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Abstract: Soft skill of technological capabilities for Sport Science Students are very important in learning
science. This research wanted to analyze the stage of students' technology skills in learning science based on their
perspectives and to compare it based on the location of students in Padang City. The method of study was
quantitative research. The total sample is 449 Sport Science Students, they are 205 people from in the city, 141
from the border and 103 from the suburb. The proportional random sampling method selected the sample based
on students' resident. Analysis of research used one-way ANOVA with multiple regression tests. The results
showed that the phase of high technical skills of students was not different based on location but there were
significant differences in students' technology skills based on their location, where students in the central of the
city have higher skills than border and suburb. The result of the research showed that three independent variables
such as the learning process, parent and peer support and learning motivation can contribute to increasing the
students' technology skills with 27.7 percentages. The learning process gave a contribution of about 20.4
percentages, support parents and peers 5.7 percentages, and academic motivation was 1.6 percent. The
implication of this study was to recommend sports science faculty want to design and improve students' academic

motivation in the learning of science to concern the suitable condition with the student location.
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I. INTRODUCTION

The teaching of the scientific process to the sports
faculty consisted of some implementations of the teaching
model based on technology. Therefore, in this process
argumentation is an important requirement to developing
scientific knowledge because scientific learning does not
only include how natural laws occurred or how the
universe was existed but also focuses some explanations
about how the is universe going to be in the future
following the information technology development.

Thus, scientific learning starts a discussion about
the main reasons for these facts and natural theories [1].
Regarding this mean, argumentation is a central role in
science learning. Argumentation is an implementation of
constructivism and according to constructivism, to
improve inquisition and discussion in science learning,
there should be a science program that includes the
implementations of argumentation [2], [3]. However, it is
known that argumentation applications are not used so
much in science classes because of some reasons [2].

Learning science is not only learning how much to
remember science content but also learn to master the
science process skills and to apply them in a scientific
investigation. Science process skills allow individuals to
solve the problems they face in daily life as scientists do.
Science process skills in science education are skills that
make students active, give them to learn research methods
and the responsibility and provide permanent learning.
Science process skills are defined by different researchers.
It divided science process skills into two groups as basic
process skills and integrated process skills. Basic process
skills include observing, classifying, measuring, using
numbers, building the space-time relationship, predicting,

making the conclusion and communicating. Integrated
process skills include identifying and controlling
variables, hypothesizing and testing, operational
identifying, planning and making the experiment and
interpreting data [4], [5].

Laboratory activities are important for students to
build their experiences and science concepts, gain
problem-solving skills, work in co-operation and develop
science process skills. Laboratory activities in science
education allow students to provide meaningful learning,
use science process skills and also recognize the process
of how to build the knowledge they learn in science
lessons [6].

Laboratories allow students to explain subjects,
principles, processes, and experiments with samples by
searching and inquiring [7], [8], [9]. In the laboratory,
method learning takes place through senses. On the other
hand, by applying scientific methods in laboratories,
students gain scientific knowledge and develop problem-
solving skills. Students learn how to design and pursue an
experiment and reach the results by themselves [10].
Students use science process skills when they research in
the laboratory. Previous researches present that laboratory
method in science education is important to gain and
develop science process skills [11], [12].

Many studies have been carried out and reported
about the effective teaching and learning method. A good
method can lead the motivation of student to learn the
science, to attract students in learning science, increase
the involvement of students actively in learning, motivate
to learn and also improve their literacy and academic
achievement in science [13], [14], [15]. In research Zurida
et al. suggested that faculty should understand the
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appropriate teaching and learning strategies for science
concepts.

Among the suggested method of teaching science
is a constructivist approach that explains how students
develop the meaning in the process of getting the
knowledge of science. The inquiry approach also involves
students actively to improve their understanding related to
scientific knowledge [16]. Con states science faculty need
to exchange the traditional mode of teaching science just
refers to curriculum only to integrated science teaching
model by improving student's understanding of what they
need to know [17].

The creativity development intended to logically
creative skill, imagination and can provide a view of the
focus of the curriculum charging in the 21st century
besides the acquisition of knowledge and principle skill
[18]. Innovative Creativity and productive is done to
develop or customize the curriculum program effectively
and efficiently [19].

Related to the explanation of the background
mentioned above, the focus area of this research objective
is to know the stage of students' technology skills based
on their perspectives; to compare the technology skills
based on student's location either central of city, border,
and suburb; to observe the contribution of the process of
science learning to student's technology skills in three
locations observed. The hypotheses of this study to
answer the formulation of the research are:

Ho : There are no significant differences between
students’ technology skills and their locations
Ha : There is no significant contribution to the

process of science learning on technological
skills for the sports science students.

1. LITERATURE REVIEW
A. Science Learning Process

The process of learning science in schools, besides
of wusing psychological theory based on personal
constructivism and sociological perspective, which is
based on social constructivism, investigators and
education experts are now trying to use the theory of
anthropological perspective. They are trying to look at the
process of learning science in schools on environmental
and cultural settings [20].

The studies were conducted refer to the assertion
to student's owned cultural background (student prior
belief and knowledge) and in the classroom during the
process of learning to run, it plays very important role in
the control of student mastery for the material [ 21], [22],
[23], [24], [25], [26]. Then two years later, Ogunniyi et al.
states that cultural background brought by faculty and
students in the classroom, especially during science
learning is crucial in the event or situational atmosphere
of learning and teaching meaningful and contextual. In
the same year [27], Baker and Taylor convey their
decisions where they review specifically on the influence
of culture in the process of learning science in the
classroom [22]. Two important conclusions of their
review are as follows. First, the failure of state-non-
western countries to nationalize the science curriculum in
schools is obvious. Second, they concluded that the
cultural background of each student affects the way
students in mastering science concepts were taught in
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school. Specifically stated that the students' feelings and
understanding in a society that is based on cultural
participation and role in interpreting the absorption of
new knowledge (science concepts).

Many studies have been undertaken to determine
the effectiveness of learning by using laboratory activities
in science education is to improve student achievement of
their cognitive, affective and objective [28]. The learning
environment was referring to the space reserved for
learning both in the classroom, laboratory science, field or
office [29]. There are two major components in the
learning environment these are component and
psychosocial components [30], [31]. Both these
components complement each other in creating and
shaping the learning environment that affects the learning
process.

Science learning in schools mostly occurs in the
laboratory [32], [33]. This happens because the laboratory
has complete equipment and tools in the teaching process.
In line with that, the laboratory has a good potency to
engage students in authentic assessment where they can
figure out their problems to be studied, establish
procedures and make inferences [34]. In this environment,
students can learn actively, working in small groups and
continue to interact with the material or with a model of
teaching to investigate the phenomenon of current science
development [11]. Teaching and learning by using science
laboratories can provide positive results in addition to
improving students' attitudes and interest in science [35],
[33], [11].

Funny teaching and learning will give the
impression to the faculties and student satisfaction. In the
context of education as well, student and faculties
satisfaction are influenced by environmental qualities of
classroom setting [36]. According to Vygotsky's theory
emphasizes that the social environment as good media for
people to learn how a student interacts with the world of
their environment, causing the transformation to occur in
their minds. They develop responses and concepts as
related to the environment. Therefore, the school is not
only comprised of the physical structure of the buildings
alone, but also an institution that promotes learning and
realizing the feeling among educational citizens [37],
[38].

B. Student’s Interpersonal Relationships

The interpersonal relationships at school are very
important for the process of learning activities and can
realize a useful experience for students. Lev Vygotsky in
his sociocultural theory has been put forward the concept
of proximal development zone, which uses the term of
scaffolding as a teaching strategy. Zone of proximal
development is the distance between what students can
create him/herself by learning so that they can be
competent to assist the learning [37],[39]. Scaffolding
teaching strategies provide support and assistance in the
individual development zone of proximally based on one's
students [40].

When Scaffolding runs, the faculties should
provide a scaffolding model or support to enhance
student's learning establishment. Scaffolding improves
student found to advance their new knowledge. Activities
are provided as scaffolding activities need students' effort
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to perform their task alone [41]. If only one student can
complete the task with the help of something, he is said to
have been helped through the zone of proximal
development in Scaffolding [42] Vygotsky defines
Scaffolding as the role of faculty and others in supporting
students in order to be able learning continuously [38].
Scaffolding is an important aspect of the temporary
scaffold process. If students' motivation increased,
Scaffolding is given faculties will be reduced, so that in
the end the students can complete their tasks alone,
without relying on others [40].

By the way, one goal of educators if using the
Scaffolding approach is to aim to push the student to learn
creatively and independently in teaching, it can be seen
from the ability of students in solving any problem alone
[43]. If one's knowledge increases, as well as learning to
be more competent, one educator will slowly reduce the
support that has been given.

According to Vygotsky, by using Scaffolding,
faculty no longer need to be given because the student has
formed a more sophisticated cognitive system in teaching
science in the part of social support or scaffolding method
in learning new material [39]. According to Tappan
Scaffolding can provide the aim of learning obviously,
and reduce the error of students in understanding the
concept. Scaffolding can also help students understand
why they were given the task of doing something and why
the tasks are more important. Students can also refer to
the resources to do the job when given by educators that
aim to save time, reduce errors and circumvent the
disappointment. [44].

C. Students’ Motivation in Learning Science

Vygotsky with scaffolding theories helped
educators expressed the principles of teaching and
learning that has and is guiding the practice of teaching
and learning in institutions of learning around the world.
Although, there were still significant groups of students
who are less successful and was not able to optimize the
learning opportunities provided by these educational
institutions.

Today are more leaders of education to recognize
the importance of us to take the learning process by using
scaffolding to stimulate student's motivation to learn
independently as a key effort to improve the educational
qualities. It means that the challenge of educational
institutions today is to get to know their learning styles
and appropriate method in improving student's academic
achievement. Each practice the different learning styles.

Some students were more interested and inclined
to learn on their own, while the other group is more
inclined to the activity in the group. Besides, some
students need clear guidelines before starting a project
and there is also something students are willing to accept
something publicly while gaining knowledge from
various sources. Learning can occur through a variety of
ways because of the way of observations and processing
occur in humans are different. Some individuals can only
see things concretely when others can see something in
the abstract.

Sharifah Alwiah Alsagoff stated that the attitude of
interest can drive student's attention to a single object /
individual. It is so, if someone is interested, he will give
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you the foundation that entirely to things that are of
interest. So, in the implementation of the contextual
approach, this aims to increase the motivation element by
attracting students to think as an important strategy
towards meaningful learning. Faculty are not important
enough to continue of teaching and ensuring students
have been willing to learn through increase their interest
so that they are motivated and conscious of what will be
learned [16].

According to Murray stated that motivation can be
divided into two types, these are external motivation and
internal motivational. Internal motivation is the desire that
comes from within a person, while the External
motivation is caused by a person's desire encouragement
from outside [45]. If such motivation can be defined as
the science literacy motivation comes from within to
understand and know the science fields. Internal
motivation and External motivation, both will influence
each other, even motivational outcomes can improve
internal motivation.

Feldman and Kearsley stated that theory of
cognitive motivation, he said that in making the
individual to be actively engaged and feel satisfied since
the activity is undertaken not obtained the rewards in the
form of objects [46], [8]. Literacy is essential for life,
except for language acquisition, of communication, and
also to develop the mind. Middley found that motivational
changes caused by the characteristics of the learning
environment experienced by students. Although it is
difficult to know how exactly to motivate students,
research shows that there are common dimensions that
can be applied to most students [47]

Emphasis was given to the role of the faculties as a
factor that sparked student motivation over the role of
students itself in some trigger of student motivation goal
theory focuses on the goals of students want to achieve
something [48]. [49], [50], [51]. There is two commonly
dealt goal orientation are task goals and objectives. The
objective is that students in the learning program trying to
improve their understanding. Students are characterized
by more priority of task goal orientation about their
progress in the development of their knowledge and
skills. The aim of obtaining achievement is something
related to the exposure. Student-goal oriented, feels the
competition, like comparing with others, and believes that
success is if they are successful in competing.

D. Attitude Towards Science

Attitude towards science has multi-dimensional
nature, it is a neutral mental inventory follow the mixing
action of experience to the stimulus given to him argued
that more multi-dimensional attitude that includes: (a)
attitudes toward science faculty, (b) anxiety toward
science, (c) the interests of science in society, (d)
concepts of science, (e) learning fun in science and (f)
motivation in science. Educational experts argued that to
inculcate scientific attitude and practice in the scientific
method, teaching methods need to be given the
opportunity of making Science [52].

Attitudes towards science mean students have
found a positive attitude, they think that science and
technology are important for them [53] According to
Kamisah research related to the measurement of attitudes
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toward science should involve aspects of the deity
(monotheism) to measure the attitude of coherent and
relevant to the philosophy of integrated science education
curriculum [52].

The scientific attitude and a positive attitude
towards science is sown direct result of the experience of
students with science teaching and learning activities
especially in activities that provide passage for the active
involvement of students [51]. He said in the organization
of science teaching pedagogy in the low position is
critical and at the beginning of the establishment of the
framework of strong evidence shows that students'
attitudes are formed at the stage of higher education [53].
In research of Kamisah et al stated that the skills based on
scientific evidence are the highest attitude held by
students, in addition, the majority of the students involved
in this study were students who are Muslims (58.8%) and
based on evidence and honesty is a pure value and
continue to be developed within them [53].

E. Technology Skill in Learning Science

Students will have a pool of skilled technology
efficiency and caught in using technology for the benefit
of themselves and society. The students’ characteristics of
the technology-skilled who have the knowledge and the
feasibility of technical knowledge to carry out their tasks
well. Technology can be developed to meet the needs of
the locals. Norita and Zurida study found those students'
attitudes and interests in the use of microcomputers in
science education are positive.

Students admitted to the teaching computer-aid
because the method can justify themselves, saving time
and increasing student's motivation and attractive [34].
The integration of computer technology over the
corresponding technology, faculty can help students
establish a positive pattern of interaction during
collaborative activities by using a computer. According to
Waterman, Jr.., Waterman and Collard in most
organizations today need to have the endurance of labor,
have the high dedication and ability to adapt their
knowledge with the developments and changes that occur

[9].

Il. METHOD

This study used a survey method where the data
was collected by using questionnaire and ended closed
interview form. Population of this research are Sport
Science Students of Padang State University who have
different addresses location in Padang, those are City
Center of Padang, Padang Pariaman, and Mentawai. To
confirm the quantitative results, need interview sessions
with faculty and students. Samples were determined by
proportional random sampling-based zone of study with
sample are 449 students where, 205 from central city of
Padang, 141 from Padang Pariaman as the border area and
103 from Solok Selatan as the suburb.

During the pilot study, the focus was also on
examining the suitability of the data gathering tools for
the study. Quantitative data was collected from the
evaluation result of students' level of technology skills
achievement and the questionnaire consisted of questions
related to: (1) learning science in the classroom, (2)
learning science in the laboratory, (3) scientific literacy,
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(4) gain support science learning materials, (5) support
and guidance of faculty, (6) support from parents and
peers; and (7) academic motivation.

The qualitative data in the form of documents,
interviews, and observations were gathered together.
Interviews were conducted to identify the students' views
and perceptions towards scientific research and
technology. Interviews towards Views and Perceptions of
Scientific Research: Interviews were conducted to
identify the students' views and faculty. The opinions of
two faculty members and two sport trainers were asked to
ensure the validity of the interview form developed by the
researcher, and revisions were made. NSES's steps of
doing scientific research (National Science Education
Standards, 2016) were considered in preparing the
questions.

Data analysis technique used descriptive analysis,
inferential analysis, one-way ANOVA analysis and
multiple regression tests. The data obtained from the
achievement tests were analyzed using SPSS 15 with a
significance level of a = .05. The analysis of qualitative
data was obtained from the interviews on the students' and
faculties responses towards the students’ learning science
process in scientific research and technology where
faculties and student were analyzed through content
analysis. In the content analysis, the codes were combined
under certain categories to make these codes meaningful.

IV. RESULTS AND DISCUSSION

To answer the first question: What stage of
students’ technology skills based on their location.
Overall students’ technology skills stage show at high
stage (Mean = 3.98, SD = 0:39), students’ technology
skills who live in central of city (Mean = 4,08; SD =
0.44), students’ technology skills who live in border area
(Mean = 3.96; SD = 0.39) and students’ technology skills
who live in suburb (Mean = 3.93; SD = 0.34), like Table
1. Qualitative analysis to substantiate these results can be
seen by interviewing session, here student shows that they
already have the technology skills although simple
technologies.

Table 1
Stage of Sport Science Students’ Technology Skills Based on
Residence

%Oel;:]c}erx coef N Mean SD | Interpretation
Border area 205 3.96 0.39 High
Suburb 141 3.93 0.34 High
City 103 4.08 0.44 High
Total 449 3.98 0.39 High

This is evidenced by the fact students’ interview:
Yes, | can reproduce plants by grafting, and
understand the tissue culture, but not yet tested, is
still in the stage of understanding (Interview
students: 2).

Like my friend too, I've tried tissue culture, but less
successful (Interview students: 3)

Other interview found that students have the
technology skills like as follows:

I've been learning about making out food

fermentation of been, by way of deposition
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reaction was given vinegar so that it can be
deposited (Interview students: 3)

Yes, | try to make food fermentation of been, is
made from soybeans (Interview students: 4)

Results of student interviews are supported by
faculty who assert:

This technology skills usually lead to the field of

agriculture, how to grow the crops. The

technologies skill that they get is still simple

technologies (Interview with faculties: 4)

And then other faculty reconfirmed that the student
is directed to have technology skills that they could be
made:

Technology skills in particular areas of science,

for high schools, ..... the orientation is to continue

the study up to college, however, we tried to keep
the students have these skills, by adding the
subjects of entrepreneurship, we classify it into
self-development, we provide a variety of
technology skills, for example in the field of
chemistry, we provide post-harvest processing. If
the field of IT, we provide the ability of making
graphic design by using computers, and in the field
of agriculture, we provide their skill by how to
grafting and making cuttings of plants (Interview
faculties: 3).

Based on the analysis of instruments and interview
sessions, faculty and Sport Science Students in two-class
of science group showed that they have technology skills
in learning Science at high stage. It means that students as
a whole have already understood in the run technology
skills when study Science in their school both in the city,
border area and suburb. Test of one-way ANOVA to
examine the null hypothesis of Ho. The result of the
research showed that their significant difference of the
stage of students’ technology skills influenced by their
location. By using one-way ANOVA test also showed
there is a significant difference of students’ technology
skills based on their location like Table 2.

Student’s technology skills based on their location
showed significant difference F (2, 446 = 4,498, p =
0.012). Therefore, null hypothesis Ho was rejected. This
decision means that the technology skill of Sport Science
Students in three location of students’ residence is
different. The multiple regression test of second null
hypothesis Ho.,, to answer the third research question
what’s the contribution of science learning to student’s
technology skills. Table 4 showed that the decisions of
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administered to all respondents in high school in three
location, border area, suburb, and in the city.

Table 2
Analysis of Differences in Students’ Technology Skills Based on
Their Location
Sources DK JDK MDK F Sig. P

Inter Group 2 1.386 .693 | 4498 | 0.012
In a Group 446 68.716 .154
Total 448 70.102
Significance level up to p < 0.050

DK = Degree of freedom
JDK = Coefficient Determinant
MDK = Main of Residual

The result of Bonferroni post hoc test showed that
there were significant differences in students’ technology
skills based on their life in border area and in the city
(mean of difference (1J) = -1193, p = 0.037) and a
significant difference of students who live in suburb and
student who lived in the city (mean of Difference (1J) =
0.1445, p = 0.014), like Table 3.

Table 3
Decision of Post hoc Bonferroni test on the Difference of Student
Technology Skills Based on their Location

) © Difference
Location Location Of(r_]j)a n Gz Sig.
Border area | City .0252 .04294 1.000
Out of town -.1193(*) .04741 .037
Suburb City -.0252 .04294 1.000
Out of town -.1445(*) .05088 .014
City City .1193(%) 04741 037
Out of town .1445(*) .05088 .014

* Significance to the level of p< 0.05.

Regression analysis do step by step "stepwise™
involving seven independent variables selected are
learning science in the classroom, learning science in the
laboratory, scientific literacy, gain support science
learning materials, support and guidance of faculty,
support from parents and peers and academic motivation.
Only three of all variables concerning to the contribution
or have significant effect (p < 0.050) to the number of
variants of technology skills shown in Table 4.

According to Table 5, showed that from seven
item of learning science activity in Sport Science Students
mentioned above, there are three contributed significantly
to influence students’ technology skills by 27.7 percent.
The highest variables contributed to the technology
learning skills is learning science in the laboratory (20.4
percent), so the sequence variable is getting support from
parents and peers (5.7 percent), and academic motivation
(1.6 percent).

Multiple  Regression  Analysis  (Stepwise)  were
Table 4
Multiple Regression Analysis for Elements of Science Learning That Contribute to Technology Skills

Elements of Learning Science B Corrected Beta T Sig R R? Contribution
Learning science in process in
the laboratory 0.242 0.043 0.276 | 5.640 0.000 | 0.452 0.204 20.4
Support from parents and peers 0.158 0.042 0.189 3.755 0.000 0.512 0.261 5.7
Motivation 0.165 0.052 0.173 | 3.177 0.002 | 0.527 0.277 1.6
Constant 1.750 0.172

Multiple regression =0.527

Coefficient Determinant =0.277

Corrected =0.052
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Table 5
Analysis of Variance
Secondary Secondary .
Source Total df Mean F Sig.
Regression 19.440 3 6.480 | 56.918 | 0.000
Residual 50.662 | 445 0.114
Total 70.102 | 448

The decision of result showed the correlation
between variables based on (APPS) and the whole set of
independent variables is 0,277 (Multiple Regression).
Levels of variance in the variables that significantly allied
with all the independent variables can be explained by the
power of the regression model that explains the value of
R? is 27.7 percent. The main contribution of technological
skills for Sport Science Students’ technological skill is
learning in the lab (Beta = 0276; t = 5.640; and sig. T =
0.000) and contributed as much as 20.7 percent. This
situation can be shown if the learning scores of Sport
Science Students increased by 0276 units.

When the two most important variables that
contribute as much as 5.7 percent against the technology
skills of Sport Science Students is to get support from
parents and peers (Beta = 0189; t = 3755; and sig. T =
0.000). In other hand getting support from parents and
peers helped students increased by one unit to increase
Sport Science Students' technology skills as many as 0189
units to three location observed.

The Third contribution of variable to the student’s
technological skills is academic motivation to three
location (Beta = 0.173; t = 3.177; and sig. P = 0.000).
This result means that if academic motivation scores
increased by one unit also increase Sport Science
Students' technology skills as many as 0173 units in three
location observed. Value of r = 0572 showed that the
correlation between Sport Science Students technology
skills variables and linear combination of three variables
forecasters (learning process, parent and peer support and
motivation). The value R? = 0277) showing the position
of phase correlation and contribution or influence
between the independent variables were selected on the
technology skills of Sport Science Students to three
location.

Through Table 4 (a) analysis of variance found
that the value of F = 56 918 (DK = 3, 445) and significant
at Sig (p = 0.000) < 0.001. As an explanation, the value of
R2 = 0277 percent refers to the overall contribution of
three (3) variables observed were learning in the
laboratory = 20.7 percent, getting support from parents
and peers = 5.7 percent = and academic motivation = 1.6
percent. Generally, three independent variables from three
location observed contribute significantly to the
technological skills of Sport Science Students can be
formed based on following regression equation:

Y =175+ X2+0.276X1+0.819+0.712+0.713X 3

Notes:

Y = Technology Skills

X1 = Learning In the laboratory

X2 = Support from parents and peers
X3 = Academic Motivation
Constant = 1,750

Correction expert = 0.172

V. CONCLUSION
From the explanation of the research result showed
that the Sport Science Students' technological skills are at
a high stage in different location of Padang City. Students
who lived in the city of Padang had higher technological
skills than who lived in border and suburb. This occurs
because the student lived in the city have more
opportunities to perform their experiments, interviews
with faculty. The support of parents, peers and academic
motivation also contributes significantly to students'
technology skills. Therefore, to generate and build the
technology skills for Sport Science Students, faculty and
parents need to provide opportunities and guidance for
students to create experiments that can improve their
technology skills. Recommendations for Sport Science
faculty want to design and improve students' academic
motivation in learning of science in order to concern

suitable condition with student location

REFERENCES

[1] Adian, D. G, 2012, Menyoal Objektivitisme IImu
Pengetahuan. Bandung: Penerbit teraju.

[2] Aikenhead, G & Jegede, O.., 2016. Cross-Cultural
Science Education: A Cognitive Explanation of a Cultural
Phenomenon. Journal of Research in Science Teaching.
Vol 36, pp. 269-287.

[3] Aikenhead, G. S., & Jegede, O. J., 2015. Cross-cultural
science education: A cognitive explanation of a cultural
phenomenon. Journal of Research in Science Teaching,
36(3), 269-287.

[4] Baker, D., & Taylor, P. C.,2015. The effect of culture on
the learning of science in non-western countries: the result
of an integrated research review. International Journal of
Science Education, 17(6), 695-704.

[5] Gobert, J.D.dan Clement, J. 2015. Effects of student-
generated diagrams versus student-generated summaries
on conceptual understanding of causal and dynamic
knowledge in plate tectonics. Journal of research in
science teaching, 36(1): 39-53.

[6] Robiah,L .Juriah, L. Khalid, A & Puteh, M 2012
Pembudayaan dan teknologi: Kesan Pendidikan dan
Latihan dikalangan Belia di Malaysia. Jurnal Pendidikan
Jilid /Volume 27(35-45), ISSN 0126-6020

[7] Paizah Sahir 2018. “Penelitian Keefektifan Pembelajaran
Kontekstual Fizik di Sekolah Menengah Kebangsaan
Teknik Batu Pahat”. Universiti Teknologi Malaysia :
Projek Sarjana. Tesis.

[8] Kearsley, G. 2017. Exploration in learning and instruction:
The theory into practice database. George Washington
University. Kearsley @gwuvgwu.edu

[9] Waterman, Jr. R, Waterman, J.A.& Collard, B.A, 2011.
Toward a career-resilient workforce. Harvard Business
Review. 1-26

[10] Mannoia, V.J. 2010. What is Science 2.
University Press of America, Inc.

[11] Hofstein, A & Lunetta, V.N. 2013. The laboratory in
science education Foundation for the twenty-first
century. Wiley Periodical, Inc

[12] Kamisah Osman., Zanaton, I., Lilia H. 2017. Sikap
terhadap Sains dan Sikap Saintifik dikalangan siswa sains.
Jurnal Pendidikan 32 (2017) 39-60

[13] Chin, C. & Brown, D.E. 2016. Learning in science: a
comparison of deep and surface approaches. Journal of
research in science teaching, 37(2):109-138.

[14] Musheno, B.V. & Lawson, A.E. 2015. Effects of learning
cycle and traditional text on comprehension of science

London:

714



ATLANTIS
PRESS
[15]

[16]
[17]

(18]

[19]

[20]
[21]
[22]

[23]

[24]
[25]
[26]
[27]

[28]

[29]

[30]

[31]

[32]

Advances in Social Science, Education and Humanities Research, volume 382

concepts by students at differing reasoning levels. Journal
of research in science teaching 36(1):23-37

Hanrahan, M. 2015. Rethinking science literacy:
enhancing communication and participation in school
science through affirmation dialogue journal writing.
Journal of research in science teaching 36(6): 699-717.
Zurida Ismail, Syarifah Norhaidah Syed Idros & Mohd.
Ali Samsudin 2017. Metoda mengajar sains. Bentong:
PTS Professional

Con. K. 2014. The dangerous binter section project and
other scientific inquiries. Educational Leadership (61)
5:30-32

Noor Azmi lbrahim. 2018. Pembangunan Kurikulum
Abad Ke-21. Berita Kurikulum 9 (1): 6-7. Pusat
Perkembangan  Kurikulum, Kementerian Pendidikan

Malaysia.

Rejskind, Gillian. 2016. TAG Faculty: Only The Creative
Need Apply. Roeper-Review 22: 153-157

Cobern, W. W., & Aikenhead, G. S., 2018. Cultural
aspects of learning science. In B. J. Fraser & K. G. Tobin
(Eds.), International Handbook of Science Education (pp.
39-52): Kluwer Academic Publisher.

Aikenhead, G & Jegede, O.J., 2016. Cross-Cultural
Science Education: A Cognitive Explanation of a Cultural
Phenomenon. Journal of Research in Science Teaching.
Vol 36, pp. 269-287.

Baker, D., & Taylor, P. C.,2015. The effect of culture on
the learning of science in non-western countries: the result
of an integrated research review. International Journal of
Science Education, 17(6), 695-704.

Cobern, W. W., 2016. Worldview theory and conceptual
change in science education. Science Education, 80(5),
579-610.

Cobern, W. W., & Aikenhead, G. S., 2018. Cultural
aspects of learning science. In B. J. Fraser & K. G. Tobin
(Eds.), International Handbook of Science Education (pp.
39-52): Kluwer Academic Publisher.

Maddock, M. N., 2013. Research Into Attitudes and the
Science Curriculum in Papua New Guinea. Journal of
Science and Mathematics Education in South East Asia,
6(1), 23-35.

Shumba, O. 2015. Relationship between secondary
science faculty' orientation to traditional culture and
beliefs concerning science instructional ideology. Journal
of Research in Science Teaching, 36(3), 333-355.
Ogunniyi,M.B. etal (2015). Nature of Worldview
presupposition among science faculties in Bostwana |,
Indonesia, Japan, Nigeria and the Philipines. Journal of
Research in Science Teaching 33(8).P.817-831.

Hofstein, A. & Mamlok-Naaman, R 2017. The laboratory
in science education: the state of the art. Chemistery
Education Research and Practice, 8(2), 105-107

Tessmer, M & Harris, D. 2012. Analysing the instructional
setting. Kogan Page Limited

Mok Soon Sang 2017. Learner and Learning Environment.
Educational Psychology and Pedagogy Penerbit
Multimedia Sdn Bhd.

Kilgour, P.W.2016. Student, faculties and parent

perceptions of classroom environment in streamed and
unstreamed mathematics classroom. Thesis presented for
the degree of doctor of mathematics education of curtain
University Technology.

Noorashikin Samsudin 2012. Tinjauan tahap dan amalan
keselamatan laboratorium-laboratorium sains di sekolah
daerah bentang Padang, Perak.

[33]

[34]

[38]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]
[45]

[46]
[47]

(48]

[49]

[50]

[51]

[52]

[53]

Zol Azlan Hamidin, 2016. Strategi pengajaran, pendekatan
sains, teknologi dan masyarakat. Kuala Lumpur; Prestice
Hall, 142-200

Norita Mohamed & Zurida Hj Ismail 2017. Attitudes of
first year chemistry undergraduates towards CAl. Journal
of Science and Matemathics Education in Southeast Asia,
20(1):13-19.

Chiew, G.S. 2017. Naval technical students perceptions of
their classroom environment. REACT Issue no 1:1-5
Guolla, M. 2015 assessing the teaching quality to student
satisfaction relationship: Applied customer satisfaction
research in the classroom. Journal of Marketing Theory
and Practice, Summer: 87-97

Vygotsky, L. 1978. Mind in society: the development of
higher psychological process. Cambridge, MA: Harvard
University Press.

Schunk, D.H. 2014 The Self-efficacy perspective on
achievement behavior. Educational Psychologist. 19: 199-
218

Raymond, E. 2016. Cognitive Characteristics. Learners
with Mild Disabilities. Needham Heights,MA:Allyn
&Bacon, A Pearson Education Company

Chang, K., Sung,Y. & Chen, I. 2012 The effect of concept
mapping to enhance text comprehension and
summarization. The Journal of Experimental Education
71(1):5-23

Olson, J & Pratt, J. 2016. The Instrutional Cycle. Teaching
Children and Adolescent with Special Needs. Upper
Saddle River, NJ:Prentice-Hall, Inc

Bransford, J,. Brown, A,.& Cocking, R.2016. How People
Lear: Brain, Mind, and Experience & School. Washington,
DC: National Academy Press

Hanrahan, M. 2015. Rethinking science literacy:
enhancing communication and participation in school
science through affirmation dialogue journal writing.
Journal of research in science teaching 36(6): 699-717.
Tappan, M.B.2018. sosiocultural psychology and caring
psychology: exploring Vygotsky’s “hidden curriculum”.
Educational Psychologyst. 33:23-33

Murray, E.J. 2014. Motivation and Emotion. New Jersey:
Prentice Hall.Inc.

Feldman, T.2015. Multimedia. New York: Blueprint
Middley, C. 2013. Motivation and middle level shools.
DIm PR. Prinrich & M.L. Maeht (pnyt). Advances in
Motivation and Achievement. Vol.8:Motivation in the
adolescent years. Geenwich,CT:JAI Press
Santrock, 2011. Educatinal  Psychology.
USA:McGraw-Hill

Ames, C. 2012. Classrooms; Goals,structures, and student
motivation. Journal of educational Psichology 84: 264-
271

Maehhr, M.L & Midgley,C. 2011. Enhancing student
motivation: A schoolwide approach. Educational
Psychologist 26 (3/4):399-442

Kamisah Osman., Zanaton, I., Lilia H. 2017. Sikap
terhadap Sains dan Sikap Saintifik dikalangan siswa sains.
Jurnal Pendidikan 32 (2017) 39-60

Robiah, L Juriah, L. Khalid, A & Puteh, M 2012
Pembudayaan dan teknologi: Kesan Pendidikan dan
Latihan dikalangan Belia di Malaysia. Jurnal Pendidikan
Jilid /Volume 27(35-45), ISSN 0126-6020

Bricheno, P., Johnton, J. Sears, J 2016. Children’s
attitudes sto science: beyond the men in white coats. In
Issues in science teaching. J.sears and P.Sorensen (eds).
Routledge: London.

Dallas,

715





