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Abstract

One of the students’ main obstacles in studying physics is their low self-efficacy. A person’s
self-efficacy level affects their process of behavior selection, determining the amount of
effort against obstacles, determining ways of thinking and emotional reactions, along with
predicting future behavior. This study used a qualitative method with a descriptive approach.
Teachers can use scaffolding to increase students’ self-efficacy in learning. Scaffolding is a
series of activities carried out to help children learn. The teacher provides excellent

assistance to students during the early stages of learning; then, the assistance is slowly
reduced until students can learn independently.
Keywords: self-efficacy, physics learning, scaffolding

Abstrak

Salah satu hambatan yang utama muncul dari dalam diri siswa ketika belajar fisika adalah
self-efficacy siswa yang rendah. Tingkat self-efficacy seseorang memiliki peran dalam
menentukan pemilihan perilaku, menentukan besarnya upaya terhadap hambatan,
menentukan cara pikir dan reaksi emosional, dan prediksi perilaku yang akan muncul.
Metode penelitian yang digunakan adalah metode penelitian kualitatif dengan pendekatan
deskriptif. Guru dapat menggunakan scaffolding untuk meningkatkan self-efficacy siswa
pada pembelajaran. Scaffolding merupakan serangkaian kegiatan yang dilakukan untuk
membantu anak dalam belajar. Guru memberikan bantuan besar kepada siswa selama tahap
awal pembelajaran kemudian seiring waktu bantuan perlahan dikurangi hingga siswa mampu
melakukannya secara mandiri.

Kata Kunci: self-efficacy, pembelajaran fisika, scaffolding

1. Introduction

Physics is a branch of natural science that focuses on the scientific learning of natural phenomena.
However, physics courses are commonly regarded as complex and uninteresting. This perception
occurs as students have to memorize a bunch of formulas without comprehending their meaning [1].
Besides, most students have not achieved sufficient conceptual understanding and problem-solving
skills in physics learning [2]. In general, issues in physics learning can be classified into simple and
complex problems. Complex problems involve multi-concept issues [3]. Besides, the students have
not been habituated to searching for problems related to the learning materials independently [4].
Consequently, students have a significant dependency on their teachers since they perceive teachers as
the only source of knowledge, leaving their independence in learning untrained properly [5].

The student is the most vital stakeholder in the learning process because the core of the learning
process is assisting students in comprehending the materials. However, in its practice, students face
numerous obstacles during their learning. One of those obstacles is students’ low self-efficacy [6].
Self-efficacy represents someone’s belief in their own ability to solve an issue and attain their
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expected goals [7]. The concept of self-efficacy is developed in the social cognitive theory from
Bandura. The four main elements influencing someone’s self-efficacy are enactive mastery
experience, vicarious experience, verbal persuasion, as well as physiological and affective states [8].
Among those factors, enactive mastery experience is the most effective means to construct robust self-
efficacy in students [9]. Often, students are unable to present their academic achievement optimally,
which shows their authentic ability since they are frequently unsure of their ability to complete the
given tasks [10].

In addition, self-efficacy carries substantial effects on students’ knowledge attainment and
skills development, affecting their learning outcomes, academic achievement, and other skills [11].
Students with high self-efficacy present active participation during physics learning, allocate time to
learn the learning material and construct various learning strategies [12]. Students with high self-
efficacy also have greater self-confidence in completing assignments, resulting in a greater chance of
attaining academic achievement [13]. In contrast, low self-efficacy tends to lead students to lower
their efforts in completing the task and give up quickly so that an easy assignment becomes more
challenging [14]. According to previous research, low self-efficacy is linked to teacher-centered
learning methods [15]. In that learning, students are not trained to be confident in their own abilities,
so they always rely on other people. Meanwhile, self-efficacy is essential in motivating students to
solve a problem [16]. A study also reported that students with low self-efficacy present a lower
learning outcome than students with high self-efficacy in the physics course [6].

In a learning process, each student has a different level of comprehension progression. This
progress of comprehension is known as the zone of proximal development [17]. This zone or
comprehension progress consists of the actual and potential understanding zone. The actual
comprehension progression can be enhanced to a potential comprehension zone using the scaffolding
approach [18]. Scaffolding is defined as a series of activities that aid students in the learning process
[19]. It functions as a temporary help that can be adjusted to students’ cognitive skills development
[20]. In the initial learning stage, teachers give examples of the skills they are learning, then they
lower the help slowly, following the increasing students’ skills [21]. Besides, scaffolding improves
students’ conceptual understanding in physics courses [22]. Scaffolding also helps students plan an
effective learning strategy, monitor their learning progress, and evaluate their understanding [23]. The
implementation of scaffolding enhances students’ self-efficacy [15]. Therefore, this study aims to
increase students’ self-efficacy using scaffolding.

2. Research Method

This study used a qualitative method with a descriptive approach. A descriptive study attempts to
describe a recent phenomenon, event, and occasion [24]. We garnered data through literature studies
and interviews. A literature study is a series of activities carried out to obtain literature data by
reading and taking notes, followed by data processing [25]. The features of a literature study include
(1) researchers directly face texts, (2) it requires the available literature, (3) literature data are the
secondary data, and (4) the use of literature is not restricted by time and space [26]. The samples were
selected using the purposive sampling method. This purposive sampling is a sampling technique that
does not follow classification and is not carried out randomly since it is conducted based on particular
reasons [27]. We only involved the physics teachers in this study because they were correlated with
our research scope. For the interview, we conducted a semi-structured interview which started from
the issues included in the interview guidelines. Meanwhile, the sequence of interview questions
followed the answers from the respondents and the interview process. The interview guideline ensures
that researchers gathered similar data from respondents [28]. In this study, our interview focused on
identifying issues related to students’ self-efficacy. Thus, our interview questions were mostly related
to the student’s participation in the learning process, their question and answer session, students’
confidence in the learning, learning outcomes, along with their attitude when they receive their
outcomes.

3. Results and Discussion

Our interview with six physics teachers suggested six primary findings. First, most students with high
self-efficacy come from families with a medium to a high level of income. Second, students with high
self-efficacy present great intelligence from the beginning of the class. Third, students present higher
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participation in the practice activities than in the theoretical discussion. Fourth, students with low
mathematics scores tend to have minimum effort in the physics course. Fifth, the students with great
scores usually also show active participation and higher learning motivation. Sixth, students’ self-
efficacy tends to lower after they attain negative comments from their friends.

Our data indicated a number of factors that affect students’ efficacy. Among those factors, the
most significant influencing factors are enactive mastery experience, vicarious experience, verbal
persuasion, as well as physiological and affective states. The first factor affecting self-efficacy is the
enactive mastery experience. This factor is the most prominent factor as it substantially determines
someone’s amount of effort in attaining their goals. Success grows someone’s confidence and self-
efficacy, while failure attenuates them, especially when the failure occurs before someone builds
robust self-efficacy. The growth of self-efficacy necessitates sufficient experience in resolving
obstacles through persistent efforts. Contrastingly, someone who easily achieves success will
anticipate quick results and easily give up when they encounter failure [8]. Self-efficacy is also
determined by the inaccuracy of self-judgment. Someone’s habit of only memorizing their shabby
attitude and appearance results in low self-efficacy. Adversely, someone persistent in improving their
achievement even after facing failures enhances their self-efficacy. Thus, a collection of past
experiences determines someone’s self-efficacy through cognitive representation [29]. Mostly,
children from acceptable economic backgrounds attain more significant opportunities to expand their
skills as they receive excellent facilities [30]. The attempt carried out in completing a task is also an
influencing factor of self-efficacy. When someone performs extensive effort in completing a difficult
task, their success will not affect their self-efficacy, while failure will demolish their self-efficacy.
Minimum performance combined with low effort has a lower effect on self-efficacy, but success with
minimum effort brings high self-efficacy [7].

The second influencing factor of self-efficacy is vicarious experience. Someone’s self-
judgment does not only rely on enactive mastery experience. Self-efficacy is somehow affected by
their self-indulgent experience mediated by the attainment of a role model [8]. A role model can be
observed in daily life or through television and other visual media [29]. Someone frequently assesses
their own ability by recognizing other people in completing a similar task and vice versa. A role
model bears substantial effects on someone’s self-efficacy, particularly on people with low self-
confidence. However, its effect is minimal, lower than the effects of someone’s mastery. In relation to
confidence in self-efficacy, many youths position their role model as their primary source of
information [7]. A person considers a number of factors in selecting a role model, such as similar
behavior, same race, and gender, along with the role model’s determination to resolve obstacles,
ability to determine the strategies to manage the challenging situation, and competent guidance [29].

The third influencing factor of self-efficacy is verbal persuasion. Verbal persuasion serves as a
further means of strengthening someone’s confidence in achieving their goals. Self-efficacy can be
easily maintained if someone continuously receives positive support and trust in their ability,
compared to when they attain skepticism. In resolving a problem, people who achieve positive verbal
persuasion on their ability tend to demonstrate more extensive effort than those who constantly doubt
their ability and reflect on their deficiencies [8]. Positive verbal persuasion improves self-efficacy,
while negative pessimistic verbal influence lowers self-efficacy. In general, it is easier to reduce
someone’s self-efficacy [7]. Similarly, students who often receive negative comments present lesser
efforts in obtaining their goals, primarily female students. Female students tend to have lower self-
efficacy than male students [31].

The last influencing factor of self-efficacy is physiological and affective states. A person’s
fatigue and soreness influence their strength and stamina, affecting their self-efficacy. Someone’s
self-efficacy is reported to be influenced by their mood [8]. A person’s affective situation carries an
extensive influence on their self-efficacy, as it is altered by their strong emotion, such as fear, anxiety,
and stress. However, non-excessive change of emotion improves self-efficacy [32], [33]. In a severely
stressful situation, someone may experience depression while also losing confidence, self-conception,
and pride [34]. Consequently, to increase someone’s self-efficacy, we have to improve their physical
condition, lower their stress, alter their negative emotion and revise their self-perception [8].

During a learning process, students’ academic self-efficacy is crucial. Academic self-efficacy
refers to someone’s confidence in their ability to complete learning activities and academic
assignments. There are several aspects of academic self-efficacy. First, efficacy expectation is the
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emergence of an attitude resulting from the individual perception of their own ability in relation to the
expected outcome. Second, outcome expectation, which represents the self-estimation of the
performed behaviors in attaining a particular result. Third, outcome value shows the meaningfulness
of someone’s attained result. The outcome value highly influences someone’s motivation to reclaim
their success [33]. Additionally, someone’s self-efficacy substantially impacts their selection of
behaviours, amount of effort and power struggle in facing obstacles, way of thinking, emotional
reaction, and predicted future behaviors [35]. Students’ academic self-efficacy can be measured using
a scale consisting of 25 items, as listed in Table 1.

Table 1. Academic Self-Efficacy Scale [36]

ltem

Z
o

Capable of maintaining focus during the learning process

Capable of constructing a useful learning strategy in learning a new course

Capable of showing non-excessive reaction to a failure

Capable of expressing their doubt and uncertainty about the learning materials delivered by the
teachers

Capable of constructing a good relationship with the schoolmates

Capable of preparing a course expected in a training program

Capable of correlating various topics in different courses

Capable of articulating disagreement on the opinions of the teacher

9 Capable of learning independently, without help from other people

10 Capable of discussing difficulties with the teacher

11 Capable of comprehending the reasons behind their failures

12 Capable of managing difficult situations

13 Capable of asking for teachers’ assistance in resolving learning problems

14 Capable of working in a group

15 Capable of trying to achieve the desired purposes

16 Capable of dodging the unpleasant situation

17 Capable of understanding a situation and selecting the best alternative

18 Capable of positioning their dream linear to their selected profession

19 Capable of making a decision and considering the consequences

20 Capable of avoiding other people’s influence in making a future decision

21 Capable of showing excellent performance in their disliked course

22 Capable of asking for help when they face difficulties

23 Capable of discussing the learning assessment based on the expected acquired skills
24 Capable of setting up a positive environment with an excellent relationship with schoolmates
25 Capable of avoiding conflict

A WOWN -
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Each student’s self-efficacy level divers. This difference is induced by the three dimensions of
self-efficacy, consisting of the dimension of level, strength, and generalization. The level dimension is
related to the student’s perception of their assignments’ difficulty level, affecting their behavior
selection, and what they will and will not do. Students shall try to behave as they are capable of and
refrain from acting in ways that are above their capacity. The strength dimension is correlated with
students’ belief or expectation of tenacity in their capability. The unsupportive experience can easily
shake the shaky self-efficacy. Differently, robust self-efficacy encourages students to keep trying,
even after they encounter challenging situations. Lastly, the generalization dimension is connected to
students’ confidence in particular skills, specific problems, or activities in different conditions [37]. In
the physics course, self-efficacy influences students’ interest in learning [38].

In an attempt to enhance students’ self-efficacy, teachers should also alter their teacher-centered
learning approach to a student-centered approach. A number of learning models have been reported
capable of improving students’ self-efficacy in physics courses, such as Problem Based Learning [6],
Flipped Classroom [39], Inquiry [14], dan Blended Learning [16], and Project Based Learning [40],
[41]. Besides, students’ academic self-efficacy can also be increased using scaffolding [15], [16]. The
scaffolding learning approach is defined as a technique to support students learning at the beginning
of the learning stage to help them learn independently [42]. In scaffolding learning, teachers provide
great assistance to the students in the initial phase of the learning process, then the students take away
that responsibility gradually. The assistance can be in the form of instruction, encouragement,
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elaborating the problems into stages of solvency, and providing example that helps students grow
independently [10]. The implementation of scaffolding is crucial since it grows students’
mathematical problem-solving skills, positive attitudes, and independence in learning [42], [43].

Several studies have examined the effects of scaffolding on students’ self-efficacy [9], [44]-
[46]. Scaffolding implementation in a learning process increases students’ learning achievement,
metacognitive skills, and self-efficacy [46]. Meanwhile, students’ mathematic self-efficacy can be
enhanced through metacognitive scaffolding [44]. In the metacognitive scaffolding approach, teachers
propose a series of questions guiding students to rememorize the mathematical concepts that they
have mastered or their success in resolving a problem. Scaffolding techniques have also been
implemented in physics learning to improve students’ self-efficacy [15].

In the concept of scaffolding, students are not taught the learning materials, but they are given
complex assignments to expand their skills in resolving complex problems. Besides, as students’ skills
develop, the teachers should also reduce their assistance and let the students learn independently. If
the students have not achieved learning independence, then the teachers provide the assistance until
they can learn independently. The scaffolding technique can be applied when the students plan,
conduct, and reflect on their assignments [42].

The teachers can adopt some types of scaffolding in helping students’ learning process, such as
conceptual, oral, visual, and decision-making scaffolding. The teachers can select the scaffolding type
based on the characteristics of the learning materials [3]. Scaffolding is often used to help students
reach their proximal development zone [17]. However, some challenges have been reported in the
implementation of scaffolding, namely 1) students need time to plan and implement scaffolding; (2)
teachers should choose the proper scaffolding for a diverse classroom; (3) the teachers should know
when to reduce their assistance during the scaffolding, so the students unaware of their assistance; and
(4) teachers should really consider students’ cognitive and affective skills level in selecting the
scaffolding type [47]. During the learning process, the expert (teacher or peer counselor) should adjust
the amount of guidance to students’ performance. This way, the development of students’ thinking
skills and intellectual levels are also affected by the challenging level of the assignment provided by
the teachers [17].

4. Conclusion and Suggestion

The perceived difficult and monotonous physics course can be altered by improving students’ self-
efficacy. Accordingly, teachers should transform their teacher-centered approach into a student-
centered to enhance students’ self-efficacy. In physics learning, students’ self-efficacy affects their
selection of behavior, determining their amount of effort in facing a challenge, determining their way
of thinking, determining emotional reaction, along with predicting future behavior. Teachers can
adopt scaffolding to improve students’ self-efficacy. Scaffolding is a series of learning activities
designed to help students learn by providing great assistance in the initial learning stage and gradually
reducing the assistance until the students are capable of learning independently.
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