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Abstract: The aim of this study is to explore lower secondary science teachers’ level of motivation
and self-efficacy regarding meta-strategic knowledge, level of perceived importance, the frequency
of practice and level of confidence in fostering higher-order thinking skills (HOTS) in teaching
science. A survey design was employed and data were gathered using a questionnaire as an
instrument. A total of 220 participants were sampled using stratified random sampling in Peninsular
Malaysia. Findings indicate that the motivation and self-efficacy of the teachers in fostering HOTS
during science teaching are at moderately high level. Significant positive relationships among
perceived importance, frequency of practice and level of confidence were observed. Expertise in
meta-strategic knowledge and an inclusive approach aimed at fostering HOTS during science lessons
are the necessary ingredients in science teaching in contemporary schooling. In conclusion, this
study affirms that the in-service science teachers’ motivation and self-efficacy are moderately high
and significantly related to fostering HOTS.
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Introduction

Higher-order thinking skills (HOTS) is an important attribute in intellectual development, which
includes knowledge management, social and creative meta-cognitive competencies and values
(Chinedu, Kamin, & Olabiyi, 2015; King, Goodson, & Rohani, 2011). Therefore, teachers play a crucial
role in nurturing HOTS among students. The mandate bestowed on teachers has been discussed in
Malaysian education literature ever since the introduction of creative and critical thinking through
the Integrated Curriculum for Secondary School (ICSS) into the science syllabuses (Curriculum
Development Centre, 2005). The need to foster HOTS is further emphasized in the Malaysia Education
Blueprint 2013-2025 (Kementerian Pendidikan Malaysia, 2013a) which specifically highlights
acquiring HOTS as the nation’s ‘Student Aspiration’.

The transformation towards the promotion of Higher Order Thinking contributes immensely to
the change of instructional strategies practised by teachers in the classrooms. Hence, a paradigm
shift from the content-oriented instruction to that of a process-oriented instruction is warranted and
such a shift is highly dependent on teachers’ pedagogical knowledge and belief about teaching and
learning (Zohar, 2006). Such transition demands not only an in-depth subject matter knowledge but
also a sound pedagogical knowledge to develop HOTS — both as a general skill and also in the context
of subject content (Barak & Shakman, 2008). Teachers’ competence and approach to teaching
determine students’ ability to think (Raisa et al., 2014). The teachers’ values, interest and disposition
towards fostering HOTS can also influence students’ thinking and learning (Raisa et al., 2014). If a
teacher aims to prepare students at a higher level of cognitive thinking, he/she must first incorporate
higher level thinking in his/her instructional practices (Nooraini Othman & Khairul Azmi Mohamad,
2014; Raisa et al., 2014). Teaching HOTS requires time and persistent effort by the teachers that may
be contextually strengthened and conceptually analysed (Sukla & Dungsungneon, 2016). There is a
crucial link between teachers’ competence in using the instructional method and tools to foster HOTS
and its implementation. The link is identified as intrinsic work motivation (knowledge, importance)
and self-efficacy (confidence, practice) of the teachers.

Therefore, the objective of this paper is to understand teachers’ motivation and self-efficacy in
fostering HOTS by focusing on

e Knowledge of the instructional methods, activities and techniques (meta-strategic knowledge)
to foster HOTS.

e The degree of perceived importance of the instructional methods, activities and techniques to
foster HOTS as perceived by teachers.

e The frequency of the instructional methods, activities and techniques to foster HOTS which
were put into practice.

e The level of perceived confidence in implementing the instructional methods, activities and
techniques to foster HOTS.

e The relationship between meta-strategic knowledge, degree of perceived importance, level of
perceived confidence and the frequency of these instructional methods, activities and
techniques to foster HOTS which were put into practice.
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LITERATURE REVIEW

This study draws upon two theoretical perspectives to capture the in-service science teachers’
perspective about fostering HOTS in teaching science at lower secondary. The first theoretical
perspective arises from the teacher motivation and self-efficacy literature, a line of inquiry in which
there has been a considerable amount of research in science teacher education. The second
theoretical perspective, one which has a much shorter history within science teacher education is
that of HOTS, particularly in fostering HOTS within the context of teacher teaching.

Motivation and Self-Efficacy

Motivation is defined as the process that initiates, directs and maintains behaviour (Deci &
Ryan, 1985). With regard to learning, motivation to learn can be defined as “the degree to which
students invest attention and effort in various pursuits, which may or may not be the ones desired
by their teachers” (Brophy, 2010, p.3). Motivation has been an essential and widely studied concept
in educational research because of its impact on academic functioning and success (Bedel, 2015; Lens,
Deci & Vansteenkiste, 2006). For instance, learning outcomes and achievement are very much
affected by motivation (Brophy, 2010; Vedder-Weiss & Fortus, 2013).

Motivation theorists often categorise motivation into two different categories: extrinsic and
intrinsic motivation as the different causes that lead to action (Deci & Ryan, 1985; Scott, Farh, &
Podsakoff, 1988). Intrinsic motivation, which refers to the motivation to do something due to
inherent satisfaction (Deci, 1972; Ryan & Deci, 2000), has been known as one critical factor that
influences the learning process (Ryan & Stiller, 1991). Given that intrinsic motivation is an important
motivator that affects learning, adaptation, and competencies, it is thus a necessity for human
development (Deci & Ryan, 1985). An individual engages in intrinsically motivated behaviour in order
to feel competent and self-determining. Innate motivation depends on the innate need for self-
determination to facilitate the development of competency (Lens, Deci & Vansteenkiste, 2006). Thus,
self-determination is central to intrinsically motivated behaviour and it is the essence of a more
recent educational term, heutagogy where “the focus is on what and how a learner wants to learn,
not on what is to be taught” (Hase & Kenyon, 2015, p. 8). Extrinsic motivation, by contrast, refers to
doing something because it leads to a valued outcome such as improved academic performance,
rewards, and better job prospects (Deci, 1972). Extrinsic motivators include anything related to work,
such as promised rewards, praise, and deadlines (Amabile, 1993).

The most prevalent theoretical approach to understanding academic motivation adopted by
educational researchers in Self-determination Theory (SDT) (Bedel, 2015) is that intrinsic motivation
plays an important role in SDT. When an individual experiences self-determination, he/she is
intrinsically motivated (Deci & Ryan, 1985). SDT focuses on competence, relatedness and autonomy
as innate needs that must be met for optimal human functioning. Need for competence is a need to
gain mastery of task and different skills encountered in environment as he/she upholds self-worth
and positive self-perception. Need for relatedness refers to the desire for affiliation and approval,
while need for autonomy refers to the need to feel capable of making choices and decision. Deci and
Ryan (1985) posit that when people are able to meet these three needs (i.e., competence,
relatedness, and autonomy), they become self-determined and are able to be intrinsically motivated
to pursue the things that interest them.
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Meanwhile, efficacy refers to a person’s possession of the knowledge and skills necessary to
perform certain behaviour. The efficacy theory entails that people are aware not only of how they
motivate themselves, but also of how they act, think and feel (Ritter, Boone, & Rubba, 2001).
Therefore, it follows that self-efficacy, an important concept that was brought forward by Bandura
(1997) in his Social Learning Theory (i.e., Social Cognitive Theory), is the judgment of an individual
concerning his or her ability to organise and achieve a given task (Ritter et al., 2001). In other words,
self-efficacy perception reflects individuals’ judgment about how well they are able to perform the
actions required to cope with a given situation. In this respect, self-efficacy refers to a person’s belief
in his/her ability to perform the actions or skills, and such beliefs impact the ways that individuals
feel, think, motivate themselves, and act (Ritter et al., 2001). Research indicates that learners are
motivated to learn if they have positive self-efficacies (e.g., they believe that they can be successful)
(Maddux, 1995). As Kauchak and Eggen (1997) express, self-efficacy beliefs are an important factor
in an individual’s motivation for learning.

Teachers’ self-efficacy is the teachers’ belief (or confidence) about their capacity to organise
and execute to accomplish specific task within a given context (Bandura, 1997; Stajkovic, 2016).
Student growth contributes immensely to the understanding of teaching practice (Stajkovic &
Luthans, 1998). Grounded in Bandura’s Social Cognitive Theory (SCT), teachers’ self-efficacy explains
about their personal ability to influence student learning and also the results of specific instructional
intervention (Stajkovic & Luthans, 1998). As the efficacy belief is the best indicators of future action
or decision of all aspects in an individual’s life (Stajkovic, 2016), having a strong positive teaching self-
efficacy belief is considered to be a valuable teacher characterisation.

Stajkovic (2016) claims that self-efficacy makes an important contribution towards
motivation. Hence, self-efficacy is considered as a positive factor to motivational theory and practice.
Work motivation process involves teachers evaluating and integrating information about their
perceived capabilities before selecting their choices and initiate their effort. It implies that the
initiation of work behaviour is determined by self-efficacy. Bandura highlighted three dimensions of
self-efficacy that enhance human performance: magnitude, strength and generality. Magnitude
refers to task difficulty and complexity an individual believes he/she is capable of executing. Strength,
the second dimension, refers to the evaluation about the strengths/weaknesses of the self-efficacy
magnitude. Whereas, the third dimension, generality, is the belief of capability to perform a specific
task (domain specific cognition) or a wide variety of tasks. Self-efficacy determines whether an
individual's work behaviour will be initiated, the amount of effort that will be exerted and the length
of that effort that will be sustained.

Additionally, Bandura identified four major categories of experiences and sources of
information that determine self-efficacy belief (Bandura, 1997): (1) Mastery experiences:
Experiencing success should raise one’s confidence that one will be able to accomplish similar tasks
whereas repeated failures may diminish one’s confidence in success; (2) Vicarious experiences:
Observing similar others’ successful performance can raise observers’ self-efficacy because people
are inclined to believe they too are more likely to succeed in the task if it is observed that others can
perform new or challenging tasks successfully; (3) Verbal and social persuasions: Encouragement
from teachers and other students along with evaluative, positive feedback about performance may
raise students’ confidence in accomplishing a task in a related domain; and (4) Psychological and
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affective states: Positive reactions, such as being in a good mood, may raise self-efficacy beliefs
whereas negative emotional reactions, such as anxiety or stress, may lower self-efficacy beliefs.
Nevertheless, it is crucial that the acknowledgement of the relevant determinants should be based
on how they correspond with the cognitive process. Education research literature reveals that the
first determinant, mastery experiences such as succeeding on a challenging task, provides the
strongest information for the development of teacher self-efficacy (Bostan, Sahin, & Ertepinar, 2015).

Higher-Order Thinking Skill (HOTS)

Many theories have contributed vastly to the development of thinking. However, the
introduction of Bloom’s Taxonomy in 1956 is a breakthrough to domain-specific knowledge in higher
forms of thinking in education. Three domains of educational activities identified are cognition,
affective and psychomotor. The cognitive domain consists of six major categories in the order of
difficulty with the lower order forms the foundation for the higher order (Bloom et al., 1956; Kauchak
& Eggen, 1998). The higher-order categories are application, analysis, synthesis and evaluation. This
taxonomy was revisited and revised by Anderson and Krathwohl (2001). The categories which were
in noun form were converted to verb form and rearranged to reflect a more active form of thinking
(Anderson et al., 2001). Therefore, the concept of higher order thinking skills has been variously
defined, although these definitions, when compared, have some common elements.

King, Goodson and Rohani (2011) define higher-order thinking skills as skills which "include
critical, logical, reflective, meta-cognitive, and creative thinking. They are activated when individuals
encounter unfamiliar problems, uncertainties, questions, or dilemmas. Successful applications of the
skills result in explanations, decisions, performances, and products that are valid within the context
of available knowledge and experience and that promote continued growth in these and other
intellectual skills" (p.1). Meanwhile, the Ministry of Education (2014) defines higher order thinking
skills as "the ability to apply knowledge, skills and values in reasoning and making reflection to solve
problems, make decision, innovate and capable of inventing something" (p. 7). The definitions by
King et al. (2011) and the Ministry of Education (2014) seem to identify higher order thinking in terms
of transfer, thinking skills, and of problem-solving.

Given the definitions of higher order thinking, how do we learn it? One approach in the
literature adapted the idea of evolving dimensions of learning (King et al., 2011). It moves from
constructs in the dimension of thinking (Marzano et al., 1988) to enhance the quality of teaching and
learning by incorporating the teaching of thinking throughout all content area and provide direction
for planning instruction of curriculum. The dimension of learning does not position the thinking skills
in a hierarchy. Instead, it introduces a new perspective to analyse approaches to teaching thinking. It
sets up flexible planning and learner-centred approach that permits teachers to concentrate on the
acquisition of dynamic knowledge: knowledge to be learned, contextualizing knowledge and
meaningful application of knowledge (King et al., 2011). The pedagogy emphasises the need to
effectively use various models, strategies, techniques or tools to foster thinking skills (Gul et al.,
2014).
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Approaches to Instruct Thinking Skills

Approaches to teaching thinking have been classified into three categories: process approach,
content approach and infusion approach (Ennis, 1989). The process approach is also known as
teaching of thinking where thinking is taught explicitly as a stand-alone course/subject (Barak &
Shakhman, 2008; King et al., 2011; Nurulhuda & Md Nasir Ibrahim, 2013; Rajendran, 2013; Sukla &
Dungsungneon, 2016). Content approach or direct instruction suggests implicit teaching for thinking
to be employed using methods and tools/techniques to enhance in-depth understanding of content
(King et al., 2011). This approach is based on the view that certain cognitive activities are focused on
the particular subject area and in-depth knowledge of the content area is necessary (Chambers,
1988). The infusion approach, on the other hand, promotes the growth of skillful thinking explicitly
by infusing in and through every stage of content area instruction. Swartz, Fischer, and Parks (1998)
opine that thinking and content throw light on each other when learnt concurrently. The rationale
for this approach is that thinking cannot be taught in a vacuum and according to Sternberg (1987),
knowledge without thinking entails absence of knowledge judgement, and thinking without
knowledge entails thinking without substance. Lessons interlaced with explicit strategies for skillful
thinking which encourage collaboration, thinking about thinking and thinking transfer, completes the
infusion approach framework, for best results (Swartz & Parks, 1994).

What is higher-order thinking skill (HOTS) in science teaching?

Central to science teaching and learning approach in the science curriculum is the mastery of
scientific skills, which comprise process skills, manipulative skills and thinking skills. Process skill, core
to inquiry-oriented science education activates the cognitive process to think critically, creatively,
analytically and systematically. HOTS pattern in science process skill includes observing, classifying,
measuring using numbers, inferring, predicting, communicating, using space-time relationship,
interpreting data, defining operationally, controlling variables, hypothesising and experimenting
(Curriculum Development Centre, 2003). Based on the thinking skill model proposed, thinking skills
comprise critical thinking and creative thinking when interlaced with reasoning results in HOTS such
as conceptualising, decision making and problem-solving.

In Malaysian Science curriculum, infusion approach is recommended. Various stages of science
lessons are infused with scientific and thinking skills explicitly (Curriculum Development Centre,
2003). The teacher takes the role of a facilitator or mediator to guide the students to apply these
skills to solve particular problem independently. Among the recommended teaching practices in a
learner-centred science environment are mastery learning, inquiry learning and activities that build
and enhance science process skills, thinking skills and meta-cognition with the integration of
information and communication technology. Therefore, teachers not only should have extensive
knowledge of methods, activities and techniques befitting the stages of science lessons but also
should be confident to put them into practice to foster HOTS successfully.

The Need to Investigate Teachers’ Motivation and Self-efficacy in Fostering HOTS in Science
Lesson

Literature acknowledges that besides teachers’ perceptions of teaching and learning, their
beliefs about knowledge and intelligence influences the style of instruction (King et al., 2011;

1831



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL SCIENCES

Vol. 8, No. 12, Dec, 2018, E-ISSN: 2222-6990 © 2018 HRMARS

Muhammad Ahmad Assaf, 2009; Nurulhuda & Md Nasir Ibrahim, 2013; Rajendran, 2013). Lessons
that promote HOTS need to be deliberately designed using various methods, activities and techniques
according to the complexity of the task. Rehearsal strategies for complex task need to be taught first,
followed by practice to strengthen procedural knowledge as well as providing individualised options
(King et al., 2011). In this process-oriented, active-learning environment, transformation of teachers'
role as facilitators, mediators or mentors is necessary. A lesson of this magnitude requires a vast
knowledge of the teaching strategies and confidence combined with massive effort to put them into
practice. Therefore, only teachers with high motivation and self-efficacy would be able to foster HOTS
effectively.

There is a big percentage of in-service teachers who had their pre-service training in the 80s
and 90s where the thinking literature was at a young age. These teachers need to undergo quality
training so that they could acquire the behaviour that can act as ‘tools’ to enhance the cognitive
growth (Muhammad Ahmad Assaf, 2009). The ‘tools’ refer to the whole range of tested methods,
activities and techniques to foster HOTS. Teaching for thinking will only succeed if teachers are
confident and believe that they are capable of choosing and implementing these ‘tools’ effectively.
In the other words, effective transfer of training depends on the amount of motivation and self-
efficacy belief a teacher has. Furthermore, persistent and purposeful practice of higher-order
teaching strategies can bring about positive results which in turn motivate the teachers to increase
further the frequency of the ‘tools’ being put into practice.

Numerous literatures have also explored the effectiveness of the specific HOTS strategies
used, as well as the motivation of the students in the classroom. Nonetheless, these studies have not
explored the motivation and self-efficacy of teachers explicitly in using the ‘tools’ to foster HOTS in
their science classroom practice. With this notion in mind, we designed this study to explore science
teachers’ motivation and self-efficacy about fostering HOTS in science teaching.

METHODOLOGY

The present study employed a survey method using a questionnaire to collect data. The sample
involves in-service lower secondary science teachers in Peninsular Malaysia. Lower secondary
represents a crucial transition for science education. During this period, the essential conceptual
foundation for learning science needs to be established so that students can make important decision
about their future direction of their science education in high school. It is at this point that many
students begin to lose interest and develop the view that science is too difficult (Penny, 2003). The
sample was selected using multi-stage random sampling technique involving four states, 29 districts
and 152 schools. A cover letter, the questionnaire and a stamp attached return envelope were mailed
to the selected schools. After employing follow-up procedures (facsimile reminders, calls and
incentives), 231 questionnaires with a response rate of 62% were returned. Excluding missing data,
only 220 were used for data analysis. The data were analysed using descriptive statistics of
percentage, frequency, mean for the data on work motivation and standard deviation and inferential
statistics using the correlation analysis. The SPSS version 21 was used for statistical analysis.
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Instrument

The instrument is a questionnaire entitled ‘Training Needs Assessment of In-Service Teachers
to Foster HOTS in Science Teaching’ developed together with a group of seven researchers working
on a bigger related project and was administered with permission. It was constructed based on
information gleaned from the literature using document analysis and expert inputs. The face and
content validity were established by five experts in the field.

The first section consists of demographic information and professional components such as
gender, age, academic qualification, specialisation, education qualification, years of science teaching
experience and training exposure. The second section consists of 33 items on instructional methods,
activities, and techniques used in fostering HOTS: seven items for methods, 13 items for activities
and 13 items for techniques. For this research, teaching methods are organised, orderly, systematic,
and well-planned procedures for facilitating learning with specific labels attached such as Problem-
based Learning, Thinking-based Learning, Inquiry Learning, etc. Activities on the other hand, refer to
more general acts of teaching and learning such as discussion, group work, debate, etc. Technique is
a well-defined step-by-step procedure or a particular style for completing a specific task such as
predict-observe-explain, think-pair-share, focused listing, KWL, etc. The items were either tested on
work motivation or self-efficacy. Work motivation includes knowledge and importance, as discussed
by Deci and Ryan, while self-efficacy includes perceived confidence and practice. Teachers’
knowledge refers to meta-strategic knowledge defined as the explicit knowledge regarding the
thinking strategies used in instruction (Zohar, 2006). It was measured on a 2-point scale: Yes, |
know/No, | don’t know. The response on the dimension on teachers’ perceived importance (e.g. |
believe the instructional method/activity/technique is important to foster HOTS), perceived
confidence (e.g. | believe my confidence level in using the instructional method/activity/technique is
...) and practice (e.g. the frequency | put this instructional method/activity/technique into practice is
...) were given on 5-point Likert scale.

A pilot-test was carried out with 29 respondents. The Cronbach’s Alpha coefficients ranged
from 0.933 to 0.967, suggesting a very good internal consistency reliability (Pallant, 2010).

RESULTS

The frequencies, percentages, means and standard deviations were computed for the
variables: 33 methods/activities/techniques (n=33) in terms of the participants’ self-perceived
knowledge, importance, practice and confidence in fostering HOTS. The correlation coefficients were
also computed between perceived importance, level of confidence and frequency of practice.

Descriptive analysis on demography of the participants can be summarised as below:
Gender; 17.3% male, 82.7% female. Professional qualification; 60.5% degree, 24.5% diploma, 6.8%
teaching certificates, 8.2% others. Numbers of years of teaching science; 0.5% <1 year, 14.5% 1-5
years, 33.6% 6-10 years, 26.4% 11-15 years, 15.0% 16-20 years, 8.6% 21-30 years, 1.8% >30 years.
Area of specialisation: Science 13.6%, Physics, Biology, Chemistry 18.0%, others 68.4%.

Detailed descriptive statistics of variables to specific methods, activities, and techniques of
fostering HOTS are given in Table 1. The Likert scale in the table are interpreted as 0.00-1.00 Low,
1.01-2.00 Moderately Low, 2.01-3.00 Moderate, 3.01-4.00 Moderately High and 4.01-5.00 High.
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Firstly, the absences of meta-strategic knowledge of fostering HOTS among respondents
(N=220) are given in frequencies and percentages. Based on Table 1, it is noted that the percentages
of participants who self-perceived that they do not have any meta-strategic knowledge on the
methods, activities, and techniques range from 3.2% to 43.6%, indicating that the absences of the
meta-strategic knowledge of fostering HOTS exists across all the 31 variables: 7 methods, 13 activities
and 13 techniques.

By identifying the instructional strategies in terms of methods, activities, and techniques of
fostering HOTS with more than 10% of the respondents self-perceived that they do not have any
knowledge, the methods of using Conceptual change and Analogy registered a percentage of 24.5%
and 10.5% respectively, the activity of Designing model/prototype registered a percentage of 10.5%,
and the techniques of De Bono’s Lateral Thinking, Six Thinking Hats, Think-Pair-Share, Predict-
Observe-Explain, 4W1H, Graphic organizers, and Habits of Mind registered a percentage of 43.6%,
40.6%, 31.8%, 26.4%, 24.1%, 12.3%, and 11.8% respectively.

Secondly, the means for self-perceived importance of the instructional methods, activities and
techniques to foster HOTS range from 3.63 to 4.23 with an overall mean of 3.95 for methods, from
3.21 to 4.54 with an overall mean of 3.98 for activities, and from 3.59 to 4.46 with an overall mean
of 3.99 for techniques. Therefore, the mean for self-perceived importance of the instructional
strategies (i.e., methods, activities, and techniques) to foster HOTS is 3.97, indicating a moderately
high level of importance.

Thirdly, the means for self-perceived practice of the instructional methods, activities and
techniques to foster HOTS range from 2.59 to 3.53 with an overall mean of 3.09 for methods, from
2.22 to 4.29 with an overall mean of 3.27 for activities, and from 2.55 to 4.18 with an overall mean
of 3.31 for techniques. Therefore, the mean for self-perceived practice of the instructional strategies
(i.e., methods, activities, and techniques) to foster HOTS is 3.22, indicating a moderately high level of
practice.

Fourthly, the means for self-perceived confidence in employing the instructional methods,
activities and techniques to foster HOTS range from 3.20 to 3.76 with an overall mean of 3.53 for
methods, from 2.92 to 4.29 with an overall mean of 3.67 for activities, and from 3.06 to 4.18 with an
overall mean of 3.58 for techniques. Therefore, the mean for self-perceived confidence of employing
the instructional strategies (i.e., methods, activities, and techniques) to foster HOTS is 3.59, indicating
a moderately high level of confidence.
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Table 1. Frequency, Percentage, Mean and Standard Deviation

N
Methods/ 0 Importance Practice Confidence
Type Item Activities/ Knowledge
F 0,
Techniques re. % NooMeE g N MR g v My
q n n
1 Inquiry 9 41 2, 60 211 ., .68 . .. .84
learning 1 8 5 0
2 Problem-
basedlearning 7. 32 21,4 6L 21 553 B2 513 364 72
3 1 7 3
3 Project-based
learning 12 55 20 . 74 206 L. 26 Lo o, .84
2 : : : :
! 4 Thinking-
< .
% based learning 12 55 20 425 .56 205 353 .83 207 3.76 .73
7 8 2 5
5 Case study 18 8.2 20 363 .76 199 259 1.0 201 3.20 .88
1 5 3 3
6  Analogy 23105 19 59 72 196 550 BT g9 362 72
8 3 0 2
7 Conceptual
Change 54 245 16 L., 73 162 Lo 95 . .. .80
4 6 9 0
Overall mean for HOTS 3.95 3.09 3.53
methods
8 Questioning 7 3.2 21 454 .61 212 429 .84 214 4.29 71
4 0 3 1
32 Designing
model/ 23 10.5 169 3.72 .i8 194 2.78 150 196 3.36 '33
prototype
33 75% HOTS 13 5.9 205
test 20 3.94 80 3.24 97 207 3.59 81
questions
12 Scientific
investigation 8 36 21 425 .62 210 3.69 .81 212 3.99 .67
2 4 0 4
13 Carrying out
@ experiment 9 41 21 a1 .58 209 3.86 .78 211 4.13 .60
£ 1 ' 1 ) 4 ' 0
s 14 Hands-on &
< i -
Minds-on 9 41 21 429 .59 209 377 77 511 308 .65
1 3 1 4
15 Problem
solving 8 3.6 21 418 .58 210 358 .81 212 3.81 .73
2 3 6 2
16 Group
discussion 8036 s B N0 5 BT g1 389 72
2 7 4 4
Critical
evaluation of
17 other 12 5.5 20 3.84 72 206 2.96 98 208 3.51 80
students
work
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Challenging
18  teacher’s/ 13 59 20 370 P 205 276 P 207 332
peers’ ideas
19 Critical
reviews 19 86 20 L., 91 19 . 10 o . .91
1 1 3 3
20 Group
presentation 8 36 21 3.9 71 210 . 91 212 3.6 .80
s 2 8 9 5
21 Debates 18 82 20 55 9 200 55 P om 2: P
2 5 2 6
Overall me.a.n.for HOTS 3.98 3.27 3.67
activities
9  Prompting 6 27 21, 58 212 .. T4 o0 . T2
4 6 7 2
10  HOTS
questioning 7 32 21,0 63 21 .. 76 .. oo T2
3 9 2 2
11 Reflective
questioning 20 9.1 20 304 .78 198 3.29 .96 200  3.58 .80
0 1 9 >
22 Identifying
HOTS 10 45 21, .68 208 . 87 . .. 71
0 7 9 6
23 Thinking
tools 9 41 20, 65 209 o 77 . oo 71
1 9 3 6
24 Graphic
) organisers 27 123 19 3.03 .76 191 311 1.0 193 3.49 91
g 2 ! : :
,g 25 Lateral
£ thinking 9% 436 12 74 122 97 81
(S)
; . 367 266 T, 124 306 7,
26 Six Thinking :
Hats 0406 13 359 B2 12 50 T y3p 3qp H
0 3 9 4
27 4WIH 3 241 16 5 BB 55 10 467 356 P
7 9 5 £
28 Think-Pair-
Share 700 318 15 gg 72 148 59, B 150 333 B
0 4 5 5
29 PoE s8 264 ° 392 % 160 306 P 1,2 343 P’
2 6 5 7
30 Thinking
language 13 59 20 400 70 205 357 0 27 379 70
7 8 3 3
31 Habits of
Mind 6 118 2 a0 P 100 346 P 104 363 5°
4 5 1 7
Overall mean for HOTS 3.99 3.31 3.58

techniques
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Finally, as seen from the Table 2, the mean for the Likert scale on perception of importance was
3.97 (n=33, sd=.29), for frequency of practice was 3.22 (n=33, sd=.49) and for overall confidence was
3.59 (n=33, sd=.33).

Analysis of Spearman correlation test shows a significantly weak positive relationship between
importance and practice (r=.32, p<.05) (Cohen, 1988). However, a weak relationship may exist in the
sample by chance or may be due to measurement or sampling error. Similarly, importance has a
significantly weak positive relationship with confidence (r=.49, p<.05). Thus, the perceived level of
importance amongst the science teachers is significantly related to the frequency of practice and the
level of confidence although the relationships are weak. On the contrary, Spearman’s correlation test
indicates an existence of a significantly strong relationship between practice and confidence (r=64,
p<.05) (Cohen, 1988). Thus, the teachers appear to practise the methods/activities/techniques more
when they have a higher level of confidence.

Table 2. Means, Standard Deviations and Correlations

Variables n X sd (1) (2) (3)
1. Importance 33 3.97 .29 -
2. Practice 33 3.22 .49 32 -
3. Confidence 33 3.59 .33 A9** B4 * -

**p<.05 (2-tailed)

DISCUSSION

The participants of this study displayed moderately high levels of importance, practice and
confidence, indicating that in-service lower secondary science teachers tended to perceive
themselves as motivated and efficacious in fostering HOTS. It has been observed that teachers’
perception of importance on instructional methods to foster HOTS is at the higher end of the
‘moderately high’ range. However, the frequencies or magnitude and strength of putting them into
practice are at the lower end of the ‘moderately high’ range. The perceived level of confidence,
meanwhile, lies in the middle position of the ‘moderately high’ range. A similar pattern of perception
is also seen for instructional activities and techniques.

Investigation of the relationships between the level of importance, frequency of practice and
level of confidence displays significant correlations between each other. A high level of importance
indicates higher frequency of practice, which in turn increases the confidence level of teachers. This
finding is consistent with Bandura’s Social Cognitive Theory (Bandura, 1986) and previous research
finding by Chowdhury and Shahabuddin (2007), that states that self-efficacy increases with the
increase in the frequency of practice.

Regarding meta-strategic knowledge on fostering HOTS in science teaching, this study shows
that teachers lack knowledge in instructional techniques which entail the specific step by step
instructions. The absence of this meta-strategic knowledge particularly for Project-based learning,
case study, designing model/prototype, graphic organisers, de Bono’s Lateral Thinking, Six Thinking
Hats, 4W1H, Think-Pair-Share and Predict-Observe-Explain affects teachers practice which falls into
the ‘moderately low' range for these particular methods/activities/techniques. The lack of knowledge
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has practical implications for school administrators and the ministry. More professional development
agenda needs to be made available to teachers to enhance their knowledge and skills of fostering
HOTS that must reach a certain level of confidence to ensure teachers practice them in class.
However, the principles of subjecting teachers to training courses and workshops have to be carefully
observed as the first principle to successful training is to ensure teachers selected are receptive and
motivated to undergo the training (Muhammad Zahid Igbal & Rashid Ahmad Khan, 2011). If the
results of TIMSS and PISA are used for benchmarking students’ level of cognitive thinking, years of
practice and training teachers seem to deliver minimal results in building and enhancing teachers’
knowledge and skills in fostering HOTS. The most recent result of PISA (Kementerian Pendidikan
Malaysia, 2013b) places Malaysia at the bottom one-third among 72 participating countries
worldwide. This trend has been the norm of TIMSS since 2003.

CONCLUSION

This study affirms in-service science teachers' motivation and self-efficacy are moderately high
and significantly related to fostering HOTS. The quality of science teaching can be predicted by an
examination of the science teachers’ motivation and self-efficacy in fostering HOTS in contemporary
schooling. In-service teachers’ meta-strategic knowledge and perceived importance of this meta-
strategic knowledge in fostering HOTS, contribute positively to shaping their motivation and further
promoting self-efficacy. Therefore, any form of formal training program for in-service teachers should
assist them to acquire and emphasize the importance of meta-strategic knowledge. Other than that,
it is necessary for the teachers to enhance their HOTS if they are expected to foster HOTS in their
teaching practice. According to Gul et al. (2014), it is reasonable to expect an increase in the level of
motivation among in-service teachers as they progress through training. This provides them more
autonomous opportunities in the choice of methods, activities and techniques for their classroom
practice.

The limitation of this study is that motivation and self-efficacy belief is considered as domain-
specific and it covers a very narrow scope; meta-strategic knowledge of fostering HOTS and
importance is used to represent motivation whereas frequency of practice and confidence in
fostering HOTS are used to represent self-efficacy. According to Lent and Hackett (1987), overly-
specific assessment criteria have less practical value. However, this limitation can also be seen as a
strength of this study since according to Bandura (1997), "self-efficacy beliefs should be measured in
terms of particularized judgments of capability that may vary across realms of activity, different levels
of task demands within a given activity domain, and under different situational circumstances" (p. 6).
Thus, the nature of this study heeded the caution that self-efficacy should be assessed at the level of
specificity that corresponds to the specific task in the domain being analysed (Pajares, 1997). This
study is significant because it is a pioneer quantitative study on the motivation and self-efficacy of
science teachers in peninsular Malaysia related to the knowledge and teaching of HOTS.

Another limitation is that, because of the survey nature of this study, self-efficacy is assessed
in terms of teachers’ self-reported practice and confidence rather than investigator-observed
practice and confidence. The future scope should consider measurement methods such as
performance-based assessment with longitudinal research design that would provide further insight
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into understanding and conceptualising the belief system in fostering HOTS in science teaching. In
addition, a wider measure such as job commitment, teachers' personal characteristics, and a wider
range of motivation constructs to provide a better insight on intrinsic motivation, extrinsic motivation
and self-efficacy.
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