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ABSTRACT

As many studies have proven, self-efficacy positively affects learning performance. Therefore, many instruments
have been developed to measure self-efficacy. To be used for educational purposes, the instrument must be proven
valid and reliable. This study aims to develop and evaluate the Academic Self-Efficacy Inventory (ASEI) that
meets the criteria to be applied as a self-efficacy instrument. This research is a two-phase study designed following
the recommendations for scale design and development. A total of 505 Indonesian high school students majoring
in science were involved as respondents to test the 20-item rating scale. As a result, all questionnaire items met
the fit category with an item reliability score of 0.94, and the unidimensionality scale also met the variance value
explained by measures and unexplained variance criteria. Thus, ASEI is declared suitable, reliable, and valid for
measuring students’ self-efficacy on the topic of light and sound waves. This research provides results in the form
of a self-efficacy instrument on the topic of light and sound waves and a validity test with a high value, which is

useful for readers to have confidence in the quality of the study results.
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INTRODUCTION

According to the 2022 U.S. Bureau of La-
bor Statistics, 12 of the 20 fastest-growing jobs
involve science (Bureau of Labor Statistics, 2022;
Dubina et al., 2022; Wade et al., 2022). Unfortu-
nately, learning loss due to the COVID-19 pande-
mic has made many students lose self-efficacy in
learning science (Donnelly & Patrinos, 2021; Sa-
line, 2021; Zorki¢ et al., 2021). Self-efficacy great-
ly influences learning performance (Yadav et al.,
2021). Self-efficacy, or beliefs about one’s ability
to do specific activities or tasks, has been found to
be a strong predictor of effort (Galla et al., 2014;
Teng, 2021). Many studies have shown that high
self-efficacy is positively related to student acade-
mic achievement (Nasir & Igbal, 2019; Cai et al.,
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2021; Stolz et al., 2022). However, there are still
many misunderstandings regarding self-efficacy;
most people think that self-efficacy is a constant
and unchanging ability (Peura et al., 2021) when,
in fact, self-efficacy can develop and change, so
the teacher should measure students’ self-efficacy
in each learning topic. This can help discover
students’ skills and interests (Huang et al., 2019;
Guo et al., 2020; Hendrickson, 2021).

A theory states that efficacy ideals are sha-
ped by how someone perceives and interprets facts
from 4 foremost sources: mastery experiences,
verbal and social persuasions, vicarious experien-
ces, and physiological and emotional states (Ban-
dura et al., 1997). However, because self-efficacy
can change constantly, several studies have taken
a fixed approach to the many variables related
to self-efficacy, for example, research conducted
by Gao (2021), who believe that learning models
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have an influence on self-efficacy and Supratman
et al. (2021) who believe that different learning
approaches have different effects on self-efficacy.

The concept of self-efficacy has been wi-
dely known in education. Self-efficacy was ori-
ginally introduced through Albert Bandura’s
social cognitive theory. Bandura proposes that
self-efficacy can be defined as an individual’s be-
lief in their ability to successfully achieve a goal
or perform an action (Magni & Manzoni, 2020;
Koutroubas & Galanakis, 2022). Self-efficacy
can influence their actions to choose, determine
efforts, achieve something they want, and build
resilience to deal with obstacles or failures in life
(Creely et al., 2021; Renko et al., 2021). Some-
one confident in their abilities can be optimistic
about new challenges and set goals for themsel-
ves (Tangkeallo et al., 2014; Tus, 2020). High in-
dividual perceptions of their abilities will result
in better performance (Emmons & Zager, 2018;
Nasir & Igbal, 2019; Aguilera-Hermida, 2020).
This applies to any condition, including cogniti-
ve terms in education. Therefore, the higher the
self-efficacy, the more likely people will feel con-
fident completing a particular task. These beliefs
will influence actions and behavior and obviously
impact achievements.

For high school students, confidence in
making decisions is very important for growth
(Scherrer & Preckel, 2019; Yeager et al., 2019).
High school students must decide whether they
will enroll in college or find jobs, what field of
work they want to pursue, and what skills they
want to learn. As a result, experts believe that
self-efficacy in decision-making plays a crucial
role in high school students’ career growth (Falco
& Summers, 2019; El-Hassan & Ghalayini, 2020;
Frith etal., 2020; Kogak et al., 2021). Self-efficacy
in career decisions refers to an individual’s con-
fidence in their capacity to make commitments
and choices about the occupations they want to
pursue (Taylor & Betz, 1983; Falco & Summers,
2019; Xin et al., 2020; Chui et al., 2022).

Self-efficacy can change and develop
(Yuen et al., 2004; Burnette et al., 2020; Brann
et al., 2021; Supratman et al., 2021), therefore
monitoring student self-efficacy in learning be-
comes very important (Kok et al., 2020; Cai et
al., 2021). Many studies have revealed the results
of evaluating student self-efficacy and have also
been conducted to develop self-efficacy instru-
ments. A study examining teachers in rural
Midwestern areas has succeeded in developing
a mental health self-efficacy instrument (Brann
et al., 2021). Another study conducted in Italy
developed a psychometrically tested self-efficacy
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scale for ostomy care nursing management (Del-
lafiore et al., 2020). For high-school level, many
researchers have also evaluated self-efficacy with
instruments developed on various learning to-
pics (Pajares & Miller, 1995; Yuen et al., 2004)
in mathematics (Bergqvist et al., 2020; Oztiirk et
al., 2020; Supandi et al., 2021), English (Torres &
Alieto, 2019; Zhang & Ardasheva, 2019; Zhang et
al., 2020), and science (Usher et al., 2019; Fidan
& Tuncel, 2021; Mohd Dzin & Lay, 2021). The
large amount of research related to the evaluation
and development of self-efficacy instruments pro-
ves that the development of instruments and eva-
luation of self-efficacy is important; by knowing
students’ self-efficacy, teachers can determine the
best steps they can take for learning (Ayllon et al.,
2019; Dorfman & Fortus, 2019; Ma et al., 2021;
Wei et al., 2021).

Rasch model, also known as the one-pa-
rameter logistic model, is a psychometric model
within the framework of item response theory
(IRT) (Bond & Fox, 2015; Qian & Wang, 2020;
Lipovetsky, 2021). Rasch model was conceptua-
lized and developed by the mathematician Georg
Rasch after identifying certain issues by utilizing
unprocessed examination results (raw test scores)
(Bond & Fox, 2015; Elliot et al., 2016). Rasch
model creates a scale for interpreting an action
or thing as measured by useful psychometric pro-
perties (Boone & Noltemeyer, 2017; You et al.,
2018; Fernanda & Hidayah, 2020). As a result,
the Rasch model offers several ways to assess the
reliability and validity of data collected through
instruments such as tests and surveys (You et al.,
2018).

As mentioned earlier, numerous tools have
been created to assess self-efficacy, but challenges
persist in locating instruments tailored for gau-
ging high school students’ self-efficacy in highly
specific subjects like light and sound waves. By
conducting self-efficacy assessments for each to-
pic, teachers can identify the areas where each
student feels most confident, enabling them to
take more targeted actions. This study addresses
this gap by developing a self-efficacy instrument
for high school students focusing on a specific to-
pic. This study’s choice of light and sound waves
is arbitrary, with no particular rationale.

Recognizing the significance of analyzing
students’ self-efficacy and its evolution, this re-
search aims to create and evaluate the Acade-
mic Self-Efficacy Inventory (ASEI) to meet the
criteria for application as a self-efficacy tool.
Considering that self-efficacy can be influenced
by treatment and the learning process, many re-
searchers emphasize the importance of develo-
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ping self-efficacy instruments based on students’
needs. Despite the existence of reliable and valid
self-efficacy instruments in various fields, finding
instruments to assess high school students’ self-
efficacy in highly specific areas, such as light and
sound waves, remains challenging. Therefore,
this research contributes to advancing the deve-
lopment of an Academic Self-Efficacy Inventory
with a specific focus on light and sound waves.

METHODS

The requirement for respondents in this
study is that students must have studied the to-
pic of light and sound waves at school. Therefo-
re, students must come from a science or special
physics class. Respondents included eleventh and
grade-12 students majoring in science (n = 505)
from several high schools in a province in Indo-
nesia.

This research was a two-phase study de-
signed following the recommendations for scale
design and development (Rattray & Jones, 2007;
Dellafiore et al., 2020). Phase 1 comprised the
conceptualization stage, delineated by three key
steps. Initially, a thorough literature review was
conducted to delve into self-efficacy instruments
and discern requirements. Subsequently, a team
convened to deliberate on findings from diver-
se studies concerning self-efficacy, with a focus
group discussion to pinpoint the self-efficacy
scale to be employed. Lastly, the phase involved
crafting instrument items, drawing from the Mis-
souri guidance curriculum tailored to self-efficacy
dimensions: 1) time management, 2) study and
examination skills, 3) learning from peers, 4) edu-
cational planning, and 5) fostering responsibility
in learning. This entailed identifying an initial set
of items through a panel discussion among the
research project team members.
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The second phase involved validating the
items through three steps. First, a panel of five
experts evaluated the content validity of the item
set. The criteria evaluated in expert judgment
included the quality of the instrument’s con-
tent, internal consistency, interpretability, and
appropriateness of assessment criteria (such as
the availability of rubrics). Second, forms were
distributed to high school students in grades
11 and 12 who majored in Natural Sciences in
Lampung province, with a total of 505 students
participating. Third, data analysis was conducted
using the Rasch Model with the Winstep Rasch
analysis program application (Yasin et al., 2015;
Guzey & Jung, 2021). The Rasch Model was
chosen to align with the research’s goals, enab-
ling precise assessment of individual items and
their contribution to the overall construct. Item
fit statistics, like infit and outfit indices, were used
to ensure items fit the model well. Construct va-
lidity was established by comparing theoretical
expectations with empirical data. This approach
ensured robust analysis and interpretation per the
research’s objectives.

In the third stage of the first phase, before
compiling the measurement items, point items
were first made. These points were developments
from Yuen’s Academic Development Self-Effi-
cacy category (Yuen et al., 2004), which in this
study was referred to as the Academic Self-Effi-
cacy Inventory (ASEI). Aspects of self-efficacy
in ASEI were measured on several skills, such as
time management, mastering study and examina-
tion, educational planning, learning from friends,
and being a responsible learner. The level of self-
efficacy in Yuen’s model of AD-SEI is displayed
on a Likert scale with 6 levels of self-efficacy,
where point 1 represents extremely not confident,
and point 6 represents extremely confident. The
development of each item can be seen in Figure
1.

Academic Self-Efficacy Inventory

Mastering ]
Study and

Examination
Skills

Time
Management

Learning
from Friends

Being a
Responsible
Learner

Figure 1. Academic Self-Efficacy Inventory Item Points
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Figure 1 shows the item points to be me-
asured. These points were developed by adopting
Yuen’s Academic Development Self-Efficacy
item points. Because there are 5 categories in
this scale, it helps the teachers see the situation
and get to know students better. The teachers can
more clearly identify which category students
feel confident that they are capable of and which
category students feel less confident about their
abilities.

After the research team approved these
points, they were developed into an Academic
Self-Efficacy Inventory questionnaire with 20
measurement items, which were then prepared to
be tested for validity.

To see the level of suitability of the items,
the item fit order test was conducted. This test was
carried out to see the accuracy of the item in me-
asuring what should be measured (Bond & Fox,
2015). Item fit was determined by the MNSQ,
ZSTD, and PT Measure Corr values with criteria:
MNSQ value 0.5 < x < 1.5, ZSTD value -2 < x
< +2, and PT Measure Corr. value 0.4 < x < 0.85
(Linacre, 2010; Bond & Fox, 2015). If one or two
criteria are met, the item can still be maintained
and does not need to be changed; in other words,
the item is declared fit (Nurdini et al., 2020; Dewi
et al., 2021). The item is declared a misfit if the
three criteria are not met, then it is certain that
the item is not good enough, so it needs to be re-
paired or replaced (Nurdini et al., 2020; Dewi et
al., 2021). To determine the construct validity of
the instrument, unidimensionality was evaluated.
This was achieved through a Principal Compo-
nents Analysis of Raw Residual Variance in Ei-
genvalue Units. If the Rasch measurement yields
a reasonably high percentage of raw explained
variance (at least 40%), and the initial residual
components of unexplained variances have less

Table 1. Item Fit Order
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than two eigenvalues, the data might be assumed
to be fundamentally unidimensional (Linacre,
2010; Bond et al., 2020). The reliability test using
the Rasch model is based on the interaction bet-
ween the person and the item questions (item-
person) and the level of consistency of students’
answers (person reliability) (Bond & Fox, 2015).
Item-person interaction can be analyzed using
the Cronbach Alpha value.

RESULTS AND DISCUSSION

This study is conducted in two phases. As
explained in the method, the first phase consists
of three stages that result in the instrument’s ini-
tial design. In the second phase, a new validation
process begins. The second phase consists of con-
tent validation and revision, data collection, and
data analysis.

A panel of five experts judges instrument
content validation. Of the 20 self-efficacy instru-
ment items, no significant improvements were
proposed by experts. Based on the cumulative re-
sults of expert judgment, the instrument has been
declared very feasible with a score of 89.2%.

After expert judgment has been carried out,
it enters the data collection stage. Data has been
collected in two ways: first, by distributing online
forms to eleventh and twelfth-grade students in
several high schools in Lampung province, Indo-
nesia, and second, by distributing questionnaires
to students directly because some schools in ru-
ral areas do not have internet access. After three
months of data collection, data obtained from
505 respondents are ready to be analyzed.

The fit order item test aims to see the quali-
ty of each item in testing self-efficacy. The results
of the fit order items for each item are presented
in Table 1.

No Items Infit Outfit PT- Con-
I am confident that I can... MNSQ ZSTD MNSQ ZzSTD Measure clu-
CORR sion
1. manage my time well so that I can study light  0.78 -3.81 0.80 -3.46 0.91 Fit
and sound waves well
2. answer questions related to the speed of sound  0.84 -2.67 0.89 -1.88 0.88 Fit
wave propagation, resonance, sound intensity,
light waves, interference, dispersion, and light
polarization
3. understand difficult concepts through discus-  1.25 3.68 1.18 2.78 0.87 Fit
sions with peers
4. find information to prepare for the next Phys-  0.92 -1.27 0.89 -1.86 0.90 Fit
ics learning topic
5. comply with school rules and class rules prop-  1.23 3.41 1.18 2.67 0.88 Fit

erly
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No Items Infit Outfit PT- Con-
Iam confident that I can... MNSQ ZSTD MNSQ zSTD Measure  clu-
CORR sion
6. plan how to do the assignments given by the  1.17 2.62 1.18 2.78 0.87 Fit
teacher
7. improve my writing, counting, listening, 1.09 1.35 1.11 1.76 0.88 Fit
analysis, and understanding of the concept of
light and sound waves if I continue to study
consistently
8. ask friends how to solve problems related to  0.92 -1.24 0.90 -0.21 0.87 Fit
the concept of light and sound waves if I can-
not find the solution through the learning re-
sources I have
9. ask the teacher about concepts I do not under-  0.97 -0.51 0.97 -0.40 0.88 Fit
stand through outside-of-class learning
10. respect the opinions of my classmates even if ~ 1.29 4.20 1.40 5.53 0.86 Fit
they contradict what I believe
11. complete the light and sound wave task on  0.69 -5.51 0.74 -4.51 0.90 Fit
time
12. build good study habits in order to master the  0.96 -0.64 0.94 -0.88 0.88 Fit
concept of light and sound waves well
13. seek information from friends regarding learn-  0.85 -2.52 0.87 -2.13 0.88 Fit
ing resources that can support me in learning
light and sound wave topic
14. choose light and sound wave learning sources  0.74 -4.54 0.77 -3.93 0.90 Fit
that are suitable for me
15. practice the ability to solve light and sound  0.99 -0.12 0.99 -0.06 0.88 Fit
wave questions at home
16. design a timetable for learning the light and  1.06 0.89 1.07 1.05 0.86 Fit
sound wave topic and implement it
17. prepare for the light and sound wave exam  0.93 -1.14 0.90 -1.62 0.90 Fit
well
18. ask for advice from peers regarding how toun- ~ 0.95 -0.79 0.96 -0.63 0.87 Fit
derstand the light and sound wave topic
19. find other learning resources to solve difficult  0.95 -0.74 0.94 -1.00 0.89 Fit
problems of light and sound waves
20. understand that if I do not prepare well, I will ~ 0.97 -0.39 0.95 -0.78 0.89 Fit

not be able to master the light and sound wave
concept

As displayed in Table 1, 20 of the 20 self-
efficacy measurement items for high school stu-
dents in studying the topic of sound and light wa-
ves have been declared fit because they have met
the requirements 0.5 < infit and outfit MNSQ
value < 1.5 (Bond & Fox, 2015) or 1 of 3 item

requirements have met the criteria. Because the
20 items were declared fit and met the quality for
measuring self-efficacy, a unidimensionality test
was carried out. The complete unidimensionality
measurement results are presented in Table 2.

Table 2. Raw Residual Variance in Eigenvalue Units

Eigenvalue Observed (%) Expected (%)
Total raw variance in observations 142.5121 100 100
Raw variance explained by measures 117.5121 82.5 82.0
Raw variance explained by persons 67.0628 47.1 46,8
Raw variance explained by items 50.4494 354 35,2
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Eigenvalue Observed (%) Expected (%)
Raw unexplained variance (total) 25.000 17.5 100.0 18.0
Unexplained variance in ™ contrast 3.6211 2.5 14.5
Unexplained variance in ¢ snd contrast 3.134 2,3 13.3
Unexplained variance in ¢ contrast 2.3572 1.7 9.4
Unexplained variance in ¢t contrast 2.1047 1.5 8.4
Unexplained variance in "¢ ffth contrast 1.6827 1.2 6.7

Based on the results of the raw residual
variance in eigenvalue units in Table 2, the raw
explained variance value reaches 82.5%, which is
more than 50%, so it can be said that it has met
the dimensionality criteria (Bond & Fox, 2015;
Chan et al., 2021). This means this instrument is
not heavily contaminated by other factors interfe-
ring with measurement. In other words, this self-
efficacy instrument’s scale can precisely measure
self-efficacy indicators. The reliability of any set
of measurements is logically defined as the pro-

Table 3. Reliability and Separation

portion of their true variance. Meanwhile, sepa-
ration is the number of statistically different per-
formance strata the test can identify in the sample
(Wright, 1996; Bond & Fox, 2015). The reliability
test using the Rasch model is based on the inter-
action between the person and the item questions
(item-person) and the level of consistency of stu-
dents’ answers (person reliability) (Bond & Fox,
2015). The results of the reliability and separati-
on tests are presented in Table 3.

Person 505 Input 505 Measured Infit Outfit
Total Count Measure Realse IMNSQ ZSTD OMNSQ ZSTD
Mean 74.9 20.0 40 .98 -3 .99 -2
P.SD 27.6 .0 2.54 .59 1.7 .61 1.7
Real .40 TRUE SD  2.51 SEPARATION PERSON RELIABILITY
RMSE 6.32 98
Ttem 20 Input 20 Measured Infit Outfit
Total Count Measure Realse IMNSQ ZSTD OMNSQ ZSTD
Mean  1890.9 505.0 .00 .06 .98 -5 .99 -3
P.SD 64.9 .0 .25 .00 .16 2.6 .16 2.4
Real .06 TRUE SD .25 SEPARATION 3.82 ITEM RELIABILITY .94
RMSE

The results of the person reliability test are
recorded at 0.98 in the category of excellent and
separation index (6.32) > 2, and the reliability of
the items is recorded at 0.94 in the category of
Good, Separation index (3.82) > 2. This means
that all items can work well in the same direc-
tion in measuring students’ self-efficacy in lear-
ning the topic of light and sound waves (Linacre,
2018).

The current research presents the results of
item fit order, unidimensionality (validity), and
reliability from the results of developing a self-ef-
ficacy instrument on the topic of light and sound
waves for high school students. All test results,
both from the panel of experts and the Rasch
analysis, state that this instrument is feasible and
practical. By developing self-efficacy instruments
specific to certain learning topics, teachers will

become more aware of their students’ efficacy le-
vel, which will help them determine the next step
of learning.

The Academic Self-Efficacy Inventory
consists of 20 statement items that adopt the
high school student self-efficacy measurement
scale developed by Yuen et al. (2004). Of the 20
items measuring student self-efficacy in learning
sound and light waves, they were tested on 505
high school students in Lampung. The twenty
items have been declared fit because they have an
MNSQ value of 0.5 <infit & outfit value <1.5,
according to the literature (Bond & Fox, 2015).
Person reliability is recorded at 0.98 in the ex-
cellent category and separation index (6.32)> 2,
and item reliability was recorded at 0.94 in the
good category and separation index (3.82)> 2.
Meanwhile, in the value of the correlation me-
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asurement, the twenty items had a positive value
of 0.83-0.91. This means that all items can work
well in the same direction in measuring students’
self-efficacy in learning the material of sound wa-
ves and light waves. Thus, the unidimensionality
scale is fulfilled, with the value of the variance
explained by measures of (82.5%) > 50% and the
unexplained variance in first contrast of (2.5%)
< 10%. This means this instrument is not heavi-
ly contaminated by other factors interfering with
measurement. In other words, this self-efficacy
instrument’s scale can precisely measure self-ef-
ficacy indicators.

Many previous studies have also develo-
ped self-efficacy measurement scales, such as the
development of a science teacher efficacy belief
instrument (STEBI-B) for teachers (Slater et al.,
2021), the development of self-efficacy instru-
ment for vocational music education students
(Ozer Akeay, 2021), self-efficacy instruments for
university students’ perceptions in online lear-
ning environments (Yavuzalp & Bahcivan, 2020),
and many more. Although many previous studies
about the development of self-efficacy instru-
ments have been found, this research provides a
new flavour by focusing on high school students
and measuring self-efficacy with more specific
topics.

The light and sound wave topic in this stu-
dy has been chosen randomly because the me-
asurement items in this instrument are structured
to be adapted to all learning topics. Therefore,
the results of this research can greatly facilitate
teachers in measuring student self-efficacy more
specifically in each lesson because self-efficacy
instruments made to measure learning topics
specifically are still difficult to find. Self-efficacy
is an ability that is not constant and can develop
(in a negative or positive direction), so knowing
the development of students’ self-efficacy in each
lesson will help teachers determine what steps to
take next.

Previously, many studies have been con-
ducted to develop self-efficacy instruments for
the high school level. Many researchers have also
evaluated self-efficacy with instruments develo-
ped on various learning topics (Pajares & Miller,
1995; Yuen et al., 2004), such as in mathema-
tics (Bergqvist et al., 2020; Oztiirk et al., 2020;
Supandi et al., 2021), English (Torres & Alieto,
2019; Zhang et al., 2020; Zhang & Ardasheva,
2019), and science (Usher et al., 2019; Fidan &
Tuncel, 2021; Mohd Dzin & Lay, 2021). The
large amount of research related to the evaluati-
on and development of self-efficacy instruments
proves that the development of instruments and
evaluation of self-efficacy is important. However,
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developing self-efficacy instruments that measure
specific topics is still difficult. This research has
brought a new finding by developing an Acade-
mic Self-Efficacy Inventory with a specific topic
of light and sound waves. The finding of this rese-
arch provides assistance for teachers to be able to
prepare lessons better because prepared teachers
are good teachers. As stated in previous studies,
by knowing students’ self-efficacy, teachers can
determine the best steps they can take for lear-
ning (Chrisnayanti, 2021; Ma et al., 2021; Wei et
al., 2021; Abduh et al., 2022).

A notable innovation in this research is
the successful development of an Academic Self-
Efficacy Inventory focusing on light and sound
waves. While previous studies have extensively
explored and assessed self-efficacy instruments
for high school students across various learning
topics, the novelty lies in addressing the challenge
of result instruments that measure self-efficacy in
specific subjects. The research offers a solution to
this gap, presenting a novel Academic Self-Effi-
cacy Inventory tailored to light and sound waves.
This result advances the field and provides practi-
cal assistance to teachers, enabling them to prepa-
re lessons better and enhance their effectiveness
in the classroom.

Given the significance of developing the
Academic Self-Efficacy Inventory focusing on
light and sound waves, future research could ex-
pand upon this work by developing similar do-
main-specific self-efficacy instruments for other
science topics or subjects. This could involve cre-
ating instruments tailored to specific branches of
science such as biology, chemistry, or physics or
even extending to other academic domains like
mathematics, literature, or history.

Additionally, further research could ex-
plore the effectiveness of these domain-specific
self-efficacy instruments in predicting academic
performance and informing instructional prac-
tices. Investigating how students’ self-efficacy in
specific subjects correlates with their learning
outcomes and engagement could provide valu-
able insights for educators in designing targeted
interventions and support systems.

Furthermore, considering the importance
of teacher preparation and efficacy in facilita-
ting student learning, future studies could del-
ve deeper into the relationship between teacher
preparedness, student self-efficacy, and academic
achievement. Exploring strategies for enhancing
teacher efficacy and its impact on students’ out-
comes within subject-specific self-efficacy could
offer valuable implications for educational policy
and practice.
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CONCLUSION

This research has successfully developed an
Academic Self-Efficacy Inventory for high school
students focusing on one learning topic. Based on
panel experts, the items in this instrument have
met the quality of self-efficacy measurement.
Based on the Rasch analysis, all questionnaire
items met the fit category with an item reliabili-
ty score of 0.94, and the unidimensionality scale
met, with variance value explained by measures
and unexplained variance in first contrast met the
criteria. Thus, ASEI is declared suitable, reliable,
and valid for measuring students’ self-efficacy on
the topic of light and sound waves.

REFERENCES

Abduh, A., Jayadi, K., Anshari, Basri, M., & Arham,
M. (2022). Self-Efficacy in Speaking Based Ac-
tivities for Art and Design Students. Internation-
al Journal of Language Education, 6(1), 91-100.

Aguilera-Hermida, A. P. (2020). College students’ use
and acceptance of emergency online learning
due to COVID-19. International journal of educa-
tional research open, 1, 100011.

Ayllon, S., Alsina, A., & Colomer, J. (2019). Teachers’
involvement and students’ self-efficacy: Keys to
achievement in higher education. PLoS ONE,
14(5), 1-11.

Bandura, A., Freeman, W. H., & Lightsey, R. (1997).
Self-efficacy: The exercise of control. NY: Freeman.

Bergqvist, E., Tossavainen, T., & Johansson, M.
(2020). An analysis of high and low intercorre-
lations between mathematics self-efficacy, anxi-
ety, and achievement variables: A prerequisite
for a reliable factor analysis. Education Research
International, 2020.

Bond, T. G., & Fox, C. M. (2015). Applying the Rasch
Model: Fundamental Measurement in the Human
Sciences (3rd Ed.). Erlbaum.

Bond, T., Yan, Z., & Heene, M. (2020). Applying the
Rasch Model: Fundamental Measurement in the
Human Sciences. Routledge.

Boone, W. J., & Noltemeyer, A. (2017). Rasch analysis:
A primer for school psychology researchers and
practitioners. Cogent Education, 4(1).

Brann, K. L., Boone, W. J., Splett, J. W., Clemons, C.,
& Bidwell, S. L. (2021). Development of the
School Mental Health Self-Efficacy Teacher
Survey Using Rasch Analysis. Journal of Psy-
choeducational Assessment, 39(2), 197-211.

Bureau of Labor Statistics. (2022). Fastest growing oc-
cupations: 20 occupations with the highest projected
percent change of employment between 2021-31.
U.S. Bureau of Labor Statistics.

Burnette, J. L., Pollack, J. M., Forsyth, R. B., Hoyt,
C. L., Babij, A. D,, Thomas, F. N., & Coy, A.
E. (2020). A Growth Mindset Intervention: En-
hancing Students’ Entrepreneurial Self-Effica-
cy and Career Development. Entrepreneurship:

169

Theory and Practice, 44(5), 878-908.

Cai, S., Liu, C., Wang, T., Liu, E., & Liang, J. C.
(2021). Effects of learning physics using Aug-
mented Reality on students’ self-efficacy and
conceptions of learning. British Journal of Edu-
cational Technology, 52(1), 235-251.

Chan, S. W,, Looi, C. K., Ho, W. K., Huang, W., Seow,
P, & Wu, L. (2021). Learning number patterns
through computational thinking activities: A
Rasch model analysis. Heliyon, 7(9), €07922.

Chrisnayanti, N. (2021). The use of formative assess-
ment toward EFL students to enhance stu-
dents’ self-efficacy in learning English. Journal
of English Language Learning (JELL), 5(1), 1-23.

Chui, H., Li, H., & Ngo, H. Y. (2022). Linking Prote-
an Career Orientation with Career Optimism:
Career Adaptability and Career Decision Self-
Efficacy as Mediators. Journal of Career Develop-
ment, 49(1), 161-173.

Creely, E., Henriksen, D., Crawford, R., & Henderson,
M. (2021). Exploring creative risk-taking and
productive failure in classroom practice. A case
study of the perceived self-efficacy and agency
of teachers at one school. Thinking Skills and
Creativity, 42(December).

Dellafiore, F., Pittella, F., Arrigoni, C., Baroni, I., Con-
te, G., Di Pasquale, C., Casole, L., Villa, G., &
Caruso, R. (2020). A multi-phase study for the
development of a self-efficacy measuring scale
for ostomy care nursing management. Journal
of Advanced Nursing, 76(1), 409-419.

Dewi, F. H., Samsudin, A., & Chandra, D. T. (2021).
Developing FD-MT to investigate students’
mental model on fluid dynamic concept: a
Rasch model analysis. Journal of Physics: Confer-
ence Series, 2098(1).

Donnelly, R., & Patrinos, H. A. (2021). Learning loss
during Covid-19: An early systematic review.
Prospects, 51(4), 601-609.

Dorfman, B. S., & Fortus, D. (2019). Students’ self-
efficacy for science in different school systems.
Journal of Research in Science Teaching, 56(8),
1037-1059.

Dubina, K. S., Kim, L., Colato, J., & Rieley, M. J.
(2022). Projections overview and highlights,
2021-31. Monthly Labor Review, November, 19.

El-Hassan, K., & Ghalayini, N. (2020). Parental at-
tachment bonds, dysfunctional career thoughts
and career exploration as predictors of career
decision-making self-efficacy of Grade 11 stu-
dents. British Journal of Guidance and Counsel-
ling, 48(5), 597-610.

Elliot, M., Fairweather, I., Olsen, W., & Pampaka, M.
(2016). A Dictionary of Social Research Methods
(First Edit). Oxford University Press.

Emmons, C. L., & Zager, D. (2018). Increasing Collab-
oration Self-Efficacy to Improve Educational
Programming for Students with Autism. Fo-
cus on Autism and Other Developmental Disabili-
ties, 33(2), 120-128.

Falco, L. D., & Summers, J. J. (2019). Improving Ca-
reer Decision Self-Efficacy and STEM Self-
Efficacy in High School Girls: Evaluation of



170

an Intervention. Journal of Career Development,
46(1), 62-76.

Fernanda, J. W., & Hidayah, N. (2020). Classical Test
Theory dan Rasch Model. SQUARE : Journal
of Mathematics and Mathematics Education, 2(1),
49-60.

Fidan, M., & Tuncel, M. (2021). Developing a self-
efficacy scale toward physics subjects for lowe-
secondary school students. Journal of Baltic Sci-
ence Education2, 20(1), 38—49.

Frith, E., Elbich, D. B., Christensen, A. P., Rosenberg,
M. D., Chen, Q., Kane, M. J,, Silvia, P. J., Seli,
P., & Beaty, R. E. (2020). Intelligence and cre-
ativity share a common cognitive and neural
basis. Journal of Experimental Psychology: Gen-
eral, 150(4), 609-632.

Galla, B. M., Wood, J. J., Tsukayama, E., Har, K.,
Chiu, A. W., & Langer, D. A. (2014). A longi-
tudinal multilevel model analysis of the within-
person and between-person effect of effortful
engagement and academic self-efficacy on aca-
demic performance. Journal of School Psychol-
ogy, 52(3), 295-308.

Gao, J. (2021). Exploring children’s well-being and cre-
ativity in Chinese folk music lessons. Thinking
Skills and Creativity, 41.

Guo, Y. M., Klein, B. D., & Ro, Y. K. (2020). On the
effects of student interest, self-efficacy, and per-
ceptions of the instructor on flow, satisfaction,
and learning outcomes. Studies in Higher Educa-
tion, 45(7), 1413-1430.

Guzey, S. S., & Jung, J. Y. (2021). Productive Thinking
and Science Learning in Design Teams. Interna-
tional Journal of Science and Mathematics Educa-
tion, 19(2), 215-232.

Hendrickson, P. (2021). Effect of Active Learning
Techniques on Student Excitement, Interest,
and Self-Efficacy. Journal of Political Science Edu-
cation, 17(2), 311-325.

Huang, X., Zhang, J., & Hudson, L. (2019). Impact
of math self-efficacy, math anxiety, and growth
mindset on math and science career interest for
middle school students: the gender moderating
effect. European Journal of Psychology of Educa-
tion, 34(3), 621-640.

Kocgak, O., Ak, N., Erdem, S. S., Sinan, M., Younis, M.
Z., & Erdogan, A. (2021). The role of family
influence and academic satisfaction on career
decision-making self-efficacy and happiness.
International Journal of Environmental Research
and Public Health, 18(11).

Kok, M., Komen, A., van Capelleveen, L., & van der
Kamp, J. (2020). The effects of self-controlled
video feedback on motor learning and self-effi-
cacy in a Physical Education setting: an explor-
atory study on the shot-put. Physical Education
and Sport Pedagogy, 25(1), 49-66.

Koutroubas, V., & Galanakis, M. (2022). Bandura’s So-
cial Learning Theory and Its Importance in the
Organizational Psychology Context. Journal of
Psychology Research, 12(6).

Linacre, J. M. (2010). Winsteps® Rasch measurement
computer program. Winsteps. https://winsteps.

Y. Yuberti, N. E. Susilowati, Y. Velina, S. Latifah / JPII 13 (1) (2024) 162-171

com

Linacre, J. M. (2018). Rating Scale Instrument Quality
Criteria. Rasch Org. https://www.rasch.org/
rmt/rmt211m.htm

Lipovetsky, S. (2021). Handbook of Item Response
Theory, Volume 1, Models. Technometrics,
63(3), 428-431.

Ma, K., Chutiyami, M., Zhang, Y., & Nicoll, S.
(2021). Online teaching self-efficacy during
COVID-19: Changes, its associated factors and
moderators. Education and Information Technolo-
gies, 26(6), 6675-6697.

Magni, F., & Manzoni, B. (2020). When Thinking In-
side the Box Is Good: The Nuanced Relation-
ship between Conformity and Creativity. Euro-
pean Management Review, 17(4), 961-975.

Mohd Dzin, N. H., & Lay, Y. F. (2021). Validity and
reliability of adapted self-efficacy scales in Ma-
laysian context using pls-sem approach. Educa-
tion Sciences, 11(11).

Nasir, M., & Igbal, S. (2019). Academic Self Efficacy
as a Predictor of Academic Achievement of
Students in Pre-Service Teacher Training Pro-
grams. Bulletin of Education and Research, 41(1),
33-42.

Nurdini, N., Suhandi, A., Ramalis, T., & Samsudin,
A. (2020). Developing Multitier Instrument of
Fluids Concepts (MIFO) to Measure Student’s
Conception: A Rasch Analysis Approach. Jour-
nal of Advanced Research in Dynamical and Con-
trol Systems, 12(6), 3069-3083.

Ozer Akgay, S. (2021). Self-Efficacy Beliefs of Voca-
tional Music Education Students on Instrument
Perfo. International Journal of Education Technol-
ogy and Scientific Researches, 6(15), 1571-1609.

Oztirk, M., Akkan, Y., & Kaplan, A. (2020).
Reading comprehension, Mathematics
self-efficacy perception, and Mathematics
attitude as correlates of students’ non-routine
Mathematics problem-solving skills in Turkey.
International Journal of Mathematical Education
in Science and Technology, 51(7), 1042-1058.

Pajares, F., & Miller, M. D. (1995). Mathematics self-
efficacy and mathematics performances: The
need for specificity of assessment. APA PsycNet,
42(2), 190-198.

Peura, P., Aro, T., Réikkonen, E., Viholainen, H.,
Koponen, T., Usher, E. L., & Aro, M. (2021).
Trajectories of change in reading self-efficacy:
A longitudinal analysis of self-efficacy and its
sources. Contemporary Educational Psychology,
64(January).

Qian, M., & Wang, X. (2020). Illustration of Multi-
level Explanatory IRT Model DIF Testing with
the Creative Thinking Scale. Journal of Creative
Behavior, 54(4), 1021-1027.

Rattray, J., & Jones, M. C. (2007). Essential elements
of questionnaire design and development. Jour-
nal of Clinical Nursing, 16(2), 234-243.

Renko, M., Bullough, A., & Saeed, S. (2021). How
do resilience and self-efficacy relate to entre-
preneurial intentions in countries with varying
degrees of fragility? A six-country study. Inter-



Y. Yuberti, N. E. Susilowati, Y. Velina, S. Latifah / JPII 13 (1) (2024) 162-171

national Small Business Journal: Researching Entre-
preneurship, 39(2), 130-156.

Saline, S. (2021). Thriving in the New Normal: How
COVID-19 has Affected Alternative Learners
and Their Families and Implementing Effec-
tive, Creative Therapeutic Interventions. Smith
College Studies in Social Work, 91(1), 1-28.

Scherrer, V., & Preckel, F. (2019). Development of Mo-
tivational Variables and Self-Esteem During
the School Career: A Meta-Analysis of Longi-
tudinal Studies. Review of Educational Research,
89(2), 211-258.

Slater, E. V., Norris, C. M., & Morris, J. E. (2021). The
validity of the science teacher efficacy belief
instrument (STEBI-B) for postgraduate, pre-
service, primary teachers. Heliyon, 7(9), e07882.

Stolz, R. C., Blackmon, A. T., Engerman, K., Tonge,
L., & A.McKayle, C. (2022). Poised for creativ-
ity: Benefits of exposing undergraduate stu-
dents to creative problem-solving to moderate
change in creative self-efficacy and academic
achievement. Journal of Creativity, 32(2).

Supandi, S., Suyitno, H., Sukestiyarno, Y. L., & Dwi-
janto, D. (2021). Self-efficacy and the ability
to think creatively by prospective mathematics
teachers based on learning barriers. Journal of
Educational and Social Research, 11(2), 94-105.

Supratman, S., Zubaidah, S., Corebima, A. D., & Ibro-
him. (2021). The effect size of different learn-
ing on critical and creative thinking skills of
biology students. International Journal of Instruc-
tion, 14(3), 187-206.

Tangkeallo, G. A., Purbojo, R., & Sitorus, K. S. (2014).
Hubungan Antara Self-Efficacy dengan Orien-
tasi Masa Depan Mahasiswa Tingkat Akhir.
Jurnal Psikologi, 10(1).

Taylor, K. M., & Betz, N. E. (1983). Applications of
self-efficacy theory to the understanding and
treatment of career indecision. Journal of Voca-
tional Behavior, 22(1), 63-81.

Teng, L. S. (2021). Individual differences in self-regu-
lated learning: Exploring the nexus of motiva-
tional beliefs, self-efficacy, and SRL strategies
in EFL writing. Language Teaching Research,
April.

Torres, J., & Alieto, E. (2019). English learning moti-
vation and self-efficacy of Filipino senior high
school students. Asian EFL Journal, 22(1), 51-
72.

Tus, J. (2020). Self-Concept, Self-Esteem, Self-Effi-
cacy and Academic Performance of the Senior
High School Students. International Journal Of
Research Culture Society, 4(10), 45-59.

Usher, E. L., Ford, C. J.,, Li, C. R., & Weidner, B. L.
(2019). Sources of math and science self-effi-
cacy in rural Appalachia: A convergent mixed
methods study. Contemporary Educational Psy-
chology, 57, 32-53.

Wade, A., Dixon, J., Gao, Y., Walker, L., Knight,
E., Tham, M., Williams, M., & Newman, G.
(2022). Skills and Jobs for Melbourne’s West (Issue
March).

171

Wei, X., Lin, L., Meng, N., Tan, W., Kong, S. C., &
Kinshuk. (2021). The effectiveness of partial
pair programming on elementary school stu-
dents’ Computational Thinking skills and self-
efficacy. Computers and Education, 160, 104023.

Wright, B. D. (1996). Reliability and separation. Rasch
Org.

Xin, L., Tang, F., Li, M., & Zhou, W. (2020). From
school to work: Improving graduates’ career
decision-making self-efficacy.  Sustainability
(Switzerland), 12(3), 1-16.

Yadav, A., Mayfield, C., Moudgalya, S. K., Kussmaul,
C., & Hu, H. H. (2021). Collaborative Learn-
ing, Self-Efficacy, and Student Performance in
CS1 POGIL. SIGCSE 2021 - Proceedings of the
52nd ACM Technical Symposium on Computer Sci-
ence Education, 775-781.

Yasin, R. M., Yunus, F. A. N., Rus, R. C., Ahmad, A.,
& Rahim, M. B. (2015). Validity and Reliability
Learning Transfer Item Using Rasch Measure-
ment Model. Procedia - Social and Behavioral Sci-
ences, 204(November 2014), 212-217.

Yavuzalp, N., & Bahcivan, E. (2020). The online learn-
ing self-efficacy scale: Its adaptation into Turk-
ish and interpretation according to various
variables. Turkish Online Journal of Distance Edu-
cation, 21(1), 31-44.

Yeager, D. S., Hanselman, P., Walton, G. M., Mur-
ray, J. S., Crosnoe, R., Muller, C., Tipton, E.,
Schneider, B., Hulleman, C. S., Hinojosa, C.
P., Paunesku, D., Romero, C., Flint, K., Rob-
erts, A., Trott, J., lachan, R., Buontempo, J.,
Yang, S. M., Carvalho, C. M., ... Dweck, C. s.
(2019). A national experiment reveals where a
growth mindset improves achievement. Nature,
573, 364-369.

You, H. S., Kim, K., Black, K., & Min, K. W. (2018).
Assessing science motivation for college stu-
dents: Validation of the science motivation
questionnaire I using the Rasch-Andrich rat-
ing scale model. Eurasia Journal of Mathematics,
Science and Technology Education, 14(4), 1161—
1173.

Yuen, M., Gysbers, N. C., Hui, E. K. P, Leung, T. K.
M, Lau, P. S. Y., Chan, R. M. C,, Shea, P. M.
K., & Ke, S. S. Y. (2004). Academic Development
Self-Efficacy Inventory. Life Skills Development
Project, Faculty of Education, University of
Hong Kong.

Zhang, X., & Ardasheva, Y. (2019). Sources of college
EFL learners’ self-efficacy in the English public
speaking domain. English for Specific Purposes,
53, 47-59.

Zhang, X., Ardasheva, Y., & Austin, B. W. (2020).
Self-efficacy and English public speaking per-
formance: A mixed method approach. English
for Specific Purposes, 59, 1-16.

Zorki¢, T. J., Mici¢, K., & Cerovi¢, T. K. (2021). Lost
trust? The experiences of teachers and students
during schooling disrupted by the COVID-19
pandemic. Center for Educational Policy Studies
Journal, 11(Special Issue), 195-218.



