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Abstract

This study explores the situation of basic level community school boy and girl students’ science and health
learning through collaborative culture. Fifth, sixth and seventh-grade students (both boys and girls) took part in
this study. As per the aim of this study, a set of questionnaire was developed and administered to the sampled
students. Two hundred and fifty-eight students were selected from the sampled school using the census sampling
technique. All the students were involved in collaborative learning activities such as building trust and open
communication, establishing group interaction, respect diversity and sharing creative ideas based on the basic
level science and health curriculum aiming at promoting inquiry learning through collaboration. A quantitative
analysis involving the use of the Chi-square test at 0.05 level of significance, Likelihood ratio and Somer’s
symmetric was conducted to see the association between the variables. The results showed that science and
health collaborative learning activities by gender were not associated significantly. There was no statistically
significant difference (0=0.05) between the variables studied. The findings showed a weak association with
gender and collaborative science and health learning activities in the classrooms.
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1. Background

For years, basic level community school students in Nepal engaged in the traditional ways of pedagogical
approaches such as dictation and lecturing in controlled classroom environment to secure high marks in the
examination. Learn and understand science and health concepts at the school science and health classes were
neglected. In Nepalese classroom, recent pedagogical and methodological approaches such as collaborative
learning, discussion, argumentation, demonstration and activity-based inquiry is not practice for a long period of
time (Acharya, 2019a; Bajracharya & Brouwer, 1997; Curseu, Chappin, & Jansen, 2018). The practices of
recitation and note keeping do not favour in group collaboration and not encourage meaningful engagement among
students (Acharya, 2016; Cimermanova, 2018). School-level pupils often encounter learning complications in
such an isolated learning environment and did not see the utility of their daily course activities (Schmidt, Kafkas,
Maier, Shumow, & Kackar-Cam, 2019). As a result, the students’ understanding of the real meaning of science and
health and its connection with the livelihood activities is in danger.

To advocate this significant problem in science and health learning and science education transformations in the
school system, the government of Nepal drafted a policy of science learning from the school garden ‘One Garden
One School’. 1t highlights the teaching and learning science and health concepts through collaboration among the
students and teachers through the meaningful engagement of students and teachers. Prioritizing the importance of
collaborative learning, literature reveal that practices of developing basic science and health concepts by involving
students in hands-on activities promote desired achievement (Acharya, 2017a, 2019b). However, only involving
students in activities may not understand science concepts (Kaya, Erduran, Aksoz, & Akgun, 2019; Koirala &
Acharya, 2005; Mahat, 2004; Ogawa, 1995). The major concern of this study is that the understanding and the
achievement of science is not good as the science teachers in the schools of Nepal believe on the banking concept
and rote memorization (Acharya, 2019c; Reis, Isotani, Rodriguez, Lyra, Jaques, & Bittencourt, 2018). To support
the importance of collaboration, the researcher argues that “collaboration is necessary to improve the skills of
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problem-solving, science process and self-confidence of primary school teacher candidates” (Alfin & Fuad, 2019,
p. 1). Taking into consideration the science teachers hold in shaping the practices of teaching and students’ learning
environment in science, the desired change in school science depends heavily upon the capability of science
teachers and students through collaboration. However, in an overview of science teachers’ beliefs in understanding
science concepts, collaboration is must among students and science teachers and it is possible by project-based
learning (Isotani et al., 2018; Tsybulsky & Muchnik-Rozanov, 2019). Thus, the anticipated change put forward by
curricula reforms, putting emphasis on scientific inquiry and engages students meaningfully in science classes
through the meaningful engagement by collaboration. Providing students with real quality learning activities in
relevant situations is must beyond the textbooks. It is vital for helping them to develop collaborative skills from a
variety of perspectives.

Furthermore, to connect students’ collaboration through inquiry, Garcia-Carmona (2019) argues:

“... experiences outside the classroom enhance learning by providing students with opportunities to practice skills
of inquiry, and problem-solving in everyday situations and also to explore the relationship between collaborative
skills linking with science learning activities for activity-based inquiry learning by gender among the students” (p.
21).

Science learning primarily based on learning experiences (Kaya, Erduran, Aksoz, & Akgun, 2019; Tofel-Grehl,
Searle, & Feldon, 2018). Comprehensive understanding of collaborative learning can be supported by the
cooperative teachers’ activities (Erdogan, 2019). Knowledge co-creation by the collaboration is an urgent need at
the basic level community schools in Nepal. School science teachers simply facilitate students to solve the
problems by solving difficult questions on the blackboard. They do not care either students understanding the real
meaning of subject matter or the basic science concept (Acharya, 2019d). Scaffolding students to understand
science concepts is beyond the knowledge of science teachers (Smit, Gijsel, Hotze, & Bakker, 2018; Van Driel,
Slot, & Bakker, 2018). Collaborative learning among the students was not practised by science teachers rather they
opt to maintain strict discipline in the silent mode of the classroom situation. Research shows that sharing ideas for
knowledge generation is almost negligible in science classrooms (Bajracharya & Brouwer, 1997).

2. Introduction

This study introduced the comparison of the effectiveness of collaborative learning among boys and girls in the
basic level community schools in Nepal. The purpose of this study was to compare the effectiveness of
collaborative learning strategy to scaffold science learning activities. To improve the quality of teaching and
learning science through collaborative learning activities, an assessment is required before launching activities in
the school. This study will ultimately help in the transformation of science learning activities from chalk and talk
method to collaborative learning in science and health subjects among the students at basic level community
schools in Nepal. On the basis of theoretical and experimental studies, collaborative learning is regarded as an
important determining factor to achieve the goal of science education. Science education ultimately helps to uplift
the scientific literacy in the nation. Researchers proposed that the effective implementation of collaborative
learning help to form a cooperative society as the students understand the real meaning of society and ultimately
human life. Although the direct correlations between collaboration and achievement as observed in empirical
survey studies, it is clear that sharing experiences is imperative, especially in the long run to transform the society
through the knowledge of science education (Evens, 2019; Mora-Ruano, Heine, & Gebhardt, 2019; Torres, 2019).

Education era was introduced in Nepal with the establishment of Durbar school in 1853 in affiliation with Calcutta
University. From that time, the learning culture was totally based on lecturing the ideas while teaching science.
Moreover, Tribhuvan Chandra College was established in 1918 in affiliation with Calcutta University for higher
education in Nepal. At that time, the enrollment of girls in the schools and the university was negligible. Parents
did not send their daughters for education. Parents assumed that females must do work at home and help for
agricultural production. In the college-level science learning, the same approach was dominant till today. Science
education in schools in Nepal is compulsory at the lower secondary and secondary level and optional at the higher
secondary level. Science for all up to secondary level is for the general education and science at the higher
secondary level is for a broad specialized education (Aikenhead, 2006). Science and technology education has
become an integral part of the school curriculum in almost all the countries of the world (Tastan, 2018; Toma &
Greca, 2018). The teaching of science in schools is of greater interest today than it was in the past especially at the
secondary level (Appleton, 2003; Hofstein & Lunetta, 1982; Lavonen & Laaksonen, 2009). Learning by
collaboration was totally isolated from the schools to the universities of Nepal. It creates the problems of
misunderstanding the basic concepts of science.

When we see the history of nature of science education in Nepal, it has a long history. Tribhuvan University was

76



ies.ccsenet.org International Education Studies Vol. 13, No. 4; 2020

established in 1959 which is the oldest university in Nepal in which the enrollment rate of females was very low. At
that time, the teaching of science was conducted at higher level. In order to give momentum to the teaching of
science for boys and girls at the school level, Science Education Development Center (SEDEC) was established
under the Science Education Development Project (SEDP) under the Ministry of Education. From the very
beginning, the quality of science education at school level is very poor (Prakash, Yadav, & Yadav, 2018;
Upadhyay, Tiwari, & Ghimire, 2018). It is because of poor teaching, lack of instructional materials and library
facilities (Acharya, 2019d; Sharma, 2014). Moreover, the lack of effective planning, management, teacher training
and examination system has added much to its poor quality. In order to improve the quality of school science
education, the government established a science education project for the first time in Nepal in 1982. The aim of
the science education project was to improve the quality of school science education through upgrading science
teaching skills and facilities through collaboration. The main components of this project were: (a) construction of
new buildings and rehabilitation of existing buildings including staff and student accommodation at selected
project instituting; (b) provision of science laboratory; (c) provision of academic consultant services in specific
fields; and (d) provision of in-country and international staff development fellowships.

To address the importance of practical activities through collaboration in the community schools in Nepal, Science
Education Development Centre was successful in building Science Education Development Unit at twenty-five
selected districts throughout Nepal. Thus established such a center was assigned the role of carrying out training to
school science teachers from adjoining districts. However, Science Education Development Centre could not carry
out into expected targets because of lack of expertise and vision in the field of science education. To uplift the
condition of collaborative learning in science education, science subject was made compulsory from grade six to
ten. In order to achieve universalization of primary education, primary level (grade 1-5) was limited to three years’
period from the previous five years. Similarly with the aims to impart basic knowledge as well as prevocational
skills and to build character the previous middle school of three years was extended to four years from grade four
to seven which was called lower secondary level in the school system in Nepal.

Acharya (2019) argued that collaborative learning is a set of teaching and learning strategies that promotes
students’ collaboration in small groups in order to optimize their learning. Science teachers in recent years are
adopting to organize different types of collaborative learning activities in their classroom for science teaching.
However, research also shows that the implementation of collaborative learning is not always adequate in daily
classroom practices. This study explores the status of collaborative learning by gender in science in the
Community Schools in Nepal.

3. Methodology
3.1 Research Design

The quantitative research design was used in this study. A quantitative study is undertaken to explore the
collaborative strategy by gender in the community school in Nepal. Quantitative data were collected from grades
five, six and seven from a community school were collected and analyzed by the use of SPSS software.

3.2 Sample of the Study

The data presented here are the primary data from one school were analyzed. A total of two hundred and
fifty-eight students from five, six and seven grades were selected for the purpose of the study. Students of each
grade were divided into groups consisting of 10-15 students depending on the nature of task in each grade. Written
consent was taken from all the students and the teachers who participated in the study. The participants were
chosen through a combination of purposeful and purposive sampling. These sampling techniques enabled me to
select students from different locality and areas. They were asked to participate in the study and a consent letter
was taken from the school headteacher and oral consent from each and every student. There was no purpose of
selecting students from the classrooms except science and health subject.

Table 1. Sample number of students

Grade  Number of students  Percentage

Five 57 22.10

Six 96 37.20
Seven 105 40.70
Total 258 100.00
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The study was conducted in a community high school in Nepal. The school is one of the good school in terms of
the result of the District Level Examination (DLE) and School Level Certificate (SLC). Two hindered and
fifty-eight students of five to seven grades, aged 11-14 years have participated in collaborative learning sessions in
the science and health subject. There were 116 (45%) were girls and 142 (55%) were boys. Participants came from
three different classes taught by two teachers of science and health subject.

4. Data Analysis and Interpretation

Inferential statistics were used to see the association between the variables in this study. Classroom interactive
sessions and discussion on collaborative science and health learning activities by gender were studied and
analyzed based on quantitative research design.

Chi-square test at 0.05 levels of significance was performed in order to understand whether there is an
association with the gender of students of grade 5th, 6th and 7th of a school with the collaborative learning
activities. Assumptions were taken before shepherding Chi-square test analysis; the expectations of the
investigation were checked. The followings were tested as (a) impartiality of interpretations; (b)
homogeneousness of variable; (¢) two variables measured at an ordinal or nominal level; (d) two variables
comprising two or more categorical, independent groups; and (e) the levels (or categories) of the variables
should be equally exclusive. In all statistical tests, o = 0.05 significance level was using SPSS programme of
data analysis.

5. Results
5.1 Implementation of the Study

Due to strict school rules, no student dropped out during the study period. For all the students in the study, there
had been no significant gender difference in any of their previous regular science classes. In condition girl and boy
students were randomly grouped to solve the problems in a collaborative learning setting in science class. It is
interesting to note that when the girl students knew that they were to be discussed with a boy student, other in the
group raised their hands and asked to be allowed to work with them. But, it was not similar in all the classes and
grades. The study was based on a quantitative analysis of the students’ learning activities through collaborative and
cooperative through meaningful discussion. All interactions and collaborations were documented from each class
by the first author of this article. These included their visual and verbal conservations.

5.2 Knowledge Elaboration

Based on students’ collaborative activities during the class observations, we found obstacles to effective
collaboration and three antecedents that might help explain the obstacles. By frequently occurring obstacles, we
mean obstacles that were mentioned by a significant number of students (30% of the participants. As the result
shown to us central to these antecedents is the strong focus of most students on the affective and psychomotor
aspects of collaborative learning and their low attention to the collaborative aspects. This imbalance in their
activities reflected in the ways students set collaborative goals neglected to instruct students in essential
collaborative skills, and assessed collaboration. As a consequence, these interrelated antecedents may negatively
affect student collaboration. Students merely aimed to achieve individual learning and neglected the importance of
meaningful interaction. When both teachers and students do not pay a lot of attention to the collaborative aspects in
gaining the concept of science, they may experience a number of obstacles to the effectiveness of collaborative
learning.

5.3 Statistical Analysis

Inferential statistics of the association between the classroom interactions for collaborative science and health
learning with the background of students is given in the below tables. Three collaborative skills, my class is
interactive, | ask questions in the class and I share my ideas with my friends were analyzed using Chi square test
at 0.05 level of significance, Likelihood ratio, Somer’s symmetric was conducted to see the association between
the variables: gender with science learning collaborative activities.
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Table 2. Our class is interactive in teaching and learning science

Value df Asymp. Sig. (2-sided)

Pearson Chi-Square 10.021* 6 124
Likelihood Ratio 11.633 6 .071
N of Valid Cases 258

a. 3 cells (25.0%) have expected count less than 5. The minimum expected count is .59.

Table 3. Ask questions with the science teachers without fear

Value df Asymp. Sig. (2-sided)

Pearson Chi-Square 3.891" 6 .691
Likelihood Ratio 3988 6 678
N of Valid Cases 258

a. 4 cells (33.3%) have expected count less than 5. The minimum expected count is .26.

Table 4. The directional measures of dependent variable

Value Asymp. Std. Error*  Approx. T*  Approx. Sig.

Symmetric .071 .044 1.589 112
Ordinal by Ordinal ~ Somers’ d Caste/Ethnicity Dependent .100 .063 1.589 112
I ask questions in the class Dependent .054 .034 1.589 112

a. Not assuming the null hypothesis.

b. Using the asymptotic standard error assuming the null hypothesis.

Table 5. Share our ideas with my friends

Value df Asymp. Sig. (2-sided)

Pearson Chi-Square 9.665* 9 378
Likelihood Ratio 9.970 9 353
N of Valid Cases 403

a. 8 cells (50.0%) have expected count less than 5. The minimum expected count is .02.

Table 6. Directional measures of dependent variable

Value Asymp. Std. Error®  Approx. T* Approx. Sig.

Symmetric .046 .045 1.010 312
Ordinal by Ordinal Somers’ d Caste/Ethnicity Dependent .056 .055 1.010 312
I share my ideas with my friends Dependent .039 .038 1.010 312

a. Not assuming the null hypothesis.

b. Using the asymptotic standard error assuming the null hypothesis.

Table 7. Symmetric measures Cramer’s value, contingency coefficient and Kendall’s effect

Value Asymp. Std. Error” Approx. T° Approx. Sig.
Phi 155 378
Nominal by Nominal Cramer’s V .089 378
Contingency Coefficient 153 378
X X Kendall’s tau-b .046 .046 1.010 312
Ordinal by Ordinal
Kendall’s tau-c .032 .032 1.010 312
N of Valid Cases 403

a. Not assuming the null hypothesis.

b. Using the asymptotic standard error assuming the null hypothesis.
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Table 8. Can freely ask questions with the teachers

Value df Asymp. Sig. (2-sided)
Pearson Chi-Square 8.339° 9 .500
Likelihood Ratio 8.789 9 A57
N of Valid Cases 258

a. 8 cells (50.0%) have expected count less than 5. The minimum expected count is .02.

Table 9. Directional measures of dependent variable

Value Asymp. Std. Error* Approx. T* Approx. Sig.

Symmetric .037 .044 833 405
Ordinal by Ordinal Somers’ d Caste/Ethnicity Dependent .043 .052 .833 405
We ask questions with our teachers Dependent ~ .032 .038 833 405

a. Not assuming the null hypothesis.

b. Using the asymptotic standard error assuming the null hypothesis.

Table 10. Cramer’s value, contingency coefficient and Kendall’s effect of valid case

Value Asymp. Std. Error” Approx. T Approx. Sig.
Phi .144 .500
Nominal by Nominal Cramer’s V .083 .500
Contingency Coefficient 142 .500
. . Kendall’s tau-b .037 .045 .833 405
Ordinal by Ordinal
Kendall’s tau-c .027 .032 .833 405
N of Valid Cases 258

a. Not assuming the null hypothesis.

b. Using the asymptotic standard error assuming the null hypothesis.

The phi coefficient or mean square contingency coefficient (¢) is a measure of association for two variables i.e.,
gender and collaborative activities. Although the Pearson correlation coefficient reduces the phi coefficient in this
case, they are not, in general the same. The Pearson correlation coefficient ranges from —1 to +1, where *1
indicates perfect agreement or disagreement, and 0 indicates no relationship. The phi coefficient has a maximum
value that is determined by the distribution of the two variables if one or both variables can take on more than two
values. The result shows that the value of phi is less than 1 indicating the weak relation between the variables.
Pearson’s chi-squared test () is a statistical test applied in this study to evaluate how likely there is the difference
between the variables. The result shows that there is a negligible relationship between gender and collaborative
learning strategies.

6. Conclusion

The results of this study show that there is no visible difference in collaborative activities between the male and
female students in science and health teaching and learning at the basic level community school in Nepal. Asking
questions with science teachers about the conceptual understanding of science concepts, sharing course contents
with peers and receiving innovative ideas among the friends and augmenting the views of students on interactive
classes were the statements used to compare the collaborative learning strategies among the boy and girl students.
Devoid of questioning schoolchildren to contemplate and response the prearranged interrogations independently
afore discoursing with group members, the fabrication of group collaboration may not work well.

Tables 2-10 show the calculated values of Pearson Chi-Square are 0.124, 0.691, 0.378, 0.500 and that of
Likelihood ratio are 0.710, 0.678, 0.353 and 0.457. Similarly, the value of Phi is 0.155. Cramer’s values are 0.089
and 0.083 in both the cases. In the same way, the calculated values of Contingency Coefficient 0.153 and 0.142.
Similarly, Kendall’s tau-b and Kendal’s tau-c values are 0.046, 0.037 and 0.320 and 0.027 respectively. All these
values clearly show that there is a weak association between gender and collaborative learning.

7. Discussion and Recommendations

This study investigated the situation and compared collaborative learning activities between conducted by boys
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and girls in science and health lessons at the basic level. A weak association was found between collaborative and
cooperative learning activities by gender among the students. The finding was similar to the prior research
showing that the lack of interpersonal and skills may not only impede group interaction but also stifle individual
and collaborative learning (Shimazoe & Aldrich, 2010; Webb, Nemer, & Zuniga, 2002). When students are
inexperienced in collaboration, they are unable to contribute fully to the assigned tasks. This may lead to low
performance in collaborative learning, which has been extensively discussed in collaborative learning literature
(e.g. Freeman & Greenacre, 2010; Popov et al., 2012). The finding by Bunderson and Reagans (2011) shows that
competence status suppresses collective learning in such a way that low-status students are inhibited in
participating actively and are often underestimated, whereas high-status peers have more chances to contribute and
tend to ignore the efforts of low-status members. Collaborative learning becomes good among friends because
friends tend to socialize more than focusing on group tasks (Janssen, Erkens, Kirschner, & Kanselaar, 2009).
Furthermore, one may forget their individual responsibility without being criticized by other group members.

The findings showed that a weak association between the gender of students with the collaborative skills to learn
science. In addition, no significant difference was found among the collaborative skills of the students.

Furthermore, gaining the information of collaborative techniques is significant for science and health
understanding for the transformation of the chalk and talk teaching approach to collaborative learning in basic
level science and health classes. The analysis provides a basis for the formulation of tentative design principles
of collaborative learning to learn science concepts in basic community school education. This study suggests that
learning science needs to open up discussions and argumentation for students.

This is a small research that may not represent the overall scenario of community schools of Nepal. It is
recommended that it would be better to implement similar research tools and techniques on science teachers,
parents and students along with the classroom observation with a qualitative research design to better understand
collaborative learning approaches. It is also recommended that such research should be applied the area sample
size and population represents all the ecological zones of Nepal.

Acknowledgements

We would like to thank the participating students and the teachers of science and health at the sampled school, who
actively participated in this study. Similarly we would like to provide sincere thanks to the senior, teachers and
professors of science, health and population education, Tribhuvan University. We would like to thank University
Grants Commission for the financial support for the publication.

Any opinions, findings, and conclusions made here are those of the authors and the participants, and do not
necessarily reflect the views of the Ministry of Education (MOE), Government of Nepal.

References

Acharya, K. P. (2016). Fostering critical thinking practices at primary science classrooms in Nepal. Research in
Pedagogy, 6(2), 1-7. https://doi.org/10.17810/2015.30

Acharya, K. P. (2017a). Exploring critical thinking for secondary level students in chemistry: From insight to
practice. Journal of Advanced College of Engineering and Management, 3, 31-39.
https://doi.org/10.3126/jacem.v3i0.18812

Acharya, K. P. (2017b). Science teachers’ information processing behaviours in Nepal: A reflective comparative
study. Research in Pedagogy, 7(1), 1-6. https://doi.org/10.17810/2015.43

Acharya, K. P. (2019a). Demystifying Science Teachers’ Epistemic Belief on Chemical Concepts: Students’
Engagement in the School Garden. Pedagogical Research, 4(4), em0044. https://doi.org/10.29333/pr/5943

Acharya, K. P. (2019b). New Perspectives on Activity-Based Chemistry Learning through Meaningful
Engagement: Mystical Improvement in Students’ Achievement. American Journal of Creative Education,
2(3), 128-137. https://doi.org/10.20448/815.23.128.137

Acharya, K. P. (2019¢). Inquiry-based science learning through school gardening activities: Wonderful
experience through participatory action research. International Journal of Elementary Education, 7(3),
40-45. https://doi.org/10.11648/j.ijjeedu.20180703.11

Acharya, K. P., Rajbhandary, R. & Acharya, M. (2019d). (Im)Possibility of Learning Science through Livelihood
Activities at Community Schools in Nepal. Asian  Social  Science, 15(6), 88-95.
https://doi.org/10.5539/ass.v15n6p88

Acharya, M. (2019). Professional development activities for activity-based learning: Case of high school health

81



ies.ccsenet.org International Education Studies Vol. 13, No. 4; 2020

and population teachers in Kathmandu, Nepal. Research in Pedagogy, 9(2), 143-150.
https://doi.org/10.17810/2015.97

Aikenhead, G. S. (20006). Science education for everyday life: Evidence-based practice. Teachers College Press.

Alfin, J., & Fuad, A. (2019). Development of Group Science Learning (GSL) Model to Improve the Skills of
Collaborative Problem Solving, Science Process, and Self-Confidence of Primary Schools Teacher
Candidates. International Journal of Instruction, 12(1), 147-164. https://doi.org/10.29333/1ji.2019.12110a

Appleton, K. (2003). How do beginning primary school teachers cope with science? Toward an understanding of
science teaching practice. Research in science education, 33(1), 1-25.
https://doi.org/10.1023/A:1023666618800

Bajracharya, H., & Brouwer, W. (1997). A narrative approach to science teaching in Nepal. International Journal
of Science Education, 19(4), 429-446. https://doi.org/10.1080/0950069970190406

Bunderson, J. S., & Reagans, R. E. (2011). Power, status, and learning in organizations. Organization Science,
22, 1182-1194. https://doi.org/10.1287/orsc.1100.0590

Cimermanova, 1. (2018). The Effect of Learning Styles on Academic Achievement in Different Forms of
Teaching. International Journal of Instruction, 11(3), 219-232. https://doi.org/10.12973/iji.2018.11316a

Curseu, P. L., Chappin, M. M., & Jansen, R. J. (2018). Gender diversity and motivation in collaborative learning
groups: the mediating role of group discussion quality. Social Psychology of Education, 21(2), 289-302.
https://doi.org/10.1007/s11218-017-9419-5

Erdogan, F. (2019). Effect of Cooperative Learning Supported by Reflective Thinking Activities on Students’
Critical Thinking Skills.  Furasian Journal of Educational Research, 19(80), 89-112.
https://doi.org/10.14689/ejer.2019.80.5

Evens, C. (2019). Professional Learning Communities Supporting Teacher Collaboration and Student
Achievement: A Program Evaluation.

Freeman, L., & Greenacre, L. (2010). An examination of socially destructive behaviors in group work. Journal of
Marketing Education, 33, 5-17. https://doi.org/10.1177/0273475310389150

Garcia-Carmona, A. (2019). Pre-Service Primary Science Teachers’ Abilities for Solving a Measurement
Problem Through Inquiry. International Journal of Science and Mathematics Education, 17(1), 1-21.
https://doi.org/10.1007/s10763-017-9858-7

Hofstein, A., & Lunetta, V. N. (1982). The role of the laboratory in science teaching: Neglected aspects of
research. Review of educational research, 52(2), 201-217. https://doi.org/10.3102/00346543052002201

Janssen, J., Erkens, G., Kirschner, P. A., & Kanselaar, G. (2009). Influence of group member familiarity on
online collaborative learning. Computers in Human Behavior, 25, 161-170.
https://doi.org/10.1016/j.chb.2008.08.010

Kaya, E., Erduran, S., Aksoz, B., & Akgun, S. (2019). Reconceptualised family resemblance approach to nature
of science in pre-service science teacher education. International Journal of Science Education, 41(1),
21-47. https://doi.org/10.1080/09500693.2018.1529447

Koirala, B. N., & Acharya, S. (2005). Girls in Science and Technology Education: A Study on Access,
Participation, and Performance of Girls in Nepal (No. 4). UNESCO, Kathmandu Office.

Lavonen, J., & Laaksonen, S. (2009). Context of teaching and learning school science in Finland: Reflections on
PISA 2006 results. Journal of Research in Science Teaching: The Olfficial Journal of the National
Association for Research in Science Teaching, 46(8), 922-944. https://doi.org/10.1002/tea.20339

Mora-Ruano, J. G., Heine, J. H.,, & Gebhardt, M. (2019). Does Teacher Collaboration Improve Student
Achievement? Analysis of the German PISA 2012 Sample. In Frontiers in Education (Vol. 4, p. 85).
Frontiers. https://doi.org/10.3389/feduc.2019.00085

Popov, V., Brinkman, D., Biemans, H. J. A., Mulder, M., Kuznetsov, A., & Noroozi, O. (2012). Multicultural
student group work in higher education. International Journal of Intercultural Relations, 36, 302-317.
https://doi.org/10.1016/j.ijintrel.2011.09.004

Prakash, S., Yadav, P., & Yadav, K. (2018). Perspectives of developing nursing education in Nepal. Nurse Care
Open Acces J, 5(4), 214-220. https://doi.org/10.15406/nc0aj.2018.05.00150

Reis, R. C. D, Isotani, S., Rodriguez, C. L., Lyra, K. T., Jaques, P. A., & Bittencourt, L. I. (2018). Affective states

82



ies.ccsenet.org International Education Studies Vol. 13, No. 4; 2020

in computer-supported collaborative learning: Studying the past to drive the future. Computers & Education,
120, 29-50. https://doi.org/10.1016/j.compedu.2018.01.015

Schmidt, J. A., Kafkas, S. S., Maier, K. S., Shumow, L., & Kackar-Cam, H. Z. (2019). Why are we learning this?
Using mixed methods to understand teachers’ relevance statements and how they shape middle school
students’ perceptions of science utility. Contemporary FEducational Psychology, 57, 9-31.
https://doi.org/10.1016/j.cedpsych.2018.08.005

Sharma, T. (2014). Education for rural transformation: The role of community learning centers in Nepal. Journal
of Education and Research, 4(2), 87-101. https://doi.org/10.3126/jer.v4i2.12391

Shimazoe, J., & Aldrich, H. (2010). Group work can be gratifying: Understanding & overcoming resistance to
cooperative learning. College Teaching, 58, 52-57. https://doi.org/10.1080/87567550903418594

Smit, J., Gijsel, M., Hotze, A., & Bakker, A. (2018). Scaffolding primary teachers in designing and enacting
language-oriented science lessons: Is handing over to independence a fata morgana? Learning, Culture and
Social Interaction, 18, 72-85. https://doi.org/10.1016/1.1¢s1.2018.03.006

Tastan, S. B., Davoudi, S. M. M., Masalimova, A. R., Bersanov, A. S., Kurbanov, R. A., Boiarchuk, A. V., &
Pavlushin, A. A. (2018). The impacts of teacher’s efficacy and motivation on student’s academic
achievement in science education among secondary and high school students. EURASIA Journal of
Mathematics Science and Technology Education, 14(6), 2353-2366. https://doi.org/10.29333/ejmste/89579

Tofel-Grehl, C., Searle, K. A., & Feldon, D. F. (2018). Professional development for secondary science teachers:
A faded scaffolding approach to preparing teachers to integrate computing. International Society of the
Learning Sciences, Inc.

Toma, R. B., & Greca, I. M. (2018). The effect of integrative STEM instruction on elementary students’ attitudes
toward science. Eurasia Journal of Mathematics, Science and Technology Education, 14(4), 1383-1395.
https://doi.org/10.29333/ejmste/83676

Torres, D. G. (2019). Distributed leadership, professional collaboration, and teachers’ job satisfaction in US
schools. Teaching and Teacher Education, 79, 111-123. https://doi.org/10.1016/j.tate.2018.12.001

Tsybulsky, D., & Muchnik-Rozanov, Y. (2019). The development of student-teachers’ professional identity while
team teaching science classes using a project-based learning approach: A multi-level analysis. Teaching and
Teacher Education, 79, 48-59. https://doi.org/10.1016/j.tate.2018.12.006

Upadhyay, J., Tiwari, S., & Ghimire, D. (2018). Disparity in Higher Education: A Case for Nepal. In Contexts for
Diversity and Gender Identities in Higher Education. International Perspectives on Equity and Inclusion
(pp. 65-79). Emerald Publishing Limited. https://doi.org/10.1108/S2055-364120180000012006

Van Driel, S., Slot, E., & Bakker, A. (2018). A primary teacher learning to use scaffolding strategies to support
pupils’ scientific language development. European Journal of STEM  Education, 3(2).
https://doi.org/10.20897/ejsteme/3115

Webb, N. M., Nemer, K. M., & Zuniga, S. (2002). Short circuits or superconductors? Effects of group
composition on high-achieving students’ science assessment performance. American Educational Research
Journal, 39, 943-989. https://doi.org/10.3102/00028312039004943

Copyrights
Copyright for this article is retained by the author(s), with first publication rights granted to the journal.

This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution
license (http://creativecommons.org/licenses/by/4.0/).

83



