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Abstract

Like cells are the building blocks of life on earth, classrooms are the fundamental units of education system. The kind of classroom learning environment shaped, significantly influences learners’ learning, both academic and personal development. More importantly, many studies have verified that teachers’ teaching practices in the classroom immensely affects students’ achievement. Although there has been drastic change in education system, the transformation of teachers’ teaching practices in the classroom is arguable. So, this research study is primarily conducted to examine current classroom teaching practices of Bhutanese primary science teachers of Pema Gatshel district.    
In this study, Convergent Parallel Mixed Methods Design was employed. A total of 36 primary science teachers who are currently teaching primary science (IV-VI) and 51 upper primary students participated in the study. The study findings revealed that primary science teachers have good understanding about science and how it works. However, they are less encouraged to embrace modern teaching strategies and approaches due to laboratory and technology facilities in the school. The mentoring system and subject related PD programs in school also accounted to driving force of their motivation level. 
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Introduction

[bookmark: _heading=h.gg7chfxvqze3]1.1 Background to the study
The rapid advancement of science and technology has called, in particular the developing countries, for timely review of the science curriculum, pedagogy, assessment, and practices to bring forth timely transformation in their science education system in order to provide quality science education for all school-aged students. 
Standard science education has become very important because of its significance in the developmental process and economy of the country as stated by Childs, et al. (2012, p.375), “science education in a developing country is pivotal in the developmental process. Bhutan, like other developing countries, places great importance in institutionalizing a relevant and challenging science curriculum for all of its school-aged children”. Globally, science education is uplifted as an ultimate means to achieve scientific literacy and build a scientifically literate community.
In the small landlocked country Bhutan as well, as stated by Tenzin & Maxwell (2008, p.2), “the science education has been accorded great importance ever since modern education was instituted in the country” science education is exceptionally given the highest priority in the developmental journey of the education system. With the start of the First Five Year Plan (IFYP), planned development activities were implemented including educational reforms in primary education. 
The Royal Government of Bhutan (RGoB) has accorded high priority to education and health services. The ‘New Approach to Primary Education (NAPE)’ was introduced in 1986 where basic science concepts and content were embedded in the primary curriculum. This major educational reform stated that “the integrating of basic science concepts in primary subjects was considered as one of the primary objectives of the primary education system” (Ministry for social services, 1990, p. 4). Although the NAPE system could not get deeply rooted into the Bhutanese education system, its success in enhancing primary science curriculum, as a basis to science education in the country is always a cherished achievement. 
The erstwhile Curriculum and Professional Support Services Division (CAPSSD) and the current Royal Education Council have undertaken successive attempts to reform science education in Bhutan. The science education reform is intended to inculcate the learners with scientific knowledge, skills, experiences, and scientific competencies to thrive in this rapidly changing, technological world. 
Despite various reforms in science curriculum, instructional practices, and assessment, the challenges (difficulties) faced by the teachers and learners are prevalent in many schools affecting students’ interest, self-efficacy, and attitude towards learning science. Effective (conducive) science learning environment has to be created in upper primary science classes to induce the sense of ‘fun’ in learning science which has the ultimate effect on children’s motivation and progression in the field of science. Science is comparatively considered a different discipline due to its nature of study. It requires an appropriate and effective learning environment to foster students’ scientific learning process of observation, communication, classification, measurement, inference, and prediction. 
In schools, particularly for primary classes, science teachers’ professional teaching practices play an instrumental role in setting an effective science classroom learning environment for young inquisitive learners. Primary science teachers’ progressive knowledge, skills, attitude, and experiences greatly influence the science learning enthusiasm of the children and will form the basis for developmental learning opportunities that instills a strong foundational science education in our country as accorded in the present science curriculum ‘New Normal Curriculum (NNC)’, “at the core, the reformed K-12 science curriculum aspires to augment the spirit of STEM education in Bhutan” (Royal Education Council, 2021, p.2). As the NNC aims to change the dynamics of science education from a traditional silo-based approach to integrative Science Technology Engineering and Mathematics (STEM) education, the science teachers’ professional knowledge and competencies in teaching science effectively in the classroom will indubitably cause the accomplishment of aims and objectives of NNC.  
[bookmark: _heading=h.oftp7nuishsg]1.2 Statement of the research problem
During the 113th national day celebration dated 17th December 2020, at the historic Punakha Dzong, in his address to the nation, His Majesty the King emphasized the importance of developing high-quality schools for the fast-track progression of the educational system and development of the nation, as stated Bhutanese do not have to look further than our youth today to foresee the future that lies ahead. The basic task of preparing for the future begins in the classrooms and schools (Kuensel, 2020).
Furthermore, proclaimed in Royal kasho (Royal edict) on education reform, “in preparing our youth for the future, we must take advantage of available technologies, adopt global best practices, and engineer a teaching-learning environment suited to our needs” His Majesty stressed on the essentiality of providing standard science education and further strengthening of STEM subjects as timely preparation to cater to the needs of our digital native learners in this technologically driven world. 
The standard and quality of science education are determined by the effectiveness of the learning environment in schools that are built on foundational and functional science classrooms. And for this, teacher’s effective teaching practices play a greater role. Teachers are the key players in designing and creating standard classroom in providing a real science learning experiences to the learners.
In Bhutan, science education is formally introduced in class four forming the base for science education. Therefore, it is fundamental for primary science teachers to be professionally competent to cater to the needs of twenty-first century learners and meet the demands of global science education standards. Nevertheless, it is inevitable for teachers to inculcate a positive attitude towards progression in science teaching and learning practices which will eventually culminate into a contribution to STEM education.           
Science learning theories and research support the classroom learning environment as one of the contributing factors to learner outcomes and achievement. According to Fraser (2007, 2012 as cited in Fraser, 2014), research with many tens of thousands of students around the world provides consistent and convincing evidence that the classroom environment influences students’ outcomes, including achievement. So, teacher’s teaching practices in the classroom is one of the driving forces for students’ learning in the classroom as supported by Skamp (1998), “the teacher has an important role to play in structuring classroom situations and experiences to offer opportunities for discovery as one of only a number of ways to gain access to science” (p.36).
In an effort to upscale and provide a holistic science education at par with international standards, consistent curriculum reforms are brought and implemented in the country. According to Childs et al. (2012), science education in Bhutan started with the Indian science curriculum. However, in the year 1986 with the inception of the NAPE system, Bhutanese students (classes 4-6) got to learn their own contextualized science curriculum which did not last long in the education system. 
Further, in 1999 and 2000, the science of classes 7 and 8, which was taught in three distinctive science disciplines (Physic, Chemistry, Biology), was replaced by a single integrated science in order to bring the curriculum more in line with the class 4–6 curriculum. Thus, the curriculum from classes 4 to 8 gradually became an integrated science curriculum, drawing on local examples. Still Further, the localized primary science curriculum was revised in 2001 mainly to add appropriate content to enhance quality learning (REC, 2012 as cited in REC, 202).
More Significantly, upon the recommendation from the Ministry of education (MoE) to conduct a needs assessment of the science curriculum in 2007, REC carried out major, full stretched (Classes PP-XII) curriculum revision as stated, “as a follow-up to the findings from the needs assessment, the K-12 science curriculum was reformed and implemented in phase-wise. The reformed K-12 science curriculum from fourth to sixth-grade was implemented in 2013, while the reformed science curriculum for 10th and 12th grade was implemented in 2017” (REC, 2021, p.1).   
The primary science teachers from across the country are key stakeholders in reforming the science curriculum and guide through effective teaching practices in the classroom.  However, even with the consistent reform process and implementation in the schools, the success of curriculum reform and student achievement is far from achieved. The nationwide study conducted by Ministry of education (2014) found out that students enjoy learning science but find it challenging.  Whereby, students’ interest and attitudes in learning science continue to be ambiguous in the minds of the Bhutanese science learning community which is evident from the student’s learning progress and achievement. 
Further, Tenzin & Maxwell (2008) asserts, whether the Bhutanese science teachers have the capacity to use the basic science equipment effectively remains a concern due to the fact that providing the right subject to the right subject teacher is still a challenge in many schools. Furthermore, the challenges teachers face is in teaching grade IV to VI mainly because they are general teachers some of whom have science background while some are not (Ministry of education, 2014).
Professional primary teachers specialized in teaching primary science are instrumental in imparting scientific knowledge and skills to incite knowledge construction, creativity, and innovation. But debatably, either general or unspecialized teachers are assigned to teach science in many of the primary schools and the situation is further affected while contract teachers without science backgrounds are obliged to teach science in schools. On the other side, the trained specialized science teachers are compelled to teach other subjects. With the mismatch of the curriculum, curriculum implementers, especially teachers are unable to teach effectively in the classroom and as a result, affecting students’ achievement and enthusiasm in learning science. 
Research studies have been carried out in other countries about the science teachers, teaching practices in the classroom, and their influence on students’ learning outcomes and achievement. Research, carried out with Bhutanese teachers and students, found a positive impact of effective classroom teaching practices on students’ learning which reported, “data contends that children’s engagement in learning is influenced directly by teachers’ behaviors” (Dema, 2013, p.47). The study further affirms the prerequisite and purpose of the researcher’s study which is aimed at upper primary science teachers’ teaching practices. 
Moreover, in Bhutan, there are research studies done on the topic in secondary classes but not in primary classes. Therefore, the researcher intends to explore the upper primary science teachers’ classroom management and teaching practices.
[bookmark: _heading=h.nz3b9qbpsjog][bookmark: _x4jo1jet58t5][bookmark: _Toc59365210][bookmark: _Toc60760856]Research Methodology
[bookmark: _Toc59365211][bookmark: _Toc60760857]This article envelopes two essential components of study; research methodology and approaches. It will explain the research paradigm, methodology and approaches. It will also discuss the three different methods (survey, observation and questionnaire) which will be used to collect data for the study. The techniques of testing validity and reliability of the study will also be underlined. The explanation will conclude with data collection tools, analysis approach, participant details, sampling, and ethical considerations which are very important aspects to be considered in research study. 

 3.1 Research paradigm 

According to Weaver (2018), paradigm is a theoretical framework that involves the set of basic beliefs that guide the research or study and has influences over the way knowledge is studied and interpreted within a discipline. More importantly, the philosophical ideas (paradigms) in the research are kept secret because they are ways of looking at the world with different assumptions, which still influence the whole process of the research (Cohen et al., 2018).
Thus, in research as stated by Weaver (2018), the choice of paradigm is mainly determined by the four philosophical assumptions of ontology (nature of reality), epistemology (nature of knowledge), axiology (nature of value and influences on what is to be studied), and methodology (techniques for inquiry and examining practice). In same vein, Creswell (2018) points out that pragmatism as a worldview arises out of actions, situations, and the consequences of those actions.
[bookmark: _Toc59365212][bookmark: _Toc60760858]Therefore, this research study will be based on pragmatism as it intends to explore primary science teachers’ teaching practices in the classroom. The researcher decides upon this philosophical assumption to meet the very purpose of research as it provides a good choice of methods, procedures and techniques. Furthermore, Creswell (2018) asserts that researcher can employ all available methodologies to acquire authentic understanding of the problem.   

3.2 Research Approach 
[bookmark: _Toc59365213][bookmark: _Toc60760859]In this study, the researcher will adopt convergent parallel mixed method approach. In accordance to Creswell & Creswell (2018), this adopted approach will apply the collection of both quantitative and qualitative data, integrating the two forms of data, in order to comprehend complete understanding of a research problem. Hesse-Biber (2010) also persuades that it is a research design that uses both quantitative and qualitative data to answer a particular question or set of questions. This is because the isolated use of either the qualitative or quantitative approach fails to adequately address complex research problems (Creswell, 2015). Mixed method approach enables a comprehensive and complete understanding of phenomena to be obtained than single method approach and answers complex research questions more meaningfully (Cohen et al., 2018). 

3.3 Research Design  
Creswell (2018) defines research design as an approach to an inquiry involving both quantitative and qualitative data, integrating the two forms of data, and using distinct designs. According to Kothari (2004), the research design is advanced planning of the methods to be adopted for collecting the appropriate data and the techniques to be used in their analysis. So, research design is the conceptual blueprint within which the study is conducted.
As already mentioned in research approach, as shown in Figure 1, a Convergent Parallel Mixed Methods Design will be employed in this research. Through this design framework, qualitative and quantitative data will be gathered in parallel. But the two types of collected data will be analyzed separately, and then combined to answer all the research central question and sub-questions. 
The quantitative data and their analysis will help to provide insights into the qualitative data analysis. Cohen, et al., (2007) asserts that, this form of inquiry is the integration of qualitative and quantitative data which yields additional insight beyond the information provided by either the quantitative or qualitative data alone and make the study more reliable. 
[bookmark: _Toc60408579][bookmark: _Toc88767324]Hence, the Mixed Method Design is an effective data collecting approach as it creates appropriate platform to generate deeper understanding of participants’ perceptions and opinions and eventually provides the greater understanding of the research problem. 

Figure 1. Convergent Parallel Mixed Methods Design
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[bookmark: _Toc59365214][bookmark: _Toc60760860]






3.4 Location of study 
The study will be conducted in schools of Nganglam Dungkhag which falls under Pema Gatshel District (Dzongkhag), one of the eastern districts of Bhutan. The focused schools are Nganglam MSS, Decheling LSS, Norbugang PS and Gashari PS. 
[bookmark: _Toc59365215][bookmark: _Toc60760861]Nganglam is a semi-urban dungkhag located at southern foothill. It is a commercial hub for the community and nearby districts viz Mongar, Trashigang, Trashiyangtse and Zhemgang. The selection of school for the study is done based on the convenience of the researcher and timely completion of the study. 

3.5 Sampling technique and sample size (Procedure and techniques)

Sampling is a method of defining the population on which the research will focus on. It is very important for the researchers to take sampling decisions early in the overall planning of a piece of research (Cohen et al., 2007). In other word, sampling is technique of choosing a smaller and manageable number of people to take part in the research and sample size as the number of items to be selected from the universe to constitute a sample. And the size of sample should neither be excessively large nor too small. 
[bookmark: _Toc88767298]For this study, two types of non-probability sampling technique will be used (purposive and random sampling technique). A purposive sampling technique will be applied for the survey questionnaire to select the teacher participants and random sampling technique for the selection student participants. Similarly, purposive sampling will also be employed for lesson observation of the three primary science teachers teaching primary classes. The researcher will adopt these sampling techniques in order to achieve the aim of the research.
[bookmark: _Toc107341997]Table 1 Sample Size
	Sl/No
	Item
	Size
	Remarks

	1
	School
	4
	Nganglam MSS, Decheling LSS, Norbugang LSS, Gashari LSS

	2
	Teacher
	30
	Survey questionnaire

	3
	Student
	30
	Survey questionnaire

	5
	Teacher
	4
	Teaching observation


[bookmark: _Toc59365216][bookmark: _Toc60760862]
[bookmark: _Toc59365217][bookmark: _Toc60760863]3.6 Data collection Tools (Instruments)
[bookmark: _Toc60760865]As the study is designed with convergent parallel mixed methods approach, the research’s quantitative data will be collected from teachers and students using Likert scale survey questionnaires. Whereas, the qualitative data will be gathered by observing the classroom teaching of selected teachers.
Data analysis, Interpretation and Discussion

4.1 Overview

The data analysis, interpretation and discussion of the study “Exploring primary science teachers’ teaching practices: A case of Pema Gatshel district” is explained in this article. The findings are drawn from both the quantitative and qualitative data collected for the duration of two weeks. The quantitative data collected from teacher and student’s survey questionnaires are analyzed using descriptive statistics based on mean (M) and standard deviations (SD). The qualitative data gathered through lesson observations are explained through thematic contents analysis. The thematic contents analysis is done based on five major themes of the study.
The interpretation of respondents’ level agreement: Very poor (1.00-1.80); Poor (1.81-2.60); Average (2.61-3.40); Good (3.41-4.20); Very good (4.21-5.00) adapted from Ventayan and Ventayan (2017) is shown in Table 2
Table 2 Interpretation of respondents’ level of agreement
	S.N
	Level of perception
	Range

	1
	Very poor
	1.00-1.80

	2
	Poor
	1.81-2.60

	3
	Average
	2.61-3.40

	4
	Very good
	4.21-5.00


  
4.2 Demographic data of respondents

The demographic information of the participants is presented separately for quantitative and qualitative data.

4.2.1 Demographic information of participants for quantitative approach

A total of 51 upper primary (classes IV-VI) students from two primary schools and one middle secondary school of Nganglam dungkhag under Pema Gatshel dzongkhag participated in quantitative (survey questionnaire) data collection. Likewise, 36 primary science teachers serving in different schools of Pema Gatshel dzongkhag took part in data collection. The summary of the number of respondents based on gender is reflected in Table 2. Out of 51 students, 60.8% (n=31) were male and 39.2% (n=20) were female. And regarding teachers, out of 36 teacher participants, 23 (63.9%) were male and 13 (36.1%) were female. 
Table 3 represents the professional qualification of teacher participants. According to the information, 2.8% (n=1) of the respondents hold Primary Teacher Certificate (PTC), 19.4% (n=7) B. Ed Secondary (Science), 58.3% (n=21) B.Ed General (Primary curriculum) and 19.4% (7) of the respondents possess other professional qualification. Likewise, Table 4.presents the teaching experiences of teacher respondents. As shown in the table, 66.7% (n=24) of the respondents claim to have 0-5 years teaching experience, 5.6% (n=2) of the participants 6-10 years of teaching experience, n=1 (2.8%) participant has 11-15 years of teaching experience, 4 (11.1%) teacher participants have 16-20 years of teaching experience and 13.9% (n=5) of the teacher participants have twenty and more years of teaching experience in the school.    
[bookmark: _Toc107340888][bookmark: _Toc107342559]Table 3 Number of respondents for quantitative phase  
	Students 
	Teachers 

	Gender
	N 
	Percent 
	N
	Percent 

	Male
	31
	60.8
	23
	63.9

	Female
	20
	39.2
	13
	36.1

	Total
	51
	100
	36
	100



[bookmark: _Toc107340889][bookmark: _Toc107342560]Table 4 Professional qualification of teacher respondents

	Qualification
	Frequency
	Percent

	Primary Teacher Certificate
	1
	2.8

	[bookmark: RANGE!A3]B.Ed Secondary (Science)
	7
	19.4

	B.Ed General (Primary curriculum)
	21
	58.3

	Any other
	7
	19.4

	Total
	36
	100









[bookmark: _Toc107342561]Table 5 Teaching experience of teacher respondents
	Teaching experience
	Frequency
	Percent

	 0-5 years
	24
	66.7

	6-10 years
	2
	5.6

	11-15 years
	1
	2.8

	16-20 years
	4
	11.1

	21+ years
	5
	13.9

	Total
	36
	100



4.2.2 Demographic information of teacher participants for qualitative approach
A total of three teachers, one male and two females from three different schools under Nganglam dungkhag participated in qualitative data collection through science lesson observation. The different schools were denoted with codes such as School 1, School 2, and School 3. Likewise, the codes for teachers viz. T1, T2, and T3…. were used to signify teacher participants. Table 5 represents the qualitative demographic information of teacher participants.
[bookmark: _Toc107342728]Table 6 Number of teacher participants for qualitative phase
	School
	Teachers

	
	Male
	Female
	Total

	School 1 (T 1)
	1
	0
	1

	School 2 (T 2)
	0
	1
	1

	School 3 (T 3)
	0
	1
	1

	Total
	1
	2
	3




 4.3 Thematic data of respondents

The thematic information of respondents is presented separately for quantitative and qualitative data. The quantitative information of student participants gathered through survey questionnaire is grouped into three broad themes. Likewise, the quantitative data of teacher participants is classified into five major themes. And the qualitative information of teacher participants collected through lesson observation is grouped into three key themes.
[bookmark: _Hlk106963381]4.3.1 Thematic information of student respondents for quantitative approach
 Theme I: Science classroom environment
As shown in Table 7, a descriptive analysis was computed to examine students’ perceptions about their science classroom learning environment. The overall mean value 4.13 (SD=0.65) corresponding to “Good” showed the overall learners’ perception about their science classroom environment. However, the perception on “My science teacher in the class encourages me to do my best” showed the highest level of agreement that is “Very good” with mean value 4.39 (SD=0.53), indicating students are highly motivated to learn science in the classroom. Even though, the students expressed mediocre level of agreement that is “Good” on rest of the statements, the statement “My science classes are full of engagements” comparatively showed lowest mean value 3.92 (SD=0.82) signifying satisfactory engagements in science classes.
[bookmark: _Toc107343559]Table 7 Students’ perception on science classroom environment
	Item
	 N
	Mean
	Std. Deviation
	Level of interpretation

	[bookmark: _Hlk107045995]1. My science teacher in the class encourages me to do my best.
	51
	  4.39
	0.53
	
Very good

	2. I feel respected in science class because the teacher and friends pay attention to me.
	51
	  4.08
	0.66
	
Good

	3. My science classes are full of engagements
	51
	  3.92
	0.82
	
Good

	4. My science teacher wants me to engage in thinking and be creative.
	51
	  4.16
	0.61
	
Good

	6.My science teacher tells me to enjoy learning new things.
	51
	  4.12
	0.65
	
Good

	Overall Mean
	51
	 4.13
	      0.65
	



Note: See Table 2 for level of interpretation 

 


This article presents the findings, recommendations and conclusions of the study. The findings of the study are organized into four themes that are derived from four research questions. The relevant recommendations in relation to findings are addressed to relevant stakeholders. The conclusion part constitutes summarized information about intention, methodology and outcome of the study.  

Theme II: Teaching-learning strategies and approaches

Table 4.6 explains students’ perception on science teaching-learning strategies. The overall M=3.97 (SD=0.81) showed good perception about science teaching-learning strategies. The item 1 (M=4.31, SD=0.62) “when I am confused, my science teacher knows how to help me understand” emerged to be the statement with highest level acceptance indicating teacher uses various means to make students understand the concept. Similarly, students accepted item 4 (M=4.26, SD=0.72) as “very good” level of agreement which indicates teacher provide precise instructions while carrying out the experiment. Whereas, item 4 asserts average level of agreement (M=3.24, SD=1.18) signifying students love to learn science through storytelling, quiz, skit, singing etc., but teacher makes minimal use of those strategies. And item 5 (M=4.14, SD=0.66) denotes “good” level of acceptance which indicates teacher often do experiment for the students rather than guiding students to learn by doing.
[bookmark: _Toc107343560]Table 8 Students’ perception on teaching-learning strategies
	Item
	   N
	   Mean
	   Std. Deviation
	Level of interpretation

	[bookmark: _Hlk107055825]1.When I am confused, my science teacher knows how to help me understand.
	51
	4.31
	0.62
	
Very good 

	2.My science teacher takes time to summarize the lesson each day.
	51
	3.94
	0.86
	
Good

	3. I like science class because I learn through storytelling, quiz, skit, singing, etc.
	51
	3.24
	1.18
	
Average

	4. Science teacher provides clear instructions to do experiment.
	51
	4.26
	0.72
	
Very Good

	5.My science teacher demonstrates investigations in front of class and ask students listen and observe.
	51
	4.14
	0.66
	
Good

	Overall Mean
	51
	      3.97
	           0.81
	



Note: See Table 4.1 for level of interpretation
Theme III: Teaching-Learning Materials
Descriptive analysis was done to find out students’ observation about teaching-learning materials used by their science teacher while teaching in the classroom. Table 4.7 provides the statistics about students’ perception on teaching-learning materials. The item 4 “My science teacher uses chalk/marker pen and chalkboard/whiteboard most of the time while teaching in the classroom” with statistics figure M=4.26, SD=0.66 and “Very good” as level of acceptance by the students indicate teacher uses traditional methods and approaches in teaching science. Contradictorily, the item 2 (M=3.04, SD=1.17) with diverse level of agreement indicates that teacher either make minimal uses of technologies in the classroom or discourages students to use technology in the classroom. 
[bookmark: _Toc107343561]Table 9 Students’ perception on teaching-learning materials
	Item
	N
	Mean
	Std. Deviation
	Level of interpretation

	1.I do not get bored in the science class because teacher gives us interesting activities.
	51
	4.16
	0.83
	
Good

	2.I get motivated to learn science in the classroom using computers and mobile phones.
	51
	3.04
	1.17
	
Average

	3.Doing experiments in group help me to understand science ideas better.
	51
	4.08
	0.82
	
Good

	4.My science teacher uses chalk/marker pen and chalkboard/whiteboard most of the time while teaching in the classroom.
	51
	4.28
	0.66
	
Very good

	Overall Mean
	51
	        3.89
	         0.87

	



Note: See Table 4.1 for level of interpretation


[bookmark: _Toc107947160]4.3.2 Thematic information of teacher respondents for quantitative approach
[bookmark: _Toc107947161]Theme I: Understanding Nature of Science (UNOS)
	As statistically described in Table 4.8, the overall mean value 3.87 (SD=0.84) asserts the primary science teachers’ (n=36) general perception on understanding nature of science. The level of agreement provided in item 1 (M=4.47, SD=0.7), item 2 (M=3.25, SD=1.05), item 3 (M=2.39, SD=1.2) and item 7 (M=4.7, SD=0.48) indicates that respondents have “Good” level of understanding about the nature of science. Whereas, the level of acceptance shown in item 4 (M=3.92, SD=0.97), item 5 (M=4.56, Sd=0.5) indicates that the respondents have poor (naive) conception about the nature of science. The item 5 labelled “very good” indicates respondents hold the misconception that experiments are primary route to acquisition of scientific knowledge.        
[bookmark: _Toc107343770][bookmark: _Toc107343914][bookmark: _Toc107344451][bookmark: _Toc107344574][bookmark: _Toc107344692][bookmark: _Toc107393225][bookmark: _Hlk107079274]Table 10 Teacher respondents’ perception on UNOS
	Item
	N
	Mean
	Std. Deviation
	Level of interpretation

	1. Science is about understanding the world around us whereas technology is about using this knowledge to solve problems.
	36
	4.47
	0.7
	Very good

	2. Science and scientific methods can answer all the questions.
	36
	3.25
	1.05
	Average

	3. Scientists do not use creativity and imagination in developing scientific knowledge.
	36
	2.39
	1.2
	Poor

	4. Scientific models are copy of reality
	36
	3.92
	0.97
	Good

	5. Experiments are principal route to scientific knowledge.
	36
	4.56
	0.5
	Very good

	6. The scientific method is a fixed step-by-step process.
	36
	3.81
	0.95
	Good

	7. Science is fun
	36
	4.67
	0.48
	Very good

	Overall Mean
	36
	3.87
	0.84
	 



Note: See Table 4.1 for level of interpretation





[bookmark: _Toc107947162]Theme II: Science Classroom Environment (SCE)
The statistics overview shown in Table 4.9 describes the teacher respondents’ awareness about science classroom environment. As illustrated in the table, the respondents extend same level of agreement “Very good” due to statistics value 4.21-5.00. The same level of agreement indicates that respondents have high level of knowledge about science classroom learning environment. But the level of agreement “Very good” indicate differently for the item number 2. The effectiveness of science classroom is not primarily affected by the number of charts, models, lab materials, technology etc., it could depend on how the teacher uses those facilities.      
[bookmark: _Toc107343915][bookmark: _Toc107344452][bookmark: _Toc107344575][bookmark: _Toc107344693][bookmark: _Toc107393226]Table 11 Teacher participants’ perception on science classroom environment
	Item
	N
	Mean
	Std. Deviation
	Level of interpretation

	1. In real science classroom, learners are actively involved in construction of knowledge.
	36
	4.42
	0.55
	Very good

	2. The effective science classroom has to be full of charts, models, lab apparatus, technology etc.
	36
	4.36
	0.72
	Very good

	3. Cooperative or collaborative sitting arrangement is effective structural design of science classroom.
	36
	4.47
	0.51
	Very good

	4. In real science classroom, teacher teach science through demonstration and experiment.
	36
	4.61
	0.49
	Very good

	5. In science classroom, teacher act as a guide by side.
	36
	4.31
	0.79
	Very good

	6. An ideal science classroom is equipped with health and safety protocols.
	36
	4.47
	0.70
	Very good

	Overall Mean
	36
	4.44
	0.63
	 



Note: See Table 4.1 for level of interpretation

Theme III: Teaching Learning Strategy (TLS)
[bookmark: _Toc107344453][bookmark: _Toc107344576][bookmark: _Toc107344694][bookmark: _Toc107393227]The Table 5.0 presents the information teacher respondents’ information about teaching learning strategies. The overall mean value 3.92 (SD=0.86) shown in the table is an indication that application of teaching-learning strategy in the classroom is at good level. The level of agreement expressed in item 1 (M=4.39, SD=0.64), item 5 (M=4.44, SD=0.69), item 6 (M=4.08, SD=0.91) and item 7 (M=4.03, SD=0.70) supports that teaching-learning methods applied by the respondents in the classroom are good enough to suffice the demands of curriculum but not the needs of learners. Moreover, the descriptive values of item 2 (M=3.08, SD=1.27), item 3 (M=3.36, SD=1.02) and item 4 (M=4.06, SD=0.75) signifies that respondent fairly execute scientific teaching methods in science classes. The level of agreement “Average” interpreted in item 3 (M=3.36, SD=1.02) denotes respondents’ diverse acceptance.    
Table 12 Teacher respondents’ perception on teaching learning strategies
	Item
	N
	Mean
	Std. Deviation
	Level of interpretation

	1. I enhance learners’ science process skills through inquiry-based learning activities.
	36
	4.39
	0.64
	Very good

	2. According to my teaching experience, role play, simulation and storytelling are ineffective and inappropriate teaching strategies to teach science in primary classes.
	36
	3.08
	1.27
	Average

	3. I provide direct instruction to explain science concepts.
	36
	3.36
	1.02
	Average

	4. I demonstrate an experiment and have students watch.
	36
	4.06
	0.75
	Good

	5. I discuss students’ prior knowledge or experience related to the science topic or concept.
	36
	4.44
	0.69
	Very good

	6. I facilitate students to develop a conceptual model based on data or observations.
	36
	4.08
	0.91
	Good

	7. I incite students to respectfully critique each other’s reasoning.
	36
	4.03
	0.70
	Good

	Overall Mean
	36
	3.92
	0.86
	 



[bookmark: _Toc107947164]Theme IV: Teaching Learning Materials (TLM)
The teacher respondents’ perceptions and practices on teaching-learning materials are illustrated in Table 5.1 and Table 5.2. According to data of item 1, 11.1% of the respondents strongly disagreed (n=4, M=2.72, SD=1.19) and 15% of the respondents disagreed with the statement indicating that they believe in and use conventional TLM while teaching science in the classroom. On the other hand, 13.9% of respondents and 1.1% of the respondents (n=4, M=2.94, SD=1.31) having agreed and strongly agree with the statement indicates that they believe in and use traditional TLM in science classes.
Similarly, the data of item 2 (n=36, M=2.94, SD=1.31) denotes 16.7% (n=6) and 25% (n=9) of the respondents having strongly disagreed and disagreed with the statement indicates that the respondents do not completely rely on science textbook delivered by Ministry of education (MoE) while teaching science. While, 13.9% (n=5) and 11.1% (n=4) of the respondents agreed and strongly agreed respectively with the statement indicating they fully depend on science textbook while teaching science in the classroom. 
Even though, the item 5 (n=36, M=4.06, SD=0.83) induced positive response from the respondents, item 6 (n=36, M=2.83, SD=1.11) 11.1% (n=4) and 33.3% (n=12) of the respondents showed “Strongly disagree” and “Disagree” level of agreement on the statement signifying they discourages (prohibits) students from using technologies even for educational purposes. But 33.3% (n=12) and 2.8% (n=1) of the respondents agree and strongly agree with the statement indicating they allow (encourage) students to use the mentioned technologies for educational purposes. The information of item 9 “My school has a well-equipped science laboratory “statistically interpreted respondents’ agreement as “Average” (n=36, M=2.73, SD=1.03). 11.1% (n=4) of respondents strongly disagrees, and 36.1% (13) of the respondents disagrees with the statement indicating school does not have well-equipped science lab. Whereas, 30.6% (n=11) of the respondents agrees to have well=equipped science laboratory in their school.                 
[bookmark: _Toc107344577][bookmark: _Toc107344695][bookmark: _Toc107393228]Table 13 Teacher respondents’ frequency and percent level of agreement on TLM
	Rating Scale
	Item 1 
	Item 2 
	Item 6
	Item 9

	
	Freq
	Percent
	Freq
	Percent
	Freq
	Percent
	Freq
	Percent

	Strongly Disagree
	4
	11.1
	6
	16.7
	4
	11.1
	4
	11.1

	Disagree
	15
	41.7
	9
	25.0
	12
	33.3
	13
	36.1

	Neutral
	8
	22.2
	6
	16.7
	7
	19.4
	8
	22.2

	Agree
	5
	13.9
	11
	30.6
	12
	33.3
	11
	30.6

	Strongly Agree
	4
	11.1
	4
	11.1
	1
	2.8
	0
	0.0

	Total
	36
	100.0
	36
	100.0
	36
	100.0
	36
	100.0



[bookmark: _Toc107344696][bookmark: _Toc107393229]
Table14 Teacher respondents’ perception on teaching learning materials
	Item
	N
	Mean
	Std. Deviation
	Level of interpretation

	1. It is my belief that in primary science classes, chalk and chalkboard are the effective materials that aid in teaching science.
	36
	2.72
	1.19
	Average

	2. Science textbook provided by MoE is only the reliable guidebook that I refer to teach science to my students.
	36
	2.94
	1.31
	Average

	3. I improvise and innovate TLM using local materials and use it in the classroom.
	36
	4.14
	0.80
	Good

	4. I am confident and competent in handling laboratory materials.
	36
	3.83
	0.94
	Good

	5. I agree with the statement “ICTs leverage science learning”
	36
	4.06
	0.83
	Good

	[bookmark: _Hlk107143809]6. In my class, students use technology like mobile phones and calculators for educational purposes.
	36
	2.83
	1.11
	Average

	7. My science classroom is equipped with computers.
	36
	1.75
	0.81
	Very poor

	8. My school has 24/7 internet connectivity.
	36
	3.00
	1.33
	Average

	9. My school has a well-equipped science laboratory.
	36
	2.72
	1.03
	Average

	Overall Mean
	36
	3.11
	1.04
	 



Note: See Table 4.1 for level of interpretation

[bookmark: _Toc107947165]Theme V: Professional Development (PD)
The teacher respondents’ perceptions on professional development in school is summarized in the Table 5.3. The overall mean (n=36, M=3.93, SD=0.89) indicates respondents have good professional development. As expressed in item 1 (M=3.81, SD=0.95) almost all the respondents are professionally competent in teaching primary science. Item 3 “The school has effective mentoring system that gives good coaching to teachers” with statistics values M=3.53, SD=1 comprises respondents’ different level of agreement.
 According to descriptive frequency, 2.8% (n=1) of the respondents have expressed “Strongly Disagree” and 13.9% (n=5) of the respondents “Disagree” indicating school does not effective mentoring system. While, 25% (n=9) of the respondents remained neutral in their agreement to the statement indicating the respondents are either new to the school or not fully aware of mentoring system of the school. The level of interpretation “Very good” indicated in item 6 (M=4.36, SD=0.87) signifying respondents taking support from science curriculum framework for their professional practices in the classroom.   
[bookmark: _Toc107393230]Table 15Teacher respondents’ perception on professional development
	Item
	N
	Mean
	Std. Deviation
	Level of interpretation

	1. I feel, I am professionally competent to teach science and make students learn science with fun.
	36
	3.81
	0.95
	Good

	2. I receive good professional support and guidance from my school administration and colleagues.
	36
	3.94
	0.83
	Good

	3. The school has effective mentoring system that gives good coaching to teachers.
	36
	3.53
	1.00
	Good

	4. The school conducts professional development (PD) programme to enhance teachers’ pedagogical content knowledge (PCK).
	36
	4.03
	0.84
	Good

	5. I feel that my teaching practices in the classroom is contributing to STEM education.
	36
	3.92
	0.87
	Good

	6. For my effective planning and teaching of science, I take guidance from “Science Curriculum Framework”
	36
	4.36
	0.87
	Very good

	Overall Mean
	36
	3.93
	0.89
	 



Note: See Table 4.1 for level of interpretation

[bookmark: _Toc107947166]4.3.3 Thematic information of teacher participants for qualitative approach
Theme I: Lesson design and implementation

The Table 5.4 illustrates the lesson design and implementation of Teacher 1 (T1), Teacher 2 (T2) and Teacher 3 (T3). As indicated by the table, in general the lesson design and implementation of the participants correspond to average level of agreement. The item 1 (M=2) “The instructional strategies and activities respected students’ prior knowledge and the preconceptions inherent therein” fairly occurs in the classroom indicating the teacher participants fairly consider students’ prior knowledge in building the lesson. 
For example, T1 introduced the lesson,
The teacher writes the topic on the chalkboard “Chapter: Nutrition and body system. Topic 11.1: Food for health”.  Who told you to open the textbook? Okay chapter number 11, nutrition and human system. So..we..like..there are three different types of human system. We are not going to learn. We will learn when we reach in class 9, 10, 11 and 12. So, at our level we will learn about nutrition and human system. So, nutrition means what type food we eat and what does our body do with it.
	T2 introduction to the lesson,
	What did you understand by the term “organic” and “inorganic” farming?
 	Okay...uuh...can one you share your uuh…opinion?
	T3 introduction to the lesson,
	Okay before we start our todays’ topic. Before we start todays’ topic, I would like to
 	ask few questions to you in order to recall what we have learnt in our previous class
 	okay. Okay, any volunteer to tell me what we have learnt in our last class. 
[bookmark: _Toc107393401][bookmark: _Toc107393501][bookmark: _Toc107393571]The item 2 (M=1.6) points out that lesson was designed and implemented at average level to engage students as members of a learning community. And item 5 (n=3, M=1.6) the focus and direction of the lesson was hardly determined by the ideas originating with students. The teacher participants created less situation for the students to generate ideas and share their opinions related to the lesson. Moreover, in the lesson formal presentation preceded student exploration (item 3, M=1.3) signifying that the lessons were more of structured, offering less opportunities for the students to intervene. Further as indicated by the item 4 (n=3, M=1.6) the lessons hardly encouraged students to seek and value alternative modes of investigation or of problem solving.      
Table 16 Observation of lesson design and implementation
	Item
	Teacher 1
	Teacher 2
	Teacher 3
	Average

	
	NO         (1)
	FO        (2)
	HO         (3)
	NO         (1)
	FO        (2)
	HO         (3)
	NO         (1)
	FO        (2)
	HO         (3)
	

	1. The instructional strategies and activities respected students’ prior knowledge and the preconceptions inherent therein. 
	
	2
	
	
	2
	
	
	2
	
	2.0

	2. The lesson was designed to engage students as members of a learning community
	
	2
	
	1
	
	
	
	2
	
	1.6

	3. In this lesson, student exploration preceded formal presentation. 
	
	2
	
	1
	
	
	1
	
	
	1.3

	4. This lesson encouraged students to seek and value alternative modes of investigation or of problem solving. 
	
	2
	
	
	2
	
	1
	
	
	1.6

	5. The focus and direction of the lesson was often determined by ideas originating with students.
	
	2
	
	
	2
	
	1
	
	
	1.6


Note: NO=Never Occurred; FO=Fairly Occurred; HO=Highly Occurred Adapted from Michael & Daiyo (2000) 

Theme II: Content (propositional and procedural knowledge)

The result of participants’ lesson content is reflected in Table 5.5 titled as ‘Observation of content (propositional and procedural knowledge). The observation results shown in the table aggregates to overall mean value 1.93 indicating that the lesson content based on propositional and procedural knowledge is fairly integrated in the lesson. The lesson involved fundamental concepts of science (M=2) but teacher participants have fairly used the appropriates methods to impart those concepts to learners. So, the lesson fairly promoted the coherent conceptual understanding (item 2, M=2).
It is significant from the data of item 5 (M=1.3) that connections with other content disciplines and/or real-world phenomena were hardly explored and valued. Teacher participants are barely observed using the examples or situations of real-world phenomena. The textbook is found to be used as their primary teaching material and source of content.
For example, T1 used textbook to deliver the content,
So, you can open to page number 167. In some of the textbooks it will be in page number 169. 171? Did you get it? Okay we will discuss test yourself questions. Number 1, what are the three groups of food? Two, list down all the foods that you have eaten for the breakfast? 
 In line to item 6 (M=2) “The concepts were clarified using local contexts” the value of the item fairly occurred (FO) in the lesson indicating that participants used few local contexts to support or clarify the concepts.
For example, T1 used local context in the lesson,
Okay now, we take very soft foods as breakfast, lunch and dinner. Now, Yangchen she took rice with potato curry and she took fried rice, egg and dhal. She took noodles. Now, in case of noodles it has zero nutrition, it will not fall under energy giving food also, it will not fall body building food, and it will not fall under protective food also. 
Another example, T2 used local context in the lesson,
Yes good, organic farming means we usually practice in our village isn’t? to grow crops very nicely, you use manure, you use compost isn’t? and sometimes when putting the chillies and beans also we use to cover the soil with other grasses, that are organic farming that we usually use in Bhutan. 
The teacher participants’ lecturing is observed to dominate students’ discussion in the classroom. Whereby, the item 7 (M=1.66) justifies that student were not actively engaged in thought-provoking activity. Moreover, the activity-based learning (learning by doing) was comparatively minimal in the lesson. 
[bookmark: _Toc107393502][bookmark: _Toc107393572]Table 17 Observation of content (propositional and procedural knowledge)
	Item
	Teacher 1
	Teacher 2
	Teacher 3
	Average

	
	NO         (1)
	FO        (2)
	HO         (3)
	NO         (1)
	FO        (2)
	HO         (3)
	NO         (1)
	FO        (2)
	HO         (3)
	

	1. The lesson involved fundamental concepts of the subject.
	
	2
	
	
	2
	
	
	2
	
	2.0

	2. The lesson promoted strongly coherent conceptual understanding.
	
	2
	
	
	2
	
	
	2
	
	2.0

	3. The teacher had a solid grasp of the subject matter content inherent in the lesson.
	
	3
	
	
	2
	
	          
	
	        3
	2.6

	4. Elements of abstraction (i.e., symbolic representations, theory building) were encouraged when it was important to do so.
	
	2
	
	1
	
	
	1
	
	
	1.3

	5. Connections with other content disciplines and/or real-world phenomena were explored and valued.
	
	2
	
	
	2
	
	
	2
	
	2.0

	6. The concepts were clarified using local contexts.
	
	2
	
	
	2
	
	
	2
	
	2.0

	7. Students were actively engaged in thought-provoking activity that often involved the critical assessment of procedures.
	
	2
	
	1
	
	
	
	2
	
	1.66


Note: NO=Never Occurred; FO=Fairly Occurred; HO=Highly Occurred Adapted from Michael & Daiyo (2000) 

Theme III: Classroom Culture 

The interpretation of teacher participants’ lesson observation on classroom culture is shown in Table 5.6. Overall mean value 1.86 aggregated through the eight relevant items outlined in the table signifies that the participants almost fairy maintains and promotes the scientific culture (knowledge, skills, attitudes) in the classroom. Item 1 (n=3, M=1.7) denotes that the students were scarcely involved in the communication of their ideas to others using a variety of means and media. It is backed by item 3 (M=1.3) representing that there was a very low proportion of student talk in the class. So, it contradicts the item 7 (M=2) which states “the metaphor “teacher as listener” was very characteristic of this classroom”. The item 4 (M=4) rated as “Fairly Occurred” indicates that the class lacked consistency in maintaining the climate of respect for what others had to say.
For example, T2 provided comment to a student X who was writing on the board,
Ugyen Gyeltshen! you are writing the note according to size of your body. You can write as a size of our Choney.                                                                                                                           Another similar example, T3 reinforced student X for voluntarism,
T3: okay, any volunteer to tell me what we have learnt in our last class.
Student X: Yesterday we learnt about living things and non-living things (low in voice)
T3: okay, sit down. Yesterday we learnt about living things and non-living things. 
Item 5 (M=2) indicates active participation of students was not much encouraged and valued during the class. Similarly, as denoted by item 8 (M=2) teacher-student interaction in the classroom have not highly promoted the collaboration, team building, and social skills. Therefore, the result of item 6 (M=2) provided just “Fairly Occurred” indicating the teacher participants slightly failed to be effective resource person in working to support and enhance students’ investigations.  
[bookmark: _Toc107393573]Table 18  Observation of classroom culture
	Item
	Teacher 1
	Teacher 2
	Teacher 3
	Average

	
	NO         (1)
	FO        (2)
	HO         (3)
	NO         (1)
	FO        (2)
	HO         (3)
	NO         (1)
	FO        (2)
	HO         (3)
	

	1. Students were involved in the communication of their ideas to others using a variety of means and media.
	
	2
	
	1
	
	
	
	2
	
	1.7

	2. The teacher’s questions triggered divergent modes of thinking.
	
	2
	
	
	2
	
	
	2
	
	2.0

	3. There was a high proportion of student talk and a significant amount of it occurred between and among students.
	
	2
	
	1
	
	
	1
	
	
	1.3

	4. There was a climate of respect for what others had to say.
	
	2
	
	
	2
	
	
	2
	
	2.0

	5. Active participation of students was encouraged and valued.
	
	2
	
	
	2
	
	
	2
	
	2.0

	6. The teacher acted as a resource person, working to support and enhance student investigations.
	
	2
	
	
	2
	
	
	2
	
	2.0

	7. The metaphor “teacher as listener” was very characteristic of this classroom.
	
	2
	
	
	2
	
	1
	
	
	1.6

	8. Teacher-student interaction in the classroom promotes collaboration, team building, and social skills.
	
	
	2
	
	2
	
	
	2
	
	2.0


Note: NO=Never Occurred; FO=Fairly Occurred; HO=Highly Occurred Adapted from Michael & Daiyo (2000) 

Findings, Recommendations and Conclusions
[bookmark: _Toc107947169]5.2 Findings 

[bookmark: _Toc107947170]5.2.1 Teaching-learning strategies and approaches

European Commission (2007) states that inquiry-based learning plays an important role in the active construction of science understanding as it emphasizes student curiosity, observations, problem solving, and experimentation that lead to critical thinking and reflection about science understandings. According to the quantitative results shown in Table 4.3.2.3, item 1 (n=36, µ=4.39, σ=0.64) interpreted as “Very good" indicates that primary science teachers of Pema Gatshel district apply inquiry-based learning strategy to enhance learners’ science process skills. Whereas, students’ perception survey questionnaire (SPSQ), item 5 (n=51, µ=4.14, σ=0.66) illustrated in Table 4.3.1.2 signifies that their science teacher most often demonstrates investigations in front of class and makes them just to listen and observe. This reveals an existence of mismatch between students’ and teachers’ perception about the TLS applied in teaching-learning processes. Anyhow, the qualitative result of item 1 (µ=4.39, σ=0.64), item 5 (µ=4.44, σ=0.69), item 6 (µ=4.08, σ=0.91) and item 7 (µ=4.03, σ=0.70) shown in Table 4.3.3.1 supports students’ perception, informing that teaching-learning methods applied by the participant teachers are more inclined towards traditional strategies like lecture and very less on conventional strategies like inquiry. Moreover, the statistics values of item 4 (n=51, µ=4.28, σ=0.66) of Table 4.3.1.2 strongly informs that primary science teachers uses chalk and chalkboard or marker pens and whiteboard most of the time while teaching in the classroom. Inaccessibility to lab facilities could be one reason that influence the science teachers to teach science using chalk, chalkboard. This is because 11.1% (n=4) strongly disagreed, 36.1% (n=13) disagreed of the participants denied of having well-equipped science laboratory in their school.
[bookmark: _Toc107947171]5.2.2 Perception on nature of science

The information displayed in the Table 4.3.2.1 denotes the teacher participants’ understanding about the nature of science. The overall mean value (n=36, M=3.89, SD=0,87) informs that in general the science teachers of Pema Gatshel do not have good understanding about the nature of science. According to the result, 18 (48.7%) of the respondents have agreed that science and scientific methods can answer all the questions (solve problems) which is not true. These believe or perception could have originated from the respondents without science background. Similarly, 100% (n=36) of the respondents believe that experiments are principal route to scientific knowledge. The study finding on nature of science (NOS) supports Wangdi et al. (2020) which reported out of 78 secondary science teachers, majority of the in-service science teachers possessed naive and uninformed conceptions of the NOS particularly with regard to theories and laws.  
[bookmark: _Toc107947172]5.2.3 Student participants’ perception on science classroom environment 

[bookmark: _Hlk107770200]The student participants’ perception on science classroom environment is presented in Table 4.3.1.1. The overall statistics information (n=51, µ=4.13, σ=0.65) provided in the table indicates that students of three different schools under Nganglam dungkhag are motivated to learn science in the classroom. Item 1 (M=3.9, SD=0.53) with the statement “my science teacher in the class encourages to do my best” is interpreted as highest level of acceptance that is “Very good”. It indicates that the science teachers of Pema Gatshel create an effective classroom learning environment for their students. But the information gathered through qualitative data (video lesson) informs the opposite. Observation three video lessons of three teacher participants portrays low level of teachers’ encouragement for learners. The item 1 (average vale 1.3) of Table 4.3.3.3 Observation of classroom culture concluded that there was a low proportion of student talk or minimal student-teacher interaction to promotes collaboration, team building, and social skills. The item 5 (µ=4.14, σ=0.66) points out that science class are full of engagement but item 7 (average value 1.66) of Table 4.3.3.2 asserts that students were not actively engaged in thought-provoking activity that often involved the critical assessment of procedures. 
5.2.4 Teacher participants’ technology integration in science classroom
Table 19 Teacher respondents’ perception on teaching learning materials
	Item
	N
	Mean
	Std. Deviation
	Level of interpretation

	1. It is my belief that in primary science classes, chalk and chalkboard are the effective materials that aid in teaching science.
	36
	2.72
	1.19
	Average

	2. Science textbook provided by MoE is only the reliable guidebook that I refer to teach science to my students.
	36
	2.94
	1.31
	Average

	3. I improvise and innovate TLM using local materials and use it in the classroom.
	36
	4.14
	0.80
	Good

	4. I am confident and competent in handling laboratory materials.
	36
	3.83
	0.94
	Good

	5. I agree with the statement “ICTs leverage science learning”
	36
	4.06
	0.83
	Good

	6. In my class, students use technology like mobile phones and calculators for educational purposes.
	36
	2.83
	1.11
	Average

	7. My science classroom is equipped with computers.
	36
	1.75
	0.81
	Very poor

	8. My school has 24/7 internet connectivity.
	36
	3.00
	1.33
	Average

	9. My school has a well-equipped science laboratory.
	36
	2.72
	1.03
	Average

	Overall Mean
	36
	3.11
	1.04
	 



 According to Churchill et al. (2016), educational technologies are essential tool that helps to escalates the efficiency of teachers’ teaching practices in the classroom and learners’ knowledge construction. Further, constructivist believe that knowledge is socially constructed and it is technology that leverages social interaction of learners. The study reveals that even though the primary science teachers of Pema Gatshel district are aware of the significant role of technology in their teaching-learning processes but instead of technologies, they are observed using chalk and chalkboard most often in the classes. As reflected in in Table 4.3.1.3, 41.2% (n=21) of the student respondents agreed that they get motivated to learn science using technology in the classroom. While, Table 4.3.2.5 (item 6, n=36, µ=2.83, σ=1.11) denotes that majority of the teacher respondents discourages (prohibits) students using technology even for educational purposes. This could be the interest of teacher respondents or otherwise the administrative restrictions of the school. Anyhow, 83.3% (n=30) of the respondents have disagreed with the statement “My science classroom is equipped with computers”, and likewise 44.5% (n=16) of respondents’ state that their school does not have 24/7 internet connectivity. So, inaccessibility to technology facilities may be another factor that prevent teachers from incorporating technology in the classroom.   
[bookmark: _Toc107947173]5.3 Recommendations

	The study findings recommend the RCSC and ministry of education (MoE) to deploy trained primary science teachers in schools. The data collected informs that either contract teachers or teachers with teachers with B.Ed secondary science qualification are teaching science in upper science classes. As a professional guidance, MoE and TPSD (Teacher Professional Support Division) can work together and provide subject professional development training particularly to contract teachers.
	The findings also suggest the schools to have effective mentoring system in order to provide good coaching to teachers. The effective mentoring system could help the science teachers to be reflective in their teaching practices. Moreover, the government, MoE and school administration could focus on and address issues related to science laboratory and IT facilities in school.  
[bookmark: _Toc107947174]5.4 Limitations   

The COVID-19 pandemic situation in the country forced the researcher to collect both the quantitative and qualitative data through online platforms. Particularly, deducing the descriptive information through analysis of video lessons was challenging. This could have caused biased in data analysis and interpretation. Moreover, the situation has encouraged limited participants to take part in the study. Further, in the list of teacher participants (n=36) none had B. Ed primary science qualification. Teacher participants with B. Ed secondary science and Primary teacher certificate (PTC) qualification were found to be teaching science in the field. Furthermore, a lesson each of three science teachers of three different schools was observed to examine the current science teaching practices in Pema Gatshel district.          
[bookmark: _Toc107947175]5.5 Conclusions

The was conducted to explore (examine) science teachers’ teaching practices in the classroom. A total of 36 teachers of Pema Gatshel district and 51 students (classes IV-VI) of 3 three different schools under Nganglam dungkhag, Pema Gatshel were involved in the study. The current study also examined the students’ perception on science teaching practices of their science teachers through survey questionnaire. The quantitative data gathered was analysed and interpreted using Statistical Package for the Social Science (SPSS). The results revealed higher level of interest, understanding and motivation. Likewise, the qualitative data of teachers’ perception was collected thematically and analysed using SPSS. The findings of the teachers’ perception also indicated higher level of interest, understanding and motivation towards science teaching. 
However, the findings of qualitative data that was gathered through virtual lesson observation of three science teachers of three different schools emerged to be opposite to that of quantitative data (teachers’ and students’ perception). This signifies that words and actions of teacher participants are not in line.        
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