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Abstract: Some studies have been conducted to ascertain the degree of learning motivation and
self-regulation among secondary school students in science teaching. In the classroom, student
engagement with science learning is thought to have been influenced by both student
motivation and self-regulation regarding their efforts to succeed. The development of an
instrument to assess learning motivation and self-regulation towards science learning among
secondary school students in a Malaysian context was conducted in this study. The aim of this
study focused on determining validity and reliability processes that were carried out to establish
questionnaire measuring learning motivation and self-regulation scale among secondary school
students during activity science learning in schools. This questionnaire was adapted from
Learning Motivation and Self-Regulation in Science Learning Questionnaire used before. The
validity of all items in this questionnaire was checked and verified by three (3) experts. The
structure of the items were reviewed using content validity index (CVI) rates and received
feedback from the experts. According to face validity analysis which was conducted, the
instrument with total of 31 items was validated and the S-CVI/Ave value is 0.96. A pilot study
was conducted with 39 respondents to determine the validity and reliability of the instrument
to assess self-regulation in learning science among Malaysian secondary school students. The
Cronbach Alpha coefficient for scale using 5-point Likert series showed a score of 0.97, thus
establishing validity and reliablity of this instrument on learning motivation and self regulation
on science learning.
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INTRODUCTION

Science and related disciplines such as biology, chemistry, and physics are crucial courses in
the classroom. Students can learn a great deal of pertinent knowledge and develop both their
critical and creative thinking abilities by studying these areas. In addition to being able to
memorize data, students possessing higher-order thinking skills can also come up with many
ways to address a given problem. Even though science is acknowledged as an empirical field,
there are numerous instances in which scientific explanations are constructed by the application
of imagination or creativity (Stuart, 2019). Accordingly, one of the current demands on the
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educational system is to develop students who possess a thorough understanding of their
academic field and who can apply that knowledge to solve problems and create better systems,
products, and services (Mohamad Sattar Rasul et al., 2018).

Through the study of science subjects or any other related science disciplines, students can
acquire 21st-century abilities like critical and creative thinking. For students to perform to the
best of their abilities in science classes, they must have strong learning motivation and self-
regulation. Self-assessment techniques in STEM fields help teach students how to critically
analyze information, solve problems, and evaluate themselves (Yan & Carless, 2021).
According to recent studies, students nowadays struggle to control their behavior and maintain
their motivation when learning science in the classroom. Students' interest in pursuing a STEM
career has also been influenced by parental influence and their motivation to study science
(Razali et al., 2018). Additionally, a correlation was found between parents' educational values
and their children's attitudes and maths achievement (Arve Fiskerstrand et al., 2024).

Previous research findings indicate that students' motivation for studying is at a modest level,
particularly when it comes to learning science. The scientific performance trend of Malaysian
students was ascertained by analyzing the Trend in Mathematics and Scientific Studies
(TIMSS) for Science Grade 8 from 1999 to 2019. The proportion of Malaysian students who
met the advanced TIMSS standards has decreased from 5% to 3% over the previous 20 years
(Fatin Aliah Phang et al., 2021). Malaysia has never outperformed the world average overall
(Fatin Aliah Phang et al., 2021). This indicates that Malaysia continues to struggle with low
scientific accomplishments (Law et al., 2022).

Learning based on self-regulation includes reasoning, metacognition knowledge,
metacognition control, and the necessary motivation (Muijs & Bokhove, 2020). Self-regulated
learning will also lead to positive academic achievement (Kayacan & Sonmez Ektem, 2019).
Thus, interventions aimed at improving students' academic performance should prioritize
developing their self-regulated learning skills in addition to increasing their motivation (Anis
et al., 2023). Motivation is another significant factor that has an impact on students' learning
strategies since it pushes them to develop self-regulation (Hariri et al., 2021). Studies show a
significant correlation between students' academic achievement in science and their willingness
to learn the topic (Chan & Norlizah, 2017). Teachers should use creative methods to apply
learning and students should be given the chance to engage in self-centered learning (Tanti et
al., 2020).

Research suggests that students' motivation and self-regulation levels during science class are
the main factors influencing their successful learning engagement (Syefrinando et al., 2020).
Students' participation in classroom activities depends on both adaptive self-regulated learning
and adaptive motivating beliefs (Pintrich, 2000). Therefore, to concentrate on the most
effective teaching strategies during science classes, teachers or instructors must collect data
from students regarding learning motivation and self-regulation using a valid and trustworthy
instrument. To measure students' learning motivation and self-regulation during science class,
the researcher attempted to adopt and modify a relevant instrument during this study. The
instrument can be used by educators to gather the necessary data so they can plan efficient
teaching methods and resources for science classes.

Problem Statement

A major educational concern is highlighted by Malaysian students' falling performance in
science education, as indicated by the declining percentage of students attaining the advanced
criteria in the Trends in International Mathematics and Science Study (TIMSS). Malaysia has
continuously underperformed over the last 20 years; in 2019, only 3% of pupils met the
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advanced benchmark, down from 5% in 1999 (Fatin Aliah Phang et al., 2021). The continued
low performance in science highlights more general problems with student motivation,
engagement, and self-regulated learning. Studies indicate that students' motivation and self-
control play a crucial role in their ability to study, especially in scientific classes where critical
thinking and problem-solving abilities are required (Syefrinando et al., 2020). Nevertheless,
these problems are not sufficiently addressed by the teaching methodologies used today, which
deters students from really connecting with the subject matter. Additionally, outside variables
like parental influence have an impact on students' enthusiasm for pursuing careers in science.
Therefore, instructional strategies must be improved with an emphasis on raising students'
motivation and capacity for self-regulated learning. If these issues are not resolved, science
achievement is expected to continue to deteriorate, which would make it more difficult for
Malaysia to develop a workforce that is innovative and knowledgeable in science.

REVIEW OF LITERATURE
Learning Motivation in Science Learning

Zimmerman (2000) proposes that students are more likely to participate in a task that is
specified and suitably hard because they are motivated to do so based on how they assess the
task in relation to their self-efficacy. According to Amaro et al. (2021) and Sharma and Gupta
(2022), extrinsic motivation is generated by external variables such as rewards and
punishments, whereas intrinsic motivation stems from an individual's interests and goals.
Schiirmann et al. (2021) also state that learners may find it difficult to muster the will and
energy necessary to finish assignments, get ready for tests, and succeed in their academic
endeavors without motivation. Learning motivation and student engagement are related (Nayir,
2017; Wang et al., 2017). Leung (2020) also stated that motivation is a crucial component of
self-determination, as it can foster a stronger desire to pursue a career in science by encouraging
effort in science learning.

One important factor in motivation during the learning process is self-efficacy (Reeve, 2018).
Previous research demonstrates the degree of student motivation for learning science.
According to a study by Chan and Norlizah (2017), female students show a significantly higher
willingness and motivation than male students to learn science. Additionally, they claimed that
there is a significant correlation between students' achievement in science and their motivation
to master the subject. Furthermore, a study by Salih et al. (2016) discovered that female
students had a higher motivation than male students to learn science.

Extrinsic motivation and academic achievement are related to science learning among college
students (Libao, 2016). Haw et al. (2022) also state that the science laboratory learning
environment and science learning motivation are important indicators of students' engagement
in science. Career decisions also affected motivation to learn science. Results from a study by
Razali et al. (2020) indicate that among Malaysian secondary school students, there was a
substantial correlation between passion for science and interest in STEM-related careers.
According to Hsieh and Yu (2022), when it comes to gaining real-world STEM competency
through involvement and engagement in the scientific learning process, motivation is essential.

Self-Regulation in Science Learning

According to Dunford's (2000) Self-Regulation Theory, regulation is strongly tied to a student's
surroundings, their ability to modify negative behavior, and their sensitivity to outside forces,
all of which help students become more goal-orientated and focused. Self-efficacy processes
are a part of self-regulation as well, and they have a significant impact on thinking, influence,
motivation, and behavior (Bandura, 1991). Self-regulation encompasses various aspects for
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students, including self-awareness, understanding of their learning styles and shortcomings,
self-motivation to participate in the process, and the ability to devise plans and techniques to
improve learning (Schunk & Zimmerman, 2011). Pintrich (2000) stated that the ability to
master information and self-discipline are examples of the skills that make up self-regulation.

According to Adesola and Li (2018), self-efficacy and cognitive methods as well as self-
regulation are highly correlated. Positive academic achievement will also result from self-
regulated learning (Kayacan & Sonmez Ektem, 2019). Since self-regulated learning explicitly
refers to students' motivational orientation and learning practices, it has also positively and
significantly improved academic accomplishment (Cleary & Platten, 2013; Zumbrunn et al.,
2011). According to Zimmerman and Schunk (2002), self-regulated learning is the process by
which a student fosters his or her academic success through cognitive, behavioral, and
motivational means. Lim and Yeo (2021) concluded that aspects such as task value, intrinsic
goal orientation, control of learning beliefs, and self-efficacy may all be used as predictors of
self-regulated learning.

Many studies have been conducted to determine the level of self-regulation exhibited by
students. The teacher's assistance as a facilitator in the self-regulated learning environment
helps students' self-regulation, according to a study by Sukro Muhab et al. (2022). During their
study of chemistry, the students also assumed more duties and responsibilities. The results of a
study by Olakanmi and Gumbo (2017) indicate that it is recommended that secondary science
classrooms incorporate the teaching of self-regulated learning since it improves students'
performance in chemistry. Research has demonstrated that self-regulated learning significantly
improves students' academic achievement, science motivation, and perceived academic self-
efficacy Cengiz-Istanbullu & Sakiz, 2022). According to Tanti et al. (2020), there is a
significant correlation and impact between students' motivation to learn science and their
ability to regulate themselves. According to Ldmsé et al. (2023), student reliance on teacher-
led assessment was higher than that of self-assessment. An essential component of self-
regulated learning is self-assessment, which takes place in several ways at each stage of the
self-regulated learning process (Yan, 2019). Additionally, Cabello and Topping (2020) state
that peer evaluation and feedback can be very helpful in teacher education because they can
help students increase their understanding of key teaching methods and the difficulties of
explaining them in actual classroom settings.

Previous Questionnaires Developed to Measure Motivation and Self-Regulation Among
Students

Researchers have developed several tools or instruments to evaluate students' self-regulation
and motivation. The developed tools or instruments were used to evaluate students' self-
regulation and motivation at various levels.

The instruments developed by researchers to measure the motivation level among students that
are reported such as the Motivated Strategies for Learning Questionnaire (MSLQ) were
developed by Pintrich et al. (1991). The motivational orientations of college students were
evaluated using this tool. Subsequently, Glynn et al. (2009) created the Science Motivation
Questionnaire (SMQ) to assess university-level scientific students' motivation. Tuan et al.
(2005) developed the Students' Motivation towards Science Learning (SMTSL) instrument,
which can be used to measure six motivational constructs: self-efficacy, active learning
strategies, science learning value, performance objective, achievement goal, and stimulation of
the learning environment. The other questionnaire called the Students' Adaptive Learning
Engagement in Science Questionnaire, was developed by Velayutham et al. (2011) to evaluate
students' motivation and self-regulation. This instrument can be used to gauge students' self-
efficacy, self-regulation, learning goal orientation, and task value.
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There are a variety of instruments available for assessing students' self-regulation. The
Motivated Strategies for Learning Questionnaire, developed by Pintrich et al. (1991), and the
Learning and Study Strategies Inventory, developed by Weinstein et al. (1987) are among the
instruments that can be used to evaluate self-regulation learning. These questionnaires were
widely used in measuring self-regulation among college students. Brown et al. (1999) created
the Self-Regulation Questionnaire to assess self-regulatory processes generally through self-
report. These three (3) questionnaires each contained many items—between 63 and 81.

METHODOLOGY

This study focused on the development of the Learning Motivation and Self-Regulation in
Science Learning Questionnaire. The questionnaire was adopted and adapted from a previous
study and few changes were made based on the suitability of the questionnaire for Malaysian
secondary school context. The validity and reliability tests were also done on the newly adapted
questionnaire.

Sample

The study's sample was chosen using simple random sampling (SRS) to ensure that it met the
academic requirements of the intended research sample. 39 secondary school students were
chosen for the study questionnaire trial using simple random sampling (SRS). The responders
have 30 minutes to complete this questionnaire. There were 39 responses total; 24 of them were
female students and 15 of them were male students. There were 39 respondents in all, including
9 Indians, 1 Chinese, and 29 Malay respondents. The constraints were disregarded because the
study's goals were to validate and assess the questionnaire's reliability, notwithstanding the
samples' unequal distribution of gender and ethnicity. Three (3) experts were also involved in
this study to ensure the questionnaire's content validity. The three (3) experts that participated
were from the fields of scientific education and Malay language studies since the questionnaire
that was circulated was written in Malay.

Development of Learning Motivation and Self-Regulation in Science Learning
Questionnaire

The Learning Motivation and Self-Regulation in Science Learning Questionnaire was adopted
and adapted from a previous study that was done by Velayutham et al. (2011). The instrument
was selected because it may be used to gauge students' self-regulation and motivation,
particularly when learning science. The instrument can be used to gauge how adaptively
motivated and engaged the students are in their science classes. The adaptation process was
done after several discussions with Science Subject Matter Experts (SME). The Subject Matter
Expert was chosen based on the qualification and her expertise in merely the Science or
Science, Technology, Engineering, and Mathematics (STEM) field. The initial role of the
Science Subject Matter Expert was to check the list of constructs and items included in the
newly adapted questionnaire and whether all the constructs and items were appropriate for the
targeted samples.

Despite a few minor adjustments, the first check was essential to ensure that the newly modified
questionnaire aligned with the original questionnaire, the Students’ Adaptive Learning
Engagement in Science Questionnaire by Velayutham et al. (2011). When assessing secondary
school science students' self-regulation and motivation for studying, the original questionnaire
was the better choice. To ensure that the updated questionnaire was appropriate for the most
current study, it was necessary to go through the steps of adaptation and modification. The
original questions must be modified and reworded to adhere to the necessary standard Malay
sentences because the disseminated questionnaire was written in that language.
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The newly modified questionnaire had every one of the 32 items from the original. After
translation, most of the elements were reworded to fit more comprehensible Malay language
sentences. After multiple conversations with the Science Subject Matter Expert (SME), all the
items and constructs remained part of the newly modified questionnaire.

Choices of Scale in Learning Motivation and Self-Regulation in Science Learning
Questionnaire

The newly adjusted questionnaire was based on the 5-point Likert scale and was in line with
the original Velayutham et al. (2011) questionnaire. There are five (5) scales on the 5-point
Likert scale: 1 for strongly disagree, 2 for disagree, 3 for being uncertain, 4 for agree, and 5 for
strongly agree. Each of the 32 items in the Learning Motivation and Self-Regulation in Science
Learning Questionnaire has five (5) scales from which the respondents can select. The 5-point
Likert scale was frequently employed in surveys employing questionnaires to find out
respondents' preferred options and opinions.

RESULTS AND DISCUSSION

Three (3) experts in the fields of Malay language studies and scientific education validated the
recently modified questionnaire. To determine the S-CVI/Average of the items contained in the
recently revised questionnaire; a content validity index (CVI) analysis was performed. The
researcher can also get some insights from the content validity index analysis to remove any
unneeded items in the questionnaire. To ensure that the recently revised questionnaire is
trustworthy and may soon be used in the actual study, a reliability test is essential.

Validation of Learning Motivation and Self-Regulation in Science Learning
Questionnaire

To make sure an instrument is dependable and valid for use in research, it must undergo
validation and reliability testing. Validity is the extent to which an instrument measures
something that must be measured with a certain level of accuracy and truth. In Table 2, the
main steps of the validity procedure are listed.

The Learning Motivation and Self-Regulation in Science Learning Questionnaire was validated
by three (3) experts in the disciplines of science education and Malay language studies. All the
experts are actively involved in their fields of expertise by authoring several articles on their
areas of knowledge, producing educational resources, volunteering in the community, and
giving presentations or seminars about science or STEM. Table 1 shows the list of experts
involved in the validation process.

Table 1. List of experts for validation of an instrument
Expert Areas of expertise Academic qualifications Years of service

1 Science Education, PhD More than 10 years
Philosophy of Education, (Associate Professor)
Curriculum Development

2 Science Education PhD More than 10 years
STEM Education (Dr)

3 Malay Language Education, PhD More than 5 years
Malay Language Studies (Dr)
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Yusoff (2019) recommends several steps to be performed to complete the content validity
method. The content validity procedures recommended by Yusoff (2019) are displayed in
Table 2.

Table 2. Content validity processes

Content validity processes

1. Preparation of content validity form for experts

2. Selecting experts to review the panel

3. Carrying out the procedure for content validation

4. Reviewing constructs and items in the questionnaire
5. Giving a score for every item

6. Calculating Content Validity Index (CVI)
Source: Yusoff (2019)

The Learning Motivation and Self-Regulation in Science Learning Questionnaire was
subjected to the content validation process. The content validation form for the experts in this
study comprised 32 items with a 10-point rating system. The scale goes from scale 1, which
indicates strong disagreement to scale 10, which indicates strong agreement. Each expert
received a content validation form with a 10-point rating for each item to be reviewed.

The relevance scale to calculate the Content Validity Index (CVI) was either 1 or 0. The
relevance scale was 0 for items rated between scales 1 and 5, and 1 for items rated between
scales 6 and 10. According to Yusoft (2019), items scored 1 or 2 should have a relevance score
of 0 while items scored 3 or 4 should have a relevance score of 1. Items scored 1 or 2 correspond
with items scored 1 to 5 in this study while items scored 3 or 4 correspond with items scored 6
to 10 in this study.

The number of experts in agreement divided by the total number of experts involved is used to
calculate the Content Validity Index (CVI) by items. If all three experts agreed with the items,
the universal agreement (UA) score was 1, and if only one or two experts agreed, the score was
0. According to Polit et al. (2007), a CVI value of one is appropriate for three (3) to five (5)
experts. The Content Validity Index (CVI) computation is displayed in Table 3.

Table 3. Content validity index calculation
Items Expertl Expert?2 Expert3  No expert agreement I-CVI UA
1 1 1 1 3 1.00 1
2 1 1 1 3 1.00 1
3 1 1 1 3 1.00 1
4 1 1 1 3 1.00 1
5 1 1 1 3 1.00 1
6 1 1 1 3 1.00 1
7 1 1 1 3 1.00 1
8 1 1 1 3 1.00 1
9 1 1 1 3 1.00 1
10 1 1 1 3 1.00 1
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11 1 1 1 3 1.00 1
12 0 0 1 1 0.30 0
13 0 1 1 2 0.70 0
14 1 0 1 2 0.70 0
15 1 1 1 3 1.00 1
16 1 1 1 3 1.00 1
17 1 1 1 3 1.00 1
18 1 1 1 3 1.00 1
19 1 1 1 3 1.00 1
20 1 1 1 3 1.00 1
21 1 1 1 3 1.00 1
22 1 0 1 2 0.70 0
23 1 0 1 2 0.70 0
24 1 1 1 1 1.00 1
25 1 1 1 1 1.00 1
26 1 1 1 1 1.00 1
27 1 1 1 1 1.00 1
28 1 1 1 1 1.00 1
29 1 1 1 1 1.00 1
30 1 1 1 1 1.00 1
31 1 1 1 1 1.00 1
32 1 1 1 1 1.00 1

CVI analysis demonstrates that four (4) items have an [-CVI value of 0.7 and 27 items have an
[-CVI value of 1. One item has a 0.3 [-CVI value. Additionally, this shows that most of the
items have a score of 1 for Universal Agreement (UA) rather than 0. The content validity index
(CVI) analysis in Table 4 allows for the calculation of the average I-CVI (S-CVI/Ave). For the
32 items that were included, the S-CVI/Ave acquired value was 0.94. The researchers also
discovered that when item 12 is eliminated from the questionnaire, the S-CVI/Ave value will
be 0.96. The removal of item 12 will be considered for better S-CVI/Ave value to increase the
validity of the questionnaire for usage in research.

The results of the analysis for items (I-CVI) that are more than 0.79 are relevant, while I-CVI
values between 0.70 and 0.79 require re-evaluation, according to Rodrigues et al. (2017). Items
on the questionnaire that have an I-CVI value of less than 0.70 ought to be eliminated. As a
result, item 12, out of the 32 total items in the questionnaire, was removed because of its [-CVI
score of 0.30. The I-CVI values of the remaining 27 items are 1.00, whereas the [-CVI values
of four (4) items have been re-evaluated because they are 0.70. The experts' recommendations
served as the basis for the re-evaluation procedure for the four (4) items. An S-CVI/Ave score
of 0.96 was obtained from the Content Validity Index (CVI) analysis, indicating that this
instrument can be used for real research in the future. Thus, this validated questionnaire will
be tested for reliability.
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Reliability of Learning Motivation and Self-Regulation in Science Learning
Questionnaire

Reliability, according to Creswell and Creswell (2018), pertains to two conditions: a measure's
consistency and its stability over time. Following the validation procedure, a pilot test will be
done to assess the questionnaire's reliability. 39 secondary school students participated in the
pilot study of the new questionnaire. According to Isaac and Michael’s (1982)
recommendations, a sample size of between 10 and 30 people is necessary for the pilot study's
objectives, therefore this number of students is adequate for that purpose. Tsang et al. (2017)
state that to obtain a high-reliability value for every questionnaire item, 30 to 50 samples of
respondents are required for the pilot test.

The researcher utilized the Statistical Package for Social Science (SPSS) version 27 to calculate
the reliability of the questionnaire items since the manual calculation is difficult. An outcome
of 0.97 was obtained from the reliability test of the Learning Motivation and Self-Regulation
in Science Learning Questionnaires. Cronbach's Alpha levels between 0.65 and 0.95 are
considered satisfactory by Chua (2011), while values of 0.96 and higher are excellent and
appropriate for use as research tools. The Learning Motivation and Self-Regulation in Science
Learning Questionnaire has a high coefficient reading that makes it appropriate for use in actual
research.

Additionally, Cronbach's Alpha values for every construct in this questionnaire have been
acquired. The Alpha coefficient value for the Learning Goal Orientation construct is 0.95 and
the Alpha coefficient value for the Task Value construct is 0.91. The Alpha coefficient value
for the Self-Efficacy construct is 0.90 while the Alpha coefficient value for the Self-Regulation
construct is 0.93, according to the analysis conducted using SPSS version 27. This implies the
reliability of the constructs and items in this questionnaire. The Cronbach's Alpha values for
each construct are displayed in Table 4.

Table 4. Cronbach’s Alpha Value
Construct(s) Cronbach’s Alpha value
Learning Goal Orientation 0.95
Task Value 0.91
Self-Efficacy 0.90
Self-Regulation 0.93

Discussion

This study's main objective was to adopt and modify a questionnaire. The SALES questionnaire
by Velayutham et al. (2011) was developed based on the research to measure students'
motivation and self-regulation in science. The researcher subsequently made changes to the
adopted questionnaire by paraphrasing some of the sentences. To make sure that the context
and meaning of the items remain the same when translated into Malay, this paraphrase phase
was essential. The original questionnaire was modified, enabling the researcher to create a new
questionnaire that has been translated and adjusted. With just minor word and paraphrasing
changes, the questionnaire's constructs and items remain unchanged. The 32-item questionnaire
was evaluated by three (3) experts chosen based on their areas of expertise once it had been
adapted. Additionally, copies of the questionnaire's original English form were given to each
participating expert. As stated by Escobar-Pérez and Cuervo-Martinez (2008) in Fernandez-
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Gomez et al. (2020), selecting experts who are recognized in the community, have professional
experience or have an educational background is essential for instruments’ validation.

One (1) item out of the questionnaire's 32 items was suggested for elimination since its meaning
is the same as another item. The item's removal also results in a 0.94 to 0.96 S-CVI/Ave value
shift. Despite the slight variation in the S-CVI/Ave, this indicates that the removal of a single
item can improve an instrument's reliability. Rodrigues et al. (2017) state that the CVI analysis
results for items that are more than 0.79 are meaningful, whereas [-CVI values between 0.70
and 0.79 demand re-evaluation. After the questionnaire is translated into Malay, it appears that
the removed item and another item have the same meaning. This demonstrates how two
different English terms translated into Malay may have the same meaning. Thus, it is
recommended to eliminate the required item to increase the credibility of the questionnaire. It
was necessary to preserve the terms' original meanings in the original language (Lee et al.
2012). Thus, it is crucial that the original meaning of the English questionnaires be preserved
in the Malay translations.

A pilot study including 39 secondary school students enrolled in science classes was used to
assess reliability. Every student in the secondary school was in the same grade. The chosen
school granted permission for the pilot test to be administered to the pupils. A science teacher
at the school assisted in briefing and distributing the questionnaire since it was distributed
online. The school's collaboration made it easier for the researcher to carry out the pilot test.
Using the SPSS version 27, the reliability test of the newly modified questionnaire revealed a
Cronbach's Alpha score of 0.97. Chua (2011) states that Cronbach's Alpha values ranging from
0.65 to 0.95 are deemed adequate, whilst values over 0.96 are exceptional and suitable for
employment as research instruments. This suggests that this tool can be used to gather actual
data for research.

This new questionnaire consisted of 31 items in total. A suitable number of items can be
employed to evaluate students' self-control and enthusiasm for studying science. A well-
designed questionnaire should have 25-30 items and take less than 30 minutes to complete to
keep participants interested and focused (Sharma, 2022). As the number of questions increases,
participants have been observed to speed through or satiate their curiosity, which has a negative
effect on answer rates, quality and reliability (Sharma, 2022). Thus, the recently modified
questionnaire can also be used by science teachers to assess secondary school students' learning
goal orientation, task value, self-efficacy and self-regulation, particularly in science classes.
Science teachers in science classrooms will receive information from the assessment regarding
how to design courses and teaching materials, based on the students' readiness.

CONCLUSION

This study’s primary contribution was the validation and reliability testing of a recently
modified questionnaire designed to measure secondary school students in Malaysia's
motivation to learn and level of self-regulation in studying science. The study successfully
adopted and adapted the Students' Adaptive Learning Engagement in Science Questionnaire to
effectively assess motivation and self-regulation in science among secondary school students
in Malaysia. Through a meticulous process of translation and cultural adaptation, the
questionnaire was refined to ensure its relevance and applicability in the local educational
context. This adapted questionnaire not only contributes to the field of educational research but
also provides a valuable tool for science teachers to assess and enhance their students' learning
engagement and self-regulatory skills, ultimately improving science education in Malaysia.
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In addition, there are several implications of the study which include enhanced teaching
strategies. For instance, the findings from this study can inform science teachers about the
specific motivational and self-regulatory needs of their students, enabling them to develop
more effective teaching strategies that cater to these needs. Also, by understanding the factors
that influence students' motivation and self-regulation, teachers can create a more engaging and
supportive learning environment. Furthermore, the results can assist teachers to improve
student outcomes. This can be done by addressing students’ motivational and self-regulatory
challenges can lead to improved academic performance and a deeper understanding of
scientific concepts. Students who are more motivated and capable of self-regulation are likely
to achieve better results in their science courses and may be more inclined to pursue STEM-
related careers.

For future recommendations, the modified questionnaire can be utilized in other pure science
courses, such as biology, chemistry, and physics. Although initially designed to assess
secondary school students' self-regulation and motivation for learning science, the
questionnaire's items can be adapted to better suit various subjects. This flexibility allows for
a broader application of the questionnaire across different science disciplines, enhancing its
utility for both researchers and educators. Additionally, further research could explore the
application of the questionnaire in different educational settings and cultural contexts to
validate its effectiveness and generalizability.
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