-efficacy or self-strength in dealing
with something is to provide learning facilities for students to be able to choose treatment for
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themselves to restore their self-efficacy (self-efficacy) when experiencing a decrease in self-
quality (Khilmi, 2018). Students need to have self-efficacy beliefs about themselves in learning
practices as well as to achieve their academic achievements (Lusiana & Setyaningsih, 2018).

According to (Gibson & Donelly, 2000), Self-efficacy has three aspects: belief in the ability to
deal with problems that are not easy to solve, belief in strength, and expectations for overall
performance. Someone with high self-efficacy in problem solving tends to be independent and
directly involved in very challenging tasks. challenges are not for him a threat and he have a
great interest in all activities, strives to develop and achieve his goals. he will also increase his
efforts to avoid fear and failure. Even if that happens, it will not drag on with disappointment,
but will immediately improve with a new, more effective strategy (Bandura, 1994). People with
high self-efficacy perceive failure as a lack of commitment, knowledge, and skills. He also likes
challenges (Bandura, 1997). Individuals who have low self-efficacy do not like to think about
the best way to solve complex problems. In the face of failure, he does not quickly regain his
confidence (Bandura, 1994).

According to (Bandura, 1997), self-efficacy is belief in one's ability to learn or perform
effectively, whereas expectations for results indicate belief in the ultimate goal of an activity.
As an example of self-efficacy, (Zimmerman, 2000) assumes that a person believes that he or
she will get better grades in a lesson while the expected result of good grades can increase his
or her chances of finding the desired job. Self-efficacy can affect expectations for outcomes. In
other words, the higher a person's belief in his abilities, the higher the goals formulated and his
desire to maintain these goals (Bandura, 1991). According to (Hackett & Betz, 1989), the
expectation of the outcome is the belief in the outcome of an action, while self-efficacy is the
belief about how to deal with a particular problem. In the Theory of Expectancy, a behavior is
a combination of the expected outcome of the behavior and the person's expectations of how
that outcome will be measured. For example, students who believe in their mathematical skills
expect high scores on math tests and vice versa (Schunk, 1991). Self-efficacy and expected
results (outcome expectations) can also be negatively correlated. A high level of self-efficacy
can lead to complaints and protests because the results that occur are considered ineffective. On
the other hand, people are more prone to depression when they have low self-efficacy but high
expected outcomes. However, with rising expectations, he will try hard to achieve the expected
results.

Self-efficacy and expected results are part of self-regulation that students need to master,
especially when learning mathematics. These two words have different but related meanings.
According to (Bandura, 1997), self-efficacy is belief in one's ability to learn or perform
effectively, whereas expectations for results indicate belief in the ultimate goal of an activity.
As an example of self-efficacy, (Zimmerman, 2000) assumes that a person believes that he or
she will get better grades in a lesson while the expected result of good grades can increase his
or her chances of finding the desired job. According to (Hackett & Betz, 1989), the expectation
of the outcome is the belief in the outcome of an action, while self-efficacy is the belief about
how to deal with a particular problem. In the theory of expectancy, a behavior is a combination
of the expected outcome of the behavior and the person's expectations of how that outcome will
be measured. For example, students who believe in their mathematical skills expect high scores
on math tests and vice versa (Schunk, 1991). Self-efficacy and expected results (outcome
expectations) can also be negatively correlated. A high level of self-efficacy can lead to
complaints and protests because the results that occur are considered ineffective. On the other

©2022 by Department of Mathematics Education, Universitas Muhammadiyah Purwokerto, Purwokerto, Indonesian 113
p-ISSN 2477-409X, e-ISSN: 2549-9084 and website: http://jurnal nasional.ump.ac.id/index.php/alphamath/



CUT YUNI NURUL HAJJINA, HERI RETNAWATI
Confirmatory Factor Analysis to Measure Self-Efficacy and Outcome Expectation in Mathematics Learning

hand, people are more prone to depression when they have low self-efficacy but high expected
outcomes. However, with rising expectations, he will try hard to achieve the expected results.

Research Methods

The participants in this study were students of SMA Plus Al Athiyah Aceh. The sample was
selected based on the purposive sampling technique, totaling 53 students. Purposive sampling
is a sampling technique by setting certain criteria (Sugiyono, 2015). The criteria used to select
the sample in this study were students with good, medium and low math achievement from each
grade level.

The instrument used to measure self-efficacy and outcome expectation in mathematics learning
in this study refers to the characteristics of self-efficacy and outcome expectation proposed by
(Zimmerman, 2000) and (Bandura et al., 1986). The scale used in the instrument is a Likert
scale with four categories, namely strongly disagree given a score of 1, disagree given a score
of 2, agree given a score of 3 and strongly agree given a score of 4. The scale used has opposite
forms of meaning, namely favorable and unfavorable. The number 1/STS reflects the lowest
value of the respondent's answer to an item and the number 4/SS reflects the highest value given
by the respondent to a statement item. The following are the indicators that show self-efficacy
and outcome expectations in learning mathematics.

Table 1. Aspects and indicators of self-efficacy and outcome expectation
Aspect Indicator
Self-Efficacy a. Confidence in being able to correctly solve all the math
problems that the teacher gives
b. Enjoy reading mathematics books
c. Be challenged when you find difficult math problems
Outcome a. By learning math make your dreams come true
Expectation b. Feel important to learn mathematics

The blueprint for the self-efficacy and outcome expectation scale is shown in table 2 below.

Table 2. Blue Print Scale of self-efficacy and outcome expectation
. Item’s number
Aspect Indicator Favo Unfavo >
Self-Efficacy a. Confidence in being able to 1 6,7 3
correctly solve all the math
problems that the teacher gives

b. Enjoy reading mathematics

books 3 2 2
c. Be challenged when you find
difficult math problems 5 4 2
Outcome a. By learning math make your 10 8 2
Expectation dreams come true
b. Feel important to learn 9 11 2
mathematics
Total Items 11
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Brown (2015) mentions that Confirmatory Factor Analysis (CFA) is an inseparable analytical
tool for construct validation in social and behavioral sciences. The results of the CFA test
provide convincing evidence of the convergent and discriminant validity of the construction of
a theory. Different indicators of theoretically similar or overlapping constructs that are
interrelated indicate convergent validity.

Confirmatory Factor Analysis (CFA) is useful for testing how indicators describe a factor (Hair
etal., 2010). This test will describe how well the indicators can be used to measure self-efficacy
and outcome expectations in learning mathematics. In this study, the data were analyzed using
the Structural Equation Model (SEM) using the Linear Structural Model (LISREL) version 8.8
through first order CFA. First order confirmatory factor analysis (1st Order CFA) is carried out
if the researcher only wants evidence on one level of latent variables (Retnawati, 2016).

The first Order CFA test is carried out by considering the calculated t value, factor load, p value,
and RMSEA. According to Retnawati (2016), a significant path coefficient is indicated by the
T-value which is not red (significance level 0.05 and T-value not less than 1.96). Carmines and
Zeller explain that a construct can be said to be good if it has a minimum factor load of 0.30.
Thus, if the value of 0.30, the indicator is said to be valid (Sugiyono, 2015). In addition, the
model is said to be suitable if it has a p-value > 0.05 (Retnawati, 2016). According to Brown
(2015), the value of RMSEA 0.05 indicates a close fit model, while 0.05 <RMSEA 0.08
indicates the model has good fit.

Result and Discussions

Data analysis was performed using LISREL 8.8 software. (Joreskog & Sorbom, 1996) stated
that if there was no red arrow in the analysis of the t-value then all items were significant at the
0.05 level (t-value >1.96). The t values obtained as a result of confirmatory factor analysis are
presented in Table 3.

Table 3. The t value in the first order CFA test on the self-efficacy and outcome expectation
instruments in learning mathematics

Item t Value Description

cl

c2 2.43 Sig
c3 1.71 Not sig
c4 2.51 Sig
c5 1.34 Not sig
c6 2.20 Sig
c7 2.75 Sig
dl

d2 3.46 Sig
d3 3.34 Sig
d4 3.43 Sig

These results indicate that items c¢3 and ¢5 have a value of t < 1.96 (shows red line) so that these
items cannot be included. The final result of the model can be seen in the following figure.
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Figure 1. Path Diagram of Standard Solution Using First Order CFA
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Figure 2. T-Value Using First Order CFA

©2022 by Department of Mathematics Education, Universitas Muhammadiyah Purwokerto, Purwokerto, Indonesia
p-ISSN 2477-409X, e-ISSN: 2549-9084 and website: http://jurnal nasional.ump.ac.id/index.php/alphamath/



AlphaMath
Journal of Mathematics Education, 8(2) Nov 2022

The final result of the model calculation using first order CFA is showed in Table 4.

Table 4. The final result of the model calculation using first order CFA

Criteria Compeatibility Level Model Result Model Evaluation
Chi-Square (df=43) Chi-Square <2df 45.52 Fit

P-Value > 0.05 0.36746 Fit

RMSEA < 0.08 0.034 Fit

Information on the calculation of the first order CFA on the self-efficacy and outcome
expectation instruments in full is presented in Table 5.

Table 5. Calculation of First Order CFA on Self-Efficacy and Outcome Expectation

Instruments
Item T-Value Loading Factor R? Description

cl 0.64 0.4

c2 243 0.43 0.19 Sig
c4 2.51 0.60 0.36 Sig
c6 2.20 0.38 0.14 Sig
c7 2.75 0.52 0.27 Sig
dl 0.46 0.22

d2 3.46 0.84 0.71 Sig
d3 3.34 0.76 0.58 Sig
d4 3.43 0.82 0.67 Sig

Based on table 5, it can be seen that item c1, namely the belief in being able to correctly solve
all math problems that the teacher gives most dominantly reflects self-efficacy in learning
mathematics, while item d2, which is feeling important to learn mathematics, most dominantly
reflects the outcome expectation aspect in learning mathematics.

Self-efficacy and outcome expectations are part of self-regulation that must be owned by a
person and can affect his motivation in activities (Zimmerman, 2000). Self-efficacy can affect
expectations for outcomes. In other words, the higher a person's belief in his abilities, the higher
the goals formulated and his desire to maintain these goals (Bandura, 1997). According to
(Hackett & Betz, 1989), the expectation of the outcome (outcome expectation) is a belief in the
outcome of an action, while self-efficacy is a belief about how to deal with certain problems.

This study was conducted to analyze things that can affect self-efficacy and outcome
expectations in mathematics learning and confirm the suitability of the model with the data
using First order confirmatory factor analysis (1st Order CFA). Based on the results of this
study, it was found that items c3 and c5, namely I was challenged when I encountered difficult
math problems and I lacked confidence when asked to solve math problems in front of the class,
had a t value of < 1.96 (red line) so that the item could not be included.

The final result of the model calculation using first order CFA without including c¢3 and c5
shows that the p-value = 0.36746 (> 0.05), RMSEA = 0.034 (< 0.08) and chi-square = 45.52 <
2df which means that the model is fit. In this study, it was shown that item c1, namely the belief
in being able to correctly solve all math problems that the teacher gave most dominantly
reflected self-efficacy in learning mathematics, followed by c2 (I like reading math textbooks),
c4 (I can only solve easy math problems only), c6 (I'm hopeless if I can't answer math problems
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given by the teacher), and c¢7 (I often copy my friend's answer because I think my friend's
answer is the most correct).

In the outcome expectation aspect, item d2, which is feeling important to learn mathematics,
most dominantly reflects the outcome expectation aspect in learning mathematics, followed by
d4 (I feel I can still achieve my goals even though I can't do math), d3 (I don't feel the need to
learn mathematics), and d1 (studying mathematics helped me realize my dreams). Based on
these results, there are still students who feel there is no connection between mathematics and
their future so that they do not have outcome expectations from learning mathematics which
have an impact on low motivation to participate in learning mathematics.

In addition to this, there are still students who despair if they cannot answer the math questions
given by the teacher, this shows that self-efficacy is still low. This can be a benchmark for
educators on how to increase students' self-efficacy in learning mathematics and grow the
outcome expectations of the learning by explaining the various benefits of the material learned
in students' daily lives. Although there are still students who feel hopeless if they cannot answer
the questions from the teacher, the majority of students believe that they can correctly solve all
the mathematics problems that the teacher gives. This can be a consideration for teachers to
give students the ability to discuss in groups so that students who have high efficacy in learning
mathematics can motivate their friends to be enthusiastic about learning mathematics. Teachers
can also vary the level of questions given in order to increase student confidence which is still
low.

Conclusion

The results showed that the self-efficacy and outcome expectation instruments had good quality
after eliminating two items, namely c3 and c5 in the aspect of self-efficacy. Thus, the self-
efficacy and outcome expectation instruments can be used by mathematics teachers. In this
study, it was shown that item cl, namely the belief in being able to correctly solve all
mathematics problems that the teacher gave most dominantly reflected self-efficacy in learning
mathematics, followed by c2 (I like reading math textbooks), c4 (I can only solve easy
mathematics problems), c6 (I'm hopeless if I can't answer math problems given by the teacher),
and c7 (I often copy my friend's answer because I think my friend's answer is the most correct).
In the outcome expectation aspect, item d2, which is feeling important to learn mathematics,
most dominantly reflects the outcome expectation aspect in learning mathematics, followed by
d4 (I feel I can still achieve my goals even though I can't do math), d3 (I don't feel the need to
learn math), and d1 (studying mathematics helped me realize my dreams).
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