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ABSTRACT 

Technological advances have brought about changes in almost every field, 

including labour automation and replacing some jobs with new jobs are being created. In 

this sense, STEM Education is essential because it can help students acquire the necessary 

skills for the current job market, such as problem-solving, creative, and logical thinking. 

And the ability to analyze. Moreover, according to the Cambodian Center 4.0, STEM 

education is critical in helping students to acquire technology skills.  

The study was conducted at Preah Sisowat High School (NGS). This study used 

purposive sampling by selecting five teachers (3 females) to take part in answering the 

researchers' interview questions. In addition, this study was conducted qualitatively to 

explore the teachers' answers. The study's results found the importance of the current 

practice of teaching chemistry through STEM education, divided into three main points; 

1: using electronic devices in teaching chemistry, 2: the benefit of electronic devices, and 

3: applying STEM education in teaching chemistry. The challenges of teaching chemistry 

through STEM education in the study were; 1: not enough STEM education training, 2: 

lack of experimental tools, 3: lack of time for teaching through STEM education, 4: 

students' content knowledge is still low, and 5: teacher competence in STEM processing. 

In short, time is a challenge to consider teaching chemistry through STEM education. 
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CHAPTER 1: INTRODUCTION 

As the world has moved to the fourth industrial revolution, some tasks are now 

performed by technology, particularly robots, rather than humans, leaving some 

individuals without employment. As a result, they must increase their technical 

proficiency. STEM education, or the integration of science, technology, engineering, and 

math, is a burgeoning field in developed and developing nations (Singh, 2010). We must 

base our efforts on education to enhance the next generation's technological skills to 

address this predicament. Because they are relevant in the digital age, Cambodia's 

Ministry of Education, Youth, and Sport (MoEYS) have urged students to concentrate on 

STEM topics (Dara, 2019). Consequently, this study examines the difficulties faced by 

Preah Sisowat high school science teachers in teaching STEM courses to students in 

grade 8. The backdrop of the phenomena, research issues, goals, purposes, and questions, 

as well as the significance of the study, are all covered in detail in this chapter. 

1.1 Background of the Study 

The first strategy has been used, but its efficacy and efficiency still need to be 

determined. Institutional capacity improvements can be carried out by either replacing 

ineffective decision-making employees or improving the knowledge and abilities of the 

current staff. Although the first strategy has been used, its efficacy and efficiency still 

need to be improved (Chhinh & Dy, 2007). Recent discussions at the Fourth Cambodian 

Economic Forum on "Cambodian Economy in Post-Crisis Environment: Industrial 

Development Policy Options toward a Sustainable Economic Development" have placed 

a heavy emphasis on the RGC's strategic goal of transitioning the nation's economy away 

from dependency on agriculture, clothing, tourism, and construction and toward a broadly 

based industrial and technology-oriented economy to raise the nation's income level to 
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that of a higher-middle income country by 2030 and a high-income country in 2050 

(RGC, 2015). In response, the MoEYS (2016a) produced the Science, Technology, 

Engineering, and Mathematics (STEM) Education Policy. The policy underlined the need 

to encourage Cambodian citizens to investigate the demand for 21st-century skills and 

produce more human resources in STEM sectors to advance the Cambodian economy. 

Cambodia is a nation in development with an expanding economy. However, Cambodia 

still has a high demand for STEM graduates to be more competitive in the area and the 

wider world. (Un & Sok, 2016). Therefore, MoEYS aims to increase the overall 

enrolment in STEM subjects in public and private higher education institutions, as 

indicated in the ESP 2014-2018 (MoEYS, 2014a). Countries are placing a great deal of 

attention on their educational systems to develop students capable of competing on a 

global level in STEM subjects due to the emphasis on STEM education and the rising 

importance of countries competing in STEM fields. A knowledge-based economy capable 

of competing in STEM fields demands a well-educated populace that can compete 

worldwide and contribute to their local economies' growth and prosperity. In this global 

environment, lower-middle-income nations such as Cambodia face significant hurdles in 

supporting a knowledge-based economy that gives equitable access to educational and 

employment possibilities, especially for females. (Sothy & Whitney, 2015).  

1.2 Statement of the Problem 

The topic of the challenges of teaching chemistry through STEM education in the 

Cambodian education context cannot be illustrated by the number of research articles. 

However, the researcher has found that the three main issues that make Cambodian 

chemistry teachers in public schools have some obstacles to applying STEM education in 

their teaching process.  
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1.2.1 Student's Interest in STEM Education      

 As a result of the general lack of knowledge and an undervaluation of STEM 

courses, there is a fall in the number of students choosing STEM disciplines. In many 

nations as the world enters the fourth industrial revolution, often known as the era of 

digitalization (Tanenbaum, 2016). Similar to Cambodia's situation, most public school 

students show little interest in these subjects. They prefer to take social science classes 

instead. The number of students taking social science classes has increased 18-fold, from 

2,492 in 2014 to 45,002 in 2018, while the number of students taking science classes has 

stayed at around 30,000. (Tong, 2019). Furthermore, an article identified that the gender 

gap is closely related to children's motivation to use technology. Research has shown that 

students view science subjects (math, physics, and chemistry) primarily as a male 

domain, although results do not provide a clear picture of which of these subjects is more 

closely linked to the male gender. Research among primary school students found that 

boys strongly supported stereotypical views that STEM school subjects are more 

appropriate for boys than for girls (Makarova et al., 2019). According to the statistics 

compiled by the Department of Higher Education (DHE), MoEYS, the percentage of 

student enrollment in these fields remains low. In short, according to the Cambodian 

Development Resource Institute [CDRI] (2015) and MoEYS (2017), despite higher 

market demand likely to transform and modernize Cambodia's industrial sector by 2025, 

not many students are enrolling in STEM-related fields but rather in non-STEM areas. 

More specially, Set, Sieng, and Kita (2014) conducted a study including 3,014 eighth 

graders to assess performance on key indicators of the cognitive domain using TIMSS 

assessment criteria to explore student skills in knowing, reasoning, and application of 

scientific knowledge. Results indicated that Cambodian students scored an average of 

31.96% on the chemistry knowledge portion of the exam, ranging from 0.0% to 90.0%. 
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1.2.2 Teaching Competence of Science Teachers                                                     

The teaching methodology should support the process of teaching. Therefore, 

teachers should train in the teaching methodologies, mainly STEM education like Lessig, 

et al. (2021) raised the teacher's preparation and capabilities to use trans-disciplinary, 

interdisciplinary, and integrated approaches in STEM education. For this challenge are 

influential teachers' appropriate practices, pedagogical development, and balance between 

quality and quantity in daily life. There is a strong perception that the teacher has to know 

everything. The change from teachers' to students' centric approach can give students 

more possibilities to take responsibility for the learning and the learning progress. 

Moreover, El-Deghaidy and Mansour (2015) indicated that all of their study's teachers 

expressed concern that they felt underprepared to use STEM applications in their 

classrooms. More significantly, Berlin and White (2012) reported that teacher education 

for STEM curricula should provide teachers with opportunities to access similar, 

complementary, coordinated, conceptual, and procedural knowledge and skills, thus 

enabling teachers to gain a deep understanding of STEM content knowledge.       

1.2.3 Teaching Facility         

 The facility plays an essential role in teaching chemistry through STEM 

education. The process of teaching will be a success if there is enough facility. However, 

lacking facility factors to support teaching chemistry always happens. An article 

identified that the school environment is critical in implementing STEM. Teachers' 

understanding of implementing STEM needs to be improved; a lack of information from 

authorities causes it. The teacher suggests that the school upgrade facilities (laboratory 

and computer) and some training in STEM. The participants appointed six significant 

barriers: motivation, syllabus, skill (movement), inadequate facilities, student 

involvement, and responsive environment (Widya, Rifandi& Laila Rahmi, 2019).  
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Based on the above factors, the researcher decided to find more challenges and the 

current practice for teaching chemistry through STEM education at a New Generation 

School (NGS). Although according to MoEYS (2016b) and KAPE (2019), it is a pilot 

school, the New Generation School, aimed to significantly enhance the presence of 

educational innovation throughout the school system. Empowers Cambodia's education 

system to effectively compete with other education systems to produce a workforce with 

21st Century skills. Thus, more precisely than the standard/traditional upper secondary 

school, the goal of the New Generation School is to increase skill levels in STEM 

subjects at upper secondary school through intensive capacity building in educational 

technology and STEM.  

1.3 Research Purposes 

This research aims to explore about the current practice of teaching chemistry 

through STEM education and the challenges or obstacles regarding teaching chemistry in 

a new generation school and to discover the current practice of teaching chemistry 

through STEM education. 

1.4 Research Objectives 

1. To find out the current practice of teaching chemistry through STEM education. 

2. To find the challenges of teaching chemistry in STEM education in grade 8 at 

Preahsisowat high school. 

1.5 Research Questions 

1. What are the current practices of teaching chemistry through STEM education? 

2. What are the challenges of teaching chemistry subjects in STEM education? 
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1.6 Significance of the Study 

The Ministry of Education has changed the learning process, Youth, and Sports to 

address 21st-century skills, especially encouraging educators and learners to focus on 

STEM education. Therefore, the learner should pay attention to math, technology, 

engineering, and science to link the theory to practice in daily life, or the learners can use 

the ideas in the class to solve the problems in their everyday life. Moreover, as the 

Preahsisowath high school is being reformed yearly, STEM education plays an essential 

role in today's learning. Therefore, this paper is helpful to those who are involved with the 

following: 

1. This paper is beneficial to the school principal to know the benefits or obstacles of 

applying STEM education, which is the key to setting the policies about STEM 

education. 

2. This paper is also essential for the chemistry teachers at Preahsisowath high 

school regarding the challenges of applying STEM education. They can 

effectively prepare enough before teaching chemistry through STEM education 

and get ideas to find the solutions for using STEM education. 

3. There are many benefits for the learners regarding the keys to effective learning 

through STEM education and enhancing enjoyment in chemistry subjects higher 

than before through STEM education. 

1.7 Operational Definition of Key Term 

The researcher has provided extra definitions of three key terms to clarify the 

understanding as follows: 



 

7 

 

• STEM education: Science, technology, engineering, and math are collectively 

called STEM (Casey, 2012). Havice (2009) asserts that STEM education is a 

crucial component of obtaining technical literacy. Havice also emphasized the 

value of bringing the outside world into the classroom through hands-on 

technology and engineering instruction. This allows students to examine concerns, 

trends, and problems and respond to challenges with flexibility and adaptability. 

• NGS: New Generation Schools are a new reform recently inaugurated by the 

MoEYS in 2014 to create 'independent' public schools with a mandate to innovate 

and improve educational quality (KAPE, 2019). 

• Chemistry: Science that examines the characteristics, make-up, and structure of 

substances as well as the changes they go through and the energy emitted or 

absorbed throughout those processes (Libretexts, 2021). 

1.8 Summary 

STEM education is beneficial for every learner to reply to the 21st related to daily 

life's problem solving and even develop the learners' ability regarding technology. Thus, 

this chapter has reviewed the background of STEM education and the purpose of the 

study; more significantly, the next chapter will review the world literature regarding 

STEM education. 
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CHAPTER 2: LITERATURE REVIEW 

 This chapter reviews some related literature in the local and the world of STEM 

education. All of the literatures are examined from the current study, book, and chapter 

studies recently. To create the potential evidence to be discussed in the finding, the 

researcher has divided the literature review into six main themes as follows: 

2.1 Definition of STEM 

STEM (science, technology, engineering, and math) is an abbreviation (Casey, 

2012). According to Havice (2009), STEM education is essential to achieving digital 

literacy. Havice also emphasized the power of hands-on technology and engineering 

education to bring the real world into the classroom, enabling students to examine issues, 

trends, and problems and respond to difficulties with flexibility and adaptation. 

Additionally, According to this viewpoint on STEM education, the diverse branches of 

science, technology, engineering, and mathematics should be taught as a single organism 

(Breiner et al., 2012). 

2.2 STEM Teaching Method 

FurtureLearn (2021) raised some of the main approaches you can take when 

teaching students STEM. All of these methods are useful, so it might be worth mixing up 

your lessons and using a variety of techniques to keep students interested. 

2.3 Using the Engineering Design Process 

According to Futurelearn (2021), using the Engineering Design Process is one 

way to plan lessons (EDP). These are a sequence of actions students can do as part of a 

project to create solutions to challenges. This project-based learning approach should 

promote flexible designs, images, and workable solutions. The steps are: 
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2.3.1 Ask 

Start by challenging students' assumptions regarding their assignment or the 

desired result. Why is it required? How is it going to be made? Use the chance at the start 

of the lesson to spark students' interest and encourage critical thinking. 

2.3.2 Research 

Students should use this time to complete necessary research, whether speaking 

with a teacher, working with a STEM volunteer, using a laptop to research, or viewing 

pertinent videos. Through research, students can learn what solutions or products are 

similar to those that already exist and how they can improve. 

2.3.3 Imagine 

The students can now generate as many ideas as possible in groups. A teacher's 

responsibility is to ensure everyone's voice is heard in a collaborative process. A 

judgment-free environment where pupils must demonstrate practical listening skills and 

maintain focus would be beneficial. In addition to mind maps, brainstorming aloud is a 

powerful strategy for generating ideas. 

2.3.4 Plan 

It is time for student teams to select a solution and plan how to implement it. They 

will need to consider their initial concerns, the research they conducted, and everyone's 

various brainstorming suggestions to accomplish this. The most challenging aspect of 

planning can be ensuring everyone's suggestions are considered. To assist the kids, ensure 

they write their ideas down digitally or on paper. 
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2.3.5 Create 

Students can build a prototype utilizing the designs they just made in this section 

of the session. They should use their imaginations, their hands, and their practicality at 

this time. Students will learn whether their answers are practical and satisfy the original 

requirements at this point. Therefore, teachers should only keep an eye on things and 

motivate the students rather than take over this place. 

2.3.6 Test 

After that, the students must come up with a method of evaluating the 

performance of their inventions. Are they appropriate, or do they address a problem? 

They have to have the capacity to test their goods and document the outcomes. When 

providing advice or provocative inquiries, a teacher can ask them what feedback they 

would provide themselves. A fantastic technique to promote critical thinking and 

teamwork is peer review. 

2.3.7 Improve          

 In this lesson's final section, students explore how to improve their ideas. Students 

will then have the chance to remodel their creations, make changes, and produce the 

following prototype. This cycle can go on as long as or until the client is satisfied with the 

outcome. Teachers decide whether a project lasts for one lesson or several.       

2.4 Advantages of Electronic devices      

 According to the study by Penuel et al. (2007), which involved 454 science 

instructors, those who received equipment and technology support significantly 

contributed to the program's integration and modifications in science teaching techniques. 

Principals should be more interested in STEM education, and chances should be provided 
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for them in this regard, despite the literature's emphasis on the relevance of school 

administrators, particularly in implementing STEM programs in schools. 

2.5 Advantages of STEM Method 

2.5.1 For Learners 

Many integrated STEM-based tasks show the conceptual surprises that students 

experience as they learn new concepts. For instance, sixth-grade students who were 

designing and building an earthquake-proof structure displayed abstract surprise when 

they realized how the construction materials. their measurements and costs, as well as the 

structural shapes. They chose their engineering methods all contributed to making their 

building more robust and stable (English, King, & Smeed, 2016). Engineering plays a 

crucial role in enhancing and safeguarding infrastructure and the surrounding 

environment, and students' experience with engineering design and concepts helped their 

appreciation and comprehension of this. Wide walls used in STEM-based experiences 

empower students to share and communicate their learning within and outside the 

classroom as they explain to others the conceptual surprises they have encountered. In a 

study by Atweh and Ala'i (2012), instructors' resistance to using open-ended pedagogies 

hindered efforts to adopt Socially Response-able Mathematics activities. Their research 

showed that, in contrast to direct teaching, pupils consistently exhibit a more profound 

comprehension and engagement when teachers employ such tactics. Promoting all 

students' learning throughout the STEM disciplines would require removing any potential 

resistance to introducing more cognitively challenging, low-floor, high-ceiling activities 

that produce conceptual surprises. Developing early design-based issue-solving through 

the integration of the STEM disciplines can benefit significantly from young kids' 

predisposition to use many ideas and approaches to innovative and creative problem 
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resolution (Dorie, Cardella, & Svarovsky, 2014). Additionally, strengthening students' 

capacity for innovation and critical thinking, crucial for success after high school, is a 

significant focus of STEM education. Children can start to become autonomous at an 

early age because STEM courses are typically convenient and cognitively demanding. 

Experts from the STEM industries frequently participate in these sessions to give students 

a peek at what these occupations are genuinely like. 

2.5.2 For Teachers 

In the study by Alumbaugh (2015), which used qualitative methods to gather the 

data, participants from Missouri included three leaders from a professional STEM 

company, four primary school principals, and six primary school instructors. Each leader 

of the STEM professional companies was found to support STEM education at the 

primary education level and to have a positive attitude toward STEM for STEM 

education. Additionally, teachers and school principals' perspectives are comparable. 

Therefore, the pupils' involvement and academic success might be enhanced by STEM 

instruction, according to the principal and the teachers. 

2.6 The Challenges of STEM Education 

2.6.1 Lacking of materials and laboratory  

A general lack of laboratories and adequate materials or the teaching of science 

subjects at upper secondary school could lead students to feel unequal in pursuing a 

science-related degree successfully. Many needed to understand the employment 

opportunities available to science graduates. They were attracted to the more conventional 

route through a lack of confidence. Moreover, this trend also is rooted in the fact that 

more HEIs offer scholarship positions in non-STEM-related fields and fewer in the 

STEM fields (Sovansophal, 2019).  
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2.6.2 Lack of STEM Education Training 

Teachers who graduated from universities and teacher candidates in Turkey must 

graduate with sufficient training. Their in-service training is separate from the 

deficiencies of the teachers regarding STEM education. It reported that secondary school 

science teachers in Turkey and some other countries feel incompetent regarding STEM 

education. University-industry collaboration is required to achieve these qualifications 

(El-Deghaidy et al., 2017). This paper strongly recommended that teachers be trained in 

STEM practices, which should be carried out with in-service training. Teachers can carry 

out their classroom activities more effectively by obtaining expertise in STEM education. 

Additionally, a study asserted that few math and science instructors have practical STEM 

teaching experience. According to a National Science Foundation report, teachers can 

also lack formal education in STEM pedagogies. According to the study, 30% of middle 

school science teachers lack practical experience (NSF 2012, as cited in Casey, 2012). 

2.6.3 Gender 

An article identified that the gender gap is closely related to children's motivation 

to use technology. Research has shown that students view science subjects (math, 

physics, and chemistry) primarily as a male domain, although results do not provide a 

clear picture of which of these subjects is more closely linked to the male gender. 

Research among primary school students found that boys more strongly supported 

stereotypical views that STEM school subjects are more appropriate for boys than for 

girls (Makarova et al., 2019). 

2.6.4 Teacher Competence in Process STEM Education 

This finding is supported by some literature, which asserts that teachers frequently 

feel they lack subject matter knowledge regarding the content of STEM lessons and that 
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pre-service and in-service teacher preparation programs fall short in preparing teachers 

for STEM implementation (Al salami et al., 2017; Nadelsom & Seifert, 2013) 

2.6.5 School Principal's Management 

Oparaocha (2017) raised the items that affected the STEM performance of the 

school. Within these, he pointed out the idea that effective STEM education can be 

realized in the school where an efficient manager with high STEM awareness cooperates 

with his colleagues. 

2.6.6 Student Content Knowledge 

 Student concerns are another barrier to integrating STEM education. Teachers 

may think that pupils need help to participate fully in STEM integration. Sometimes 

teachers misjudge how capable their students are of handling STEM problems (Al Salami 

et al., 2017; Asghar et al., 2012; Bagiati and Evangelou, 2015; Goodpaster et al., 2012; 

Van Haneghan et al., 2015). Many educators think some subject matter is too challenging 

for kids, which could demotivate them. Teachers in remote locations worry that many of 

their students are underachievers, and it might be challenging to adapt the curriculum to 

fit these students' requirements (Goodpaster et al., 2012). 

2.6.7 Lack of Time for Teaching through STEM Education 

Teachers are concerned about the extra workload caused by planning and 

integrating STEM lessons into their existing curriculum. They have to allocate more time 

to work with teachers of other subjects and to prepare materials for students. Lack of time 

is a significant and prevalent issue teacher face while implementing STEM lessons 

(Bagiati and Evangelou, 2015; Hsu et al., 2012; Park et al., 2016). 

2.8 Student Motivation 

According to Tamara et al. (2016), primary school teachers significantly impacted 

their students' plans for STEM careers. Thus, teachers' perspectives on STEM are 
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essential because they play a significant role in their student's futures. According to 

Lesseig et al. (2016), involvement in the activity and adopting the movement are the 

second and third reasons students choose to major in science, math, and engineering. 

These viewpoints highlight the fundamental tenets of STEM education and are crucial for 

motivating students to participate in STEM-related activities. 

.  
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CHAPTER 3: RESEARCH METHODOLOGY 

In this chapter, the researcher describes seven main sub-sections: research design, 

sample size, sampling technique, research instrument, data collection procedure, data 

analysis, and ethical considerations. 

3.1 Research Design 

The researcher adopted this research design for the following reason. Firstly, the 

researcher wanted to achieve the objective of exploring the challenges of teaching 

chemistry through STEM education and the factors that cause those challenges at 

Preahsisowath high school. Moreover, this research paper was adopted to understand each 

element and the specific challenges. Then the result will be illustrated to the chemistry 

teacher, school administrator, and the relevant person to make them realize finding the 

solutions to those challenges. Secondly, to understand the challenges more deeply, the 

researcher collected the data from the samples trained in teaching chemistry through 

STEM education at Preahsisowath high school. The inductive qualitative methods like 

interviews were used for data collecting (Lunenburg & Irby, 2008). Finally, the 

researcher conducted the case study in this qualitative research to give a high value to the 

researcher’s experience and knowledge about the problem of applying STEM education 

in chemistry at Preahsisowath high school (NGS). Furthermore, to make sure that the data 

were trustworthy and reliable. The researcher considered using the triangulation method. 

The first method is data collection, which means collecting data by interviewing the 

participants. The second method was participant triangulation. The participants were 

selected through their backgrounds related to STEM education, like chemistry, the 

science finical team leader. Those participants were the teachers inside the Preahsisowath 

high school (NGS); thus, they could know the phenomenon in their institution and 
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provide reliable information. The last method was data analysis triangulation to combine 

the knowledge and also find the central theme of the data to illustrate the research 

questions in more detail. These are the keys to finding solutions for those challenges to 

improve the applying STEM education to chemistry subjects. As a result, this research 

paper could help chemistry teachers effectively.  

3.2 Sample Size and Sampling Technique 

A purposive criterion-based sampling method was adopted in this study to help 

collect deep data to answer the research questions (Lunenburg & Irby, 2008). The 

participants were purposively selected by contacting the gatekeeper and suggesting that 

he allow the researcher to choose the samples needed. To determine the samples, the 

researcher considered choosing a lower secondary chemistry teacher with experience in 

applying STEM education in chemistry and who knew the information regarding STEM 

education. Then he provided clear information regarding the challenges of using STEM 

education in his teaching. These participants suggested having an interview for 30 

minutes to provide information regarding teaching chemistry through STEM education 

and the challenges of applying STEM education. To get more information, a science 

technical team leader of Preahsisowath high school (NGS) was the potential participant 

for providing clear information about this study. These participants were chosen to 

interview the applying STEM education to the teaching process and the challenges. 

Table1 The numbers of participants from the NGs, namely Preah Sisowat high schools 

NGS Grade Teachers Technical Team Leader 

Preah Sisowat High School 7, 8, &9 4 1 
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3.3 Research Instrument        

 The researcher aimed to explore the extra information on the current practice of 

STEM education, the challenges of teaching chemistry through STEM education, and the 

current practice of STEM education in teaching chemistry. Thus, the semi-structured 

interview technique was conducted in this study which consists of two main themes 

regarding the current practice of STEM education and the challenges of teaching 

chemistry through STEM education. Twelve main questions are written in the interview 

guide under the different areas, and follow-up questions during the interview to explore 

extra information. All questions were written in Khmer because the respondents are 

Khmer.                   

3.4 Data Collection Procedure       

 Piloting phase: Five respondents from Preah Sisowat high school (NGS) was 

selected purposively to join the pilot phase one on one for 45 minutes. In addition, the 

researcher will choose four respondents of chemistry teachers who have taught at lower 

secondary schools and technical team leaders. There were two primary purposes for 

conducting the pilot: first, to determine whether each selection procedure of the above 

two sample selection techniques was acceptable for collecting the correct data. Second, to 

determine whether the interview guide could be adjusted to collect the most relevant and 

wealthiest data.          

 Main phases: The interviews were conducted in three rounds. The chemistry 

teacher was interviewed in the first round; the technical team leader will participate in the 

second round. The researcher interviewed semi-structured interview techniques for 

collecting the primary data. The interview procedure with the chemistry teacher and 

technical team leader was conducted in a one-to-one interview mode through Zoom 

meetings. Open-ended questions were asked, and written or unwritten follow-up 
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questions were asked for further clarification or explanation. However, leading questions 

were avoided so the respondents would give honest, comprehensive information and 

feelings. All interview interviews were conducted in Khmer, depending on the 

respondent’s language preference. The interviews were recorded with the respondents’ 

approval, and all the audio records were kept safely.  

3.5 Data Analysis 

Data analysis in qualitative research involves summarizing data dependably and 

accurately and leads to the presentation of study findings in a manner that has an air of 

undesirability (Mills & Gay, 2016). Both of constant comparative method and a generic 

qualitative analytical approach were adopted in this research paper; the generic qualitative 

analytical system related to transcription, coding, and thematizing. After finishing the 

interview, the researcher also transcribed the data and code. The data were collected from 

the samples through Khmer interviews depending on the audio records, and those data 

were transcribed in Khmer. Then, the researcher started to code the data as well as 

categorize the data into themes and sub-themes. This research paper was written in 

English; therefore, the data was translated into English to apply in the research paper. The 

descriptive method was adopted in this research paper, summarizing the primary topic of 

qualitative data into a word or short phrase. The constant comparative method was used 

in this research paper after the interview; the researcher analyzed the data by comparing 

the new data with the previous data (Lunnburg & Irby, 2008). The researcher asked more 

questions focused on the critical factors in the following interview; thus, the researcher 

got detailed information. 
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3.6 Ethical Considerations 

The researcher wrote permission letters for Preah Sisowat high school (NGS) to 

get permission from the gatekeeper. During this stage, the researcher reported the consent 

to the sample by asking participants from each sample. Significantly, the researcher had a 

duty to keep the samples’ opinions during the interview confidential and not to use the 

actual name of participants or other personal information to avoid unexpected happening 

after finishing this study. Moreover, the researcher did not edit the participants’ answers 

by sending the transcription to check whether something was wrong. During interviews, 

the interviewees were not forced to answer each question, and the interviewees had the 

right to respond. Moreover, the audio recording of the conversation was kept private. 

Though it was deleted in case, the participants requested to do so. Furthermore, the 

researcher also gave credit to the authors and wrote the references before adopting the 

sources noted in this paper, and plagiarism was not seen in the form. The researchers will 

paraphrase those sources by using Grammarly to check. 
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CHAPTER 4: RESULTS 

The research finding, which was consists of two questions, is covered in this 

chapter: (1) what are the current practices of teaching chemistry through STEM 

education? and (2) what are the challenges of teaching chemistry subject in STEM 

education? 

4.1 Demographic Information 

Table 2  

A Brief Summary of the Parcticipants’ Background at Preah Sisowath High School (NGS) 

Code Sex Age Level and grade Teaching ex Subject 

P1 F 29 9 4 Chemistry 

P2 F 32 8 5 Chemistry 

P3 F 25 7, 8 2 Chemistry 

P4 M 27 7 3 Chemistry 

P5 M 29 8, 9 3 Chemistry 

 

Participants: There were five participants, and among them, there were three 

female participants. A female participant is a technical team leader of lower secondary 

school at Preah Sisowath high school (NGS). Their ages from over 25 years old to over 

30 years old. 

Education background: All participants were trained at Teacher Training Center 

in Chemistry. Mainly, They used to be taught about STEM education. 

Working Background: All participants have been teaching chemistry for at least 

three years. Their work duration is over 20 hours per week; most teach lower secondary 

and higher secondary schools. There are only two participants who teach only lower 

secondary schools. All of them have been applying STEM education in teaching 

chemistry. 
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The Current Practices of STEM Education in Teaching Chemistry: What are the 

current practices of teaching chemistry through STEM education? 

      This section presents the current practice of STEM education in teaching 

chemistry subjects from 5 participants. This current practice includes: using electronic 

devices in teaching chemistry, the benefits of electronic devices, some challenges of using 

electronic devices, applying STEM education in teaching chemistry, and the advantages 

of applying STEM education.  

         Using electronic devices in teaching chemistry: based on an interview, all 

respondents have been applying them in their teaching. They often use electronic devices 

in their education, even the internet, websites, apps, and social media such as group 

Telegram and Zoom meetings. Because there are enough of those materials in each room, 

the teacher needs to use them. Respondent P1 said that she had been using electronic 

devices in her teachings, such as a slide projector, YouTube for some experiment clips, a 

computer, and Microsoft Office. She also raised that sometimes she has used a slide 

projector to show chemistry contents to the learners. She has used the YouTube app for 

some experiment clips because of lacking experimental tools for some experiments. Thus, 

she found those experiment videos to show on the slide projector to her students and 

about Microsoft office, which she used for lesson plans, and contents slides, and used 

Microsoft excel for the students' scores. Respondent P2 mentioned that she has been using 

electronic devices in her teaching, like a slide projector, NGS mobile app, group telegram 

for collaborating with students, and other apps that were useful in teaching chemistry. For 

example, she used the chemistry app to weigh chemistry equations; therefore, when she 

used it to support her teaching, she recommended that her student use it to understand 

how to consider chemistry equations easily. However, she did not use electronic devices 

in all of the lessons because those lessons were not relevant to electronic devices. 
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Moreover, respondent P3 reported that she has been using electronic devices in teachings, 

such as a slide projector, some apps, Microsoft office, the internet, and telegram. Because 

of the Covid-19 era, she should be flexible; thus, those electronic devices could help her 

with distance teaching. For some apps, she used them for lesson preparation or using 

chemistry formulas. Respondent P4 mentioned that he has been using electronic devices 

such as a computer, slide projector, some apps, and NGS mobile app. The reason was that 

there were enough those electronic devices at Preah Sisowath high school. Respondent P5 

also mentioned that he has been using electronic devices like Microsoft office, a Slide 

projector, a computer, and some websites (Quizzes, Cahoot, and YouTube). He also 

mentioned using YouTube when needing experiment materials. 

         Benefits of electronic devices: The result of the interview has shown that electronic 

devices have provided many benefits for the process of teaching and learning, such as 

supporting complex experiments in chemistry, saving time, student attraction, and 

effectiveness in education. Respondent P1 mentioned the benefits of electronic devices, 

like the ease of teaching and learning, significantly saving time. When there was a 

complex experiment that was difficult to do and a lack of materials, she found a relevant 

clip-on YouTube to support that her students were interested. She understood the contents 

quickly because they had seen virtually rather than had nothing. Furthermore, respondent 

P3 raised that electronic devices were beneficial in supporting teachers, such as preparing 

the lesson to drop for students. The respondent P4 also reported the benefits of electronic 

devices, like they were more valuable than when he had taught at regular school. Still, at 

Preah Sisowath high school, there were enough that he could prepare for the students 

before teaching in class. They learned again in the class, which meant they knew twice so 

they could get the contents quickly. He mainly used the video clip of some experiments 

when lacking experiment materials. Respondent P5 said that electronic devices provided 
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many benefits because if we just taught the theory, the student would imagine. Still, when 

using the experiment videos on YouTube, the learner could see and understand the 

process. 

          Some challenges of using electronic devices: Even though they have provided 

many benefits, a respondent raised some difficulties using them in her competence use. 

Therefore, respondent P2 presented her challenges with using electronic devices, such as 

being unfamiliar with using them, so she wanted some help from the other. Moreover, 

they are so complex that she could not use them, and some of the theory of content differs 

from the view of the apps. The same with respondent P3 also said that she had many 

obstacles in using electronic devices. However, she tried to ask and learn more from 

mentors. For instance, the block was relevant to the Zoom meeting. Thus, she needed help 

from a mentor or using the NGS app. Therefore, she also needed help from a mentor. 

Applying STEM education in teaching chemistry: Every teacher I interviewed has used 

STEM education because they had been trained in STEM education. Thus they know the 

process of STEM education as well as had a weekly session with the technical team 

leader to follow up. Moreover, all the respondents also mentioned the steps of applying 

STEM education and some methods that support STEM education, such as the scientific 

method, IBL, and project-based learning. For example, respondent P1 said she has been 

applying for Korean STEM education. Each step checks students' basic knowledge by 

asking the questions and then providing a critical question related to the topic, especially 

daily life. Then the learners work in a group to make a hypothesis. After that, the learners 

test the theory through experimenting. When they finished the experiment, the learners 

started to analyze the result and then make a conclusion. Finally, the learners started to 

share results and linked to daily life. Furthermore, respondent P2 said she has been using 

STEM education in her teaching. For instance, she applied inquiry-based learning (IBL), 
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a collaborative teaching method in STEM education, and added some steps that use the 

contents in daily life. Moreover, she also applied to STEM education in Korea. 

Respondent P3 said that she had been involved in STEM education; she always led 

STEM experiments and let the students discuss in the group to improve their critical 

thinking. For example, in teaching chemistry through STEM education, she provided 

worksheets to the students, allowing them to find the objectives and think about the 

crucial question. After that, the students discussed in a group to make some hypotheses 

and test the theory by experiment. Next, the students started to discuss the result or 

analyze the impact before concluding. Finally, let each team share their development with 

the whole class. Moreover, respondent P4 said that he had been using STEM education in 

his teaching, like the topic of making ice cream: 

1. He showed the learners about ice cream and asked a fundamental question about 

how the ice cream froze. 

2. The learners started to think about the root of the problem. 

3. The learners started to make hypotheses. After experimenting with their theory, 

they found the result under the teacher's facilitation. 

4. Each team started to do a presentation to the whole class. The respondent P5 

added that he provided the worksheet to the learners and then let the learners read 

and find out the experiment materials. After that, let the students find out the 

critical question, start to make the hypothesis, conduct the experiment to find the 

result, and give the presentation to the whole class. 

5. The teacher facilitated where that content applies in daily life.  

Advantages of applying STEM education: All respondents raised many benefits 

of using STEM education in their teaching, like spreading the theory to daily life, 

attracting the learners, and quickly understanding the content. Here is what respondent P1 
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said "In addition, If we know the theories but do not know where those theories related to 

or how to use those theories in daily life, therefore, the learners know the theories but 

they do not know or how to use those to apply in daily life. However, when applying 

STEM education in teaching, the learners understand the contents easily. When talking 

about the content, they know where those contents relate. Moreover, they can understand 

and remember those contents for a long time." Furthermore, respondent P2 mentioned 

that STEM education benefits the whole class. When she taught chemistry through STEM 

education, it made the students know about problems in daily life and could solve those 

problems as well, especially her students interested in STEM education rather than 

traditional teaching. The students needed to learn the lessons' benefits in daily life. 

Moreover, respondent P3 reported many benefits from STEM education, which could 

help the students think or learn by themselves. If we tell them, they will not believe 

themselves, meaning they listen to the teacher without paying attention. Respondent P4 

added that STEM education could help to apply the lesson to real life, for instance, the 

study on a freeze; thus, in theory, it just showed how the liquid froze. However, the 

learner needed to learn how that topic was helpful in real life. However, when applying 

STEM education, the learners knew how that topic applied in daily life, like they could 

make ice cream using the theory of the lesson. Respondent P5 added that he was satisfied 

with STEM education because it could help the learners know where the ideas apply in 

daily life and help society solve problems. 

The challenges of applying STEM education to chemistry subjects: What are the 

challenges of teaching chemistry subjects in STEM education?  

       Those teachers who were interviewees have been working as chemistry teachers at 

Preah Sisowat high school (NGS) and used to be trained in STEM education and have 

been applying STEM education in teaching chemistry. Therefore, they have found some 
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challenges in applying STEM education to teaching chemistry, such as Not enough 

STEM education training, lacking experimental tools, lack of time for teaching through 

STEM education, Student content knowledge, teacher competence in processing, and 

STEM education, difficult to apply some theories in daily life,  

       More STEM education training: Some respondents showed their perception of 

STEM education training. They raise that they just got STEM education training once or 

twice online; therefore, the respondents mention that if there are more STEM education 

courses, they will join again because they are not clear enough about STEM education. 

Similarly, respondent P2 suggested more STEM education training because she said she 

was trained once and could not know much about STEM education. Therefore, she felt 

blurred with teaching chemistry through STEM education. Similarly, respondent P3 said 

that she used to be trained by a technical team leader. Therefore, she thought the training 

was not enough for her, and she wanted to join more about STEM education. Moreover, 

respondent P4 mentioned that he used to be trained in STEM education once and 

practised the theory he was taught in his teaching; however, he wants more STEM 

training despite the repeated contents. 

  Lacking experimental tools: The testing tool is essential for teaching chemistry 

through STEM education to help the learners see directly and link the theories to practice. 

However, some of the respondents at Preah Sisowat high school (NGS) reported needing 

more experimental tools because those practical tools are expensive. Therefore, the 

school managers cannot buy those, and the respondents also said the challenge was 

creating an experiment when they reached that content. Respondent P2 noted that the 

problem lacked some experimental tools because some practical tools were expensive. 

For instance, when she conducted experimental tools regarding concentration, she needed 

to know whether the attention was the same as the theory; therefore, she needed the 
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equipment to measure that concentration. That equipment was necessary for teachers and 

students to know about the amount of attention in school. She also mentioned that 

standard experimental tools were enough, but when she did a complex experiment, there 

needed to be more, such as the expensive chemical elements; therefore, she used video 

clips instead. Respondent P3 also reported lacking experimental materials; however, the 

school tried to solve this problem. For example, when she taught in grade 8 about the 

mixture, she wanted to create an experiment. Still, there needed to be more experiment 

materials, and she could estimate that there was fifty to sixty per cent of the experiment 

materials. Respondent P5 also raised that sometimes, there were not enough experiment 

materials; thus, he needed to invent more. There were enough common experiment 

materials, but if he wanted to do a deep experiment, the materials needed to be more; like 

the atomic lesson, he could not experiment. 

       Lack of time for teaching through STEM education: Some respondents were 

concerned about the need for more time for teaching chemistry through STEM education. 

Because teaching through STEM education has many activities, the teachers at Preah 

Sisowath high school (NGS) cannot complete each step of STEM education on time that 

will need to be finished the next time. The respondent P1 said that the time taught at his 

school needs to be more teaching through STEM education because, at this school, 

chemistry is taught only 40mn to 45mn, and the class is also busy every time as well as 

teachers. Therefore, there needed to be more time to pre-prepare before teaching. 

Moreover, in teaching STEM education, the teacher should spend time preparing the 

experimental tools. Thus, the students needed more time to finish the step. They reached 

the fourth step at the end, and the left actions continued the next time. However, he can 

teach on time if there is one hour thirty minutes to two hours. Respondent P3 also raised 

the need for more time for teaching chemistry through STEM education because the 
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experiment lap is busy every day, causing the teacher could not prepare the experiment 

materials on time. We knew that the teachers needed to prepare the materials before 

teaching. That was why the teacher could not teach chemistry through STEM education 

and needed to finish the process next time. 

       Student content knowledge: In addition, Students of lower secondary school are 

not familiar with chemistry, especially STEM education, because the primary school is a 

regular school, but when they join Preah Sisowath high school (NGS), it is a new 

experience for them that is difficult for them to learn chemistry through STEM education. 

Thus, most respondents mentioned students' content knowledge, especially those in 

grades seventh and eight who had transferred from primary school; therefore, they need to 

gain basic knowledge regarding STEM education. Respondent P1 mentioned that most 

students needed to learn how to make a hypothesis and the experimental tools. When she 

taught about those experimental tools, the students still needed to learn those practical 

tools, so it was not easy for when the students to write experimental reports. Similarly, 

respondent P2 reported that sometimes it could be caused by students' habits like some 

learners did not want to learn through STEM education. Still, they preferred 

memorization because before they reached lower secondary school, they had been taught 

through traditional instruction. As a result, the teacher was challenged to change their 

habit. The respondent P3 also said that most of the students at lower secondary schools 

had a problem with the content knowledge regarding STEM education, especially in 

grade 7. STEM education was new for them, and they graded eight because the previous 

year was the Covid-19 era, so they were learning online without knowing STEM 

education. Respondent P4 also mentioned that student content knowledge was still low 

when he gave the learners a topic, but the learners could find the deep meaning of that 

topic. 
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Teacher competence in processing STEM education: Many respondents 

mentioned their competence in teaching chemistry through STEM education. Thus, they 

also said that if there is STEM education training, they want to join again. However, 

respondent P2 mentioned that some lessons were challenging to apply daily because of 

teacher content knowledge. For example, studying molecule geometry was challenging to 

use in daily life, which caused the learners to learn by imagination. As a result, the 

learners did not understand the contents and did not want to study this lesson. 

Furthermore, Respondent P1 raised that he always created sessions with his members 

regarding some challenges of teaching, especially STEM education. Members were 

always raised about how to write a hypothesis, critical questions, and the difficulty of 

applying some content in daily life. For instance, members needed to learn where Sodium 

had been used in everyday life or what the benefit of Sodium was in daily life. 

Furthermore, when we explained the using sodium in air-conditioners, the teachers 

needed to learn the process, and the students did not learn. Respondent P3 mentioned that 

she had a problem with the content knowledge, but she tried to ask the other teachers in 

her team. Similarly, respondent P4 said he needed daily help with applying the theory. 

Sometimes, some ideas took time to apply the real life. Respondent P5 added that some 

approach is challenging to use in everyday life. It could cause by his content knowledge 

that he could not find relevant in daily life, for instance, Atomic.             
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CHAPTER 5. DISCUSSION 

           In this part, the researcher emerged themes and sub-themes from the findings 

against the literature. The literature supports many theories. The key results of this study 

which discussed and identified the current practice and the challenges of teaching 

chemistry that related to the following two objectives: (1) the current practice of teaching 

chemistry through STEM education and (2) the challenges of teaching chemistry in 

STEM education in grade 8 at Preahsisowat high school. 

5.1 The Current Practice of Teaching Chemistry through STEM Education 

           The result of the current practice of teaching chemistry through STEM education, 

which found the data from the teachers at Preahsisowat high school who have teaching 

chemistry through STEM education, pointed out the answers as follows discussion: 

5.1.1 Using electronic devices in teaching chemistry 

           All participants mentioned that they apply electronic devices in their teachings, 

such as the internet, some websites, some apps, and social media. This finding is 

supported by Havice (2009), STEM education is an essential step toward achieving 

digital literacy. Havice also emphasized the power of hands-on technology and 

engineering education to bring the real world into the classroom, enabling students to 

examine issues, trends, and problems and respond to difficulties with flexibility and 

adaptation. 

           After all, all participants have been using electronic devices in their teaching 

because new-generation schools require teachers to teach in the 21st century especially 

using electronic devices. However, some respondents said they need to become more 

familiar with some electronic devices. 
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5.1.2 Benefits of electronic devices 

           According to the participants, electronic devices have provided many benefits for 

teaching and learning, such as supporting complex experiments in chemistry, saving time, 

student attraction, and effectiveness in education. Similarly, According to the study by 

Penuel et al. (2007), which involved 454 science instructors, those who received 

equipment and technology support made a significant contribution to the program's 

integration and modifications in science teaching techniques. Therefore, principals should 

be more interested in STEM education, and chances should be provided for them in this 

regard, despite the literature's emphasis on the relevance of school administrators, 

particularly in implementing STEM programs in schools. 

           Therefore, electronic devices play an essential role in 21st-century teaching. It 

could save time for teachers in education and can make the students more interested in 

learning. The outcome is crucial in our setting as a developing nation where students must 

use technology to learn new things from around the globe. 

5.1.3 Applying STEM education in teaching chemistry 

           All of the participants said they know the process of teaching through STEM 

education and some methods that support STEM education, such as the scientific method, 

IBL, and project-based learning. This finding is supported by Futurelearn (2021), using 

the Engineering Design Process is one way to plan lessons (EDP). These are a sequence 

of actions students can do as part of a project to create solutions to challenges. This 

project-based learning approach should promote flexible designs, images, and workable 

solutions. 

           Thus, all participants have been using STEM education in teaching they had 

trained regarding the Korean STEM model. However, most respondents still blur with 
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STEM education because they just had been trained by the technical team leader and also 

requested more STEM training from the expert. 

5.1.4 Advantages of applying STEM education 

There are a lot of advantages to teaching through STEM education, like P1, P2, 

P3, P4, and P5 raised, as the researcher has mentioned in the previous chapter. This result 

is supported by Dorie, Cardella, & Svarovsky (2014). Young students' propensity for 

applying multiple ideas and approaches to innovative and creative problem-solving is 

regarded as providing a rich basis for fostering early design-based problem-solving 

through integrating STEM disciplines. Similarly, English, King, & Smeed (2016) 

mentioned that students' conceptual surprises as they uncover new ideas are evident in 

many integrated STEM-based problems. For example, in designing and constructing an 

earthquake-proof building, sixth-grade students displayed abstract surprise as they 

discovered how construction materials, their measurements and costs, the structural 

shapes chosen, and the engineering techniques used all contributed to strengthening and 

stabilizing their building. And the study by Alumbaugh (2015) reported that the pupils' 

involvement and academic success might be enhanced by STEM instruction, according to 

the principal and the teachers. 

In sum, STEM education provides many benefits for learners and teachers. It can 

bring real-world situations to the class and offer 21st-century skills. Moreover, it can 

make the students more interested in learning. 

5.2 The Challenges of Teaching Chemistry through STEM Education 

The result of research question two, which found the data from the participants 

who had taught chemistry through STEM education, showed the answers as follows 

discussion:  
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5.2.1 Not enough STEM education training 

Lacking STEM education training is what the researcher has explored. The result 

of this study is supported by the survey by El-Deghaidy et al. (2017). It is observed that 

teachers who graduated from universities and teacher candidates in Turkey need to 

graduate with sufficient training. Their in-service training is separate from the 

deficiencies of the teachers regarding STEM education. It reported that secondary school 

science teachers in Turkey and some other countries feel incompetent regarding STEM 

education. University-industry collaboration is required to achieve these qualifications. 

Moreover, this result is supported by the study by Casey, (2012). The number of 

mathematics and science teachers with hands-on experience in STEM education is 

limited. According to a National Science Foundation report, teachers can also lack formal 

education in STEM pedagogies. According to the study, 30% of middle school science 

teachers lack practical experience. 

In total, even though all respondents have applied STEM education in teaching 

and were trained in STEM education, they are still blurred. However, all of them 

mentioned that if there is more STEM education training, they will join again despite the 

repeated content. So this issue should solve for them, especially for more STEM 

education training. 

5.2.2 Lacking experimental tools 

Another important conclusion is that there isn't a need to be more educational 

resources, technology tools, or support services. This finding has also been documented 

in earlier research, particularly in rural areas and developing nations (Goodpaster et al., 

2012; Hsu et al., 2011; Margot and Kettler, 2019). Furthermore, this study is supported by 

Sovansophal, (2019) general Lack of laboratories and adequate materials or the teaching 

of science subjects at upper secondary school leaded students to feel unequal in pursuing 
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a science-related degree successfully. Many needed to understand the employment 

opportunities available to science graduates. They were attracted to the more conventional 

route through a Lack of confidence. Moreover, this trend also is rooted in the fact that 

more HEIs offer scholarship positions in non-STEM-related fields and fewer in the 

STEM fields.  

Most participants in the current study expressed dissatisfaction with the Lack of 

practical circumstances they felt were necessary for effective STEM instruction. 

However, the solution to this problem can take some time and work. Therefore, in-service 

teacher training and professional development programs may need to emphasize helping 

teachers learn coping mechanisms to implement STEM integration while working with 

the resources currently accessible in the teaching and learning environments. 

5.2.3 Lack of time for teaching through STEM education 

           According to the research finding, some respondents raised about lacking time for 

teaching through STEM education. Some scholars acknowledged that teachers are 

concerned about the extra workload caused by planning and integrating STEM lessons 

into their existing curriculum. They have to allocate more time to work with teachers of 

other subjects and to prepare materials for students. Lack of time is one of the significant 

and most prevalent issues teachers face while implementing STEM lessons (Bagiati and 

Evangelou, 2015; Hsu et al., 2012; Park et al., 2016). 

           In sum, time is essential for teaching through STEM education, and this method 

needs enough time. However, some respondents mentioned that teaching through STEM 

education takes a long time because they need to prepare the material for the experiment 

and clean it after an investigation which shows that they were workload; therefore, they 

can finish the content on time. Consequently, we should solve this problem by creating a 

lap assistant to help the teacher. 
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5.2.4 Student content knowledge 

Most of the respondents mention that student content knowledge on STEM 

education is still low at lower secondary. This finding is in line with some literature that 

claimed that student concerns are yet another roadblock to integrating STEM instruction. 

Teachers may think that pupils need help to participate fully in STEM integration. 

Sometimes teachers misjudge how capable their students are of handling STEM problems 

(Al Salami et al., 2017; Asghar et al., 2012; Bagiati and Evangelou, 2015; Goodpaster et 

al., 2012; Van Haneghan et al., 2015). Many educators think some subject matter is too 

challenging for kids, which could demotivate them. Teachers in remote locations worry 

that many of their students are underachievers, and it might be challenging to adapt the 

curriculum to fit these students' requirements (Goodpaster et al., 2012). 

5.2.5 Teacher competence in processing STEM education                                          

The most significant difficulties in teaching chemistry through STEM education 

are related to teacher competence. All participants acknowledged that some lessons took 

more work to implement daily due to teacher content knowledge. This finding is 

supported by some literature which asserts teachers frequently feel they lack subject 

matter knowledge regarding the content of STEM lessons and that pre-service and in-

service teacher preparation programs fall short in preparing teachers for STEM 

implementation (Al salami et al., 2017; Nadelsom and Seifert, 2013). 

In brief, all of the participants mentioned their limited content knowledge. They 

said that some contents are difficult to apply in daily life, which can cause by their 

content knowledge. Moreover, they found it challenging to do some experiments. Thus, 

we should solve this issue to develop teacher competence. 
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CHAPTER 6: CONCLUSION 

The researcher outlined the overall study results in this chapter based on each 

research issue and discussed the limits of the study's conduct. He then advised the study's 

participants about its findings. 

6.1 Conclusion 

The current study examined the problems Preah Sisowath High School faced in 

integrating STEM education into chemistry teaching. The research found that teaching 

chemistry using STEM methods and technology was effective. However, the results 

revealed several obstacles teachers faced in their attempts to integrate STEM modules 

into their curricula. These obstacles included the teachers' and students' need for more 

expertise in innovative STEM teaching techniques and practical obstacles like a shortage 

of time, space, materials, and technical resources. For teachers to feel more secure and 

better prepared to teach STEM, in-service teacher professional development programs 

should emphasize providing instructors with current STEM knowledge and teaching 

techniques. Additionally, It is essential for professional learning and development 

designers and trainers to provide teachers with the resources they need to handle 

difficulties and alter their current teaching contexts to fit STEM education for their 

students and schools. 

6.2 Limitations of the Study 

Despite the benefits mentioned above, the study has several drawbacks that 

require more investigation. First, the study used a qualitative research approach and 

involved five teachers from a Phnom Penh school. This might prevent the study's 

conclusions from being broadly applied. Future studies could use mixed-methods 

research designs to ensure the breadth and depth of the findings. Second, only teacher 
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voices were examined within the parameters of the study. Through the perspectives of 

many stakeholders, including students, students' parents, school administrators, and 

school leaders, future research could examine the difficulties facing STEM education in 

Preah Sisowath high school (NGS) and other situations of a similar nature. This might 

paint a thorough picture of the challenges faced by teachers in STEM education. 

6.3 Recommendations 

Given the information from the respondents, some recommendations may improve 

the efficacy of teaching chemistry through STEM education. First, the first school 

administrator should develop more STEM education training so that the instructors can 

advance their STEM knowledge. The teacher should let the students practice the STEM 

experiment in groups and, in particular, should repeat the STEM experiment frequently to 

ensure that the students are familiar with it. Second, the teacher should be concerned 

about the students' content knowledge and how they can effectively process their STEM 

practice. Finally, a lap helper should be available in each lap to assist the teacher in 

carrying out the experiments or clean the materials afterwards. It might save time for 

teachers in particular. Furthermore, it should be highlighted that although this qualitative 

study involved instructors from a Phnom Penh high school, the conclusions and 

suggestions apply to various regions of Cambodia. 
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APPENDICES 

APPENDIX A: INTERVIEW QUESTIONS (ENGLISH VERSION) 

មជឍមណឌ លប្សាវប្ជ្ជវគរងុកាទលយជំនាន់ថ្ម ី
NEW GENERATION PEDAGOGICAL RESEARCH 

CENTER 

 

                

Research Topic: The Challenges of Teaching Chemistry in Lower 

Secondary School through STEM Education: A Case Study at Preahsisowath 

High School                                             

Supervisee:  Ry Rathanak 

Supervisor: H.E. Dr. Chan Roath 

Interview Questions (Semi-Structure) 

Opening  

Greeting! How are you doing today? Thank you so much for accepting the request to 

participate in this pilot interview. First of all, I would like to introduce myself. My name 

is Ry Rathanak. I’m perusing M.Ed in majoring Mentoring at New Generation 

Pedagogical Research Center (NGPRC) of National Institute of Education (NIE). In order 

to complete my master’s degree successfully, I’m currently conducting one research over 

the topic “The Challenges of Teaching Chemistry in grade 8 through STEM Education: A 

Case Study at Preahsisowath High School.”  

 This is such a great opportunity for letting me ask questions regarding my topic. 

I’m really appreciate your time for spending on this interview. Please be noted that all 

your information that you have talked will be kept confidential.  

Teacher interview protocol 

I. General information 

• Could you introduce yourself?  

• Which grade do you teach? 
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• How many classes do you teach? 

• How many hours do you teach per week?  

• How many years do you experience in teaching Chemistry subject? 

II. Current practice of teaching chemistry through STEM education 

Digitalizing teaching and learning activities 

1. Have you used electronic devices in teaching chemistry so far? What electronic 

devices have you been using?  

2. Can you raise some examples that electronic devices support your teaching practice? 

STEM teaching method 

3. Have you adopted STEM teaching method into your teaching practice? Why or why 

not? 

4. Can you tell me some about them? 

❖ Possible/expected answers: 

• Teacher asks the question 

• Students conduct the research to answer the teacher’s question 

• Students imagine 

• teacher and students plan 

• Students create hypotheses 

• Students test the hypotheses 

• Student improve the knowledge after experiment 

III. The challenges of teaching chemistry through STEM education 

Lack of Training on STEM Education 

5. Have you ever been trained regarding the STEM method? 

6. How often have you been trained per year? 

7. Are you satisfied with the training? Why or why not? 

Lacking of materials and laboratory 

8. Do you think the experimental equipment and laboratory important in teaching 

chemistry through STEM education? Why and why not? 

9. Do you there are enough experimental materials for you and your students? Why and 

why not? 

Gender and Student Motivation 

10. In your experience, have you noticed any significant difference between male and 
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female students in terms of their interest in chemistry subject?  

11. If yes how does it affect your teaching? Please provide specific example. 

12. Could you raise some barriers that you think it’s difficult to deal with? Why? 

 

Closing  

 Do you have any more questions you want to clarify or add? It comes to an end of 

this interview now. I’m so grateful for this insightful information that you provided. 

Thank you so much. Please have a great day.   
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APPENDIX B: PILOT-INTERVIEW QUESTIONS (KHMER VERSION) 

មជឍមណឌ លប្សាវប្ជ្ជវគរងុកាទលយជំនាន់ថ្ម ី
     NEW GENERATION PEDAGOGICAL RESEARCH 

CENTER  

 

ប្រធានរទប្ាវប្ាវ៖ រញ្ហា ប្រឈមក្នុងការរងប្ងៀនមុខវាិា គីមតីាមបររអររ់បំទែម: 
ក្រណីទិក្ា វទិាល័យប្រះទីុទុវត្ថ(ាលាងរៀនជំនានថ់្មី) ក្ប្មតិ្មធ្យមទិក្ារឋមភូម ិ

អនក្ប្ាវប្ាវ៖ រ ីរត្នៈ 

ប្គដឹូក្នា៖ំ ឯក្ឧត្តមរណឌិ ត្ទភាចារយ ចន័ែ រត័្ន 

ទំណួរទម្ភា ទនា៍ក្លបង (Semi-Structure) 

 ងទចក្ដីង ដ្ើម 
 ជប្ម្ភរទួរអនក្ប្គូ/ងលាក្ប្គូ! ងត្ើងលាក្ប្គូ/អនក្ប្គូទុខទរាយាងទ ថ្ថ្ៃងនះ? 
ទូមអរគុណងប្ចើនបដលងលាក្ប្គូ/អនក្ប្គូ 
បានយល់ប្រមចូលរមួក្នុងការទម្ភា ទនល៍ក្ខណៈាក្លបង។ ារឋម ខំុ្ទូមបណនាខំលួនរនតិច។ 
ខំុ្ង ម្ ះ រ ីរត្នៈ។ ខំុ្កំ្រុងបត្រនតការទិក្ាររញិ្ហា រប្ត្ានខ់ពទ់អររ់ ំ
ឯក្ងទទប្រឹក្ាគរុងកាទលយ ងៅឯមជឈមណឌ លគរុងកាទលយជំនានថ់្មីថ្នវទិាាថ នាតិ្អររ់។ំ 
ងដើមបរីញ្ចរក់្ប្មតិ្ររញិ្ហា រប្ត្ានខ់ពទ់ងនះងោយងាគជយ័, ទរវថ្ថ្ៃ 
ខំុ្កំ្រុងបត្ងធ្វើការទិក្ាប្ាវប្ាវមយួងលើប្រធានរទ 
“រញ្ហា ប្រឈមក្នុងការរងប្ងៀនមុខវាិា គីមតីាមបររអររ់បំទែម: ក្រណីទិក្ា 
វទិាល័យប្រះទីុទុវត្ថ(ាលាងរៀនជំនានថ់្មី) ក្ប្មតិ្មធ្យមទិក្ារឋមភូម។ិ” 
 ងរលងនះរិត្ាលអណាទ់ 
បដលងលាក្ប្គូ/អនក្ប្គូបានអនុញ្ហា តិ្ឲ្យខំុ្ទួរនូវទំណួរមយួចំនួន 
ទាក្ទ់ងាមយួប្រធានរទររទ់ខំុ្។ 
ខំុ្រិត្ាបថ្លងអំណរគុណយ៉ា ងថ្ប្ក្បលងចំង ះការចំណាយងរលររទ់ងលាក្ប្គូ/អនក្ប្គូក្នុងការងធ្វើ
រទទម្ភា ទនង៍នះ។ ទូមងលាក្ប្គូ/អនក្ប្គូក្ត្ទ់ម្ភា ល់ថា រត័្ម៌្ភនបដលងលាក្ប្គូ/អនក្ប្គូ 
បាននិយយនឹងប្តូ្វបានរក្ាទុក្ាទម្ភៃ ត្។់ ងលាក្ប្គូ/អនក្ប្គូអាចងធ្វើអារមមណ៍ឲ្យធូ្រប្ាល 
ង ើយរកី្រាយក្នុងការង ល្ើយនូវទំណួរ។ ប្រទិនងរើងលាក្ប្គូ/អនក្ប្គូ 
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មនិចងង់ ល្ើយនូវទំណួរណាមយួ ងលាក្ប្គូ/អនក្ប្គូអាចរលំង 
ឬមនិង ល្ើយនូវទំណួរងនាះបានប្គរង់រល។ ទូមងលាក្ប្គូ/អនក្ប្គូ កំុ្ម្ភនអារមមណ៍ថាតឹ្ងបត្ង។ 
ទូមងធ្វើតាមទប្មួលចុះ។ ងត្ើងលាក្ប្គូ/អនក្ប្គូ ងប្ត្ៀមខលួនង ើយឬងៅ? 
ងត្ើរួក្ងយើងអាចចារង់ ដ្ើមបានបដរឬងទ?  

 

សំណួរសម្ភា សនស៍ម្រម្ភបម់្ររូ 
I. ពត័ម្ភនទូទៅ 

• ទតើទោកម្ររូអ្នកម្ររូអាចណណនខំ្លួនបនតិចបានទទ? 

• ទតើទោកម្ររូអ្នកម្ររូបទម្ររៀនថ្នន កទី់ប ៉ុនា នខ្លះ? 

• ទតើទោកម្ររូអ្នកម្ររូបទម្ររៀនប ៉ុនា នថ្នន ក?់ 

• ទតើទោកម្ររូអ្នកម្ររូបទម្ររៀនប ៉ុនា នទម្ភ រកន៉ុរមយួសបាត ហ៍? 

• ទតើទោកម្ររូអ្នកម្ររូម្ភនបទពិទោធនប៍ទម្ររៀនរីមវីទិាប ៉ុនា នឆ្ន ទំហើយ? 

II. ការអ្ន៉ុវតតនក៍ារបទម្ររៀនរីមវីទិានទពលបចច៉ុបបនន 
ការបញ្ជូ លបទចចកវទិា និរសកមាភាពននការទរៀន 

1. ទតើទោកម្ររូអ្នកម្ររូបានទម្របើឧបករណ៍ទអ្ឡិចម្រតូនិចកន៉ុរការបទម្ររៀនម៉ុខ្វជិ្ជជ រីមណីែរឬទទមកទល់

ទពលទនះ ?ទតើឧបករណ៍ទអ្ឡិចម្រតូនិចអ្វីខ្លះណែលទោកម្ររូអ្នកម្ររូបានទម្របើ? 

2. ទតើទោកម្ររូអ្នកម្ររូអាចទលើកជ្ជឧទាហរណ៍ខ្លះៗអំ្ពីការទម្របើម្របាស់ឧបករណ៍ទអ្ឡិចម្រតូនិចកន៉ុរ

ការបទម្ររៀន? 

វធីិសាស្ត្រតាមបែែអែ់របំ្ែម 

3. ទតើទោកម្ររូអ្នកម្ររូបានបញ្ជូ លការអ្បរ់តំាមណបបណសែមទៅកន៉ុរការបទម្ររៀនណែរឬទទ ?

ទហត៉ុអ្វីបានជ្ជទោកម្ររូអ្នកម្ររូបញ្ចូ ល ឬទហត៉ុអ្វីបានជ្ជទោកម្ររូមនិបញ្ចូ ល? 

4. ទតើទោកម្ររូអាចទរៀបរាបអំ់្ពីវធីិោស្តសតតាមណបបអ្បរ់ណំសែមណែលទោកម្ររូអ្នកម្ររូធ្លល បប់ានទម្របើក
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នលរមកបានណែរឬទទ? 

❖ ចទមលើយរពឹំរទ៉ុក៖ 

• ម្ររូសួរសំណូរ 

• ពិនិតយទមើលចំទណះែឹរសិសស 

• សិសសកំណតស់មាតិកមា 

• សិសសទ ែ្ៀរផ្ទែ តស់មាតិកមាតាមរយៈការពិទោធន ៍

• សិសសវភិារភារលទធ្ល 

• សិសសទធវើការសននិដ្ឋា ន 

• សិសសណចករណំលកលទធ្ល 

III. បញ្ហា ម្របឈមកន៉ុរការបទម្ររៀនរីមតីាមណបបអ្បរ់ណំសែម 
ករវះកន៉ុរការបណត៉ុ ះបណ្តត លសតីអំ្ពីការអ្បរ់តំាមណបបណសែម 

5. ទតើទោកម្ររូអ្នកម្ររូធ្លល បម់្រតូវបានទទួលការបណត៉ុ ះបណ្តត លអំ្ពីវធីិោស្តសតអ្បរ់តំាមណបបណសែមណែរ

ឬទទ? 

6. ទតើទោកម្ររូអ្នកម្ររូទទួលបានការបណត៉ុ ះបណ្តត លប ៉ុនា នែរកន៉ុរមយួឆ្ន ?ំ 

7. ទតើទោកម្ររូអ្នកម្ររូទពញចិតតនឹរការបណ្៉ុ ះបណ្តត លទនះណែរឬទទ  ?ទហត៉ុអ្វីទពញចិតត 

ទហត៉ុអ្វីមនិទពញចិតត?  

ករវះនូវសម្ភា រឧបទទស និរបនែបពិ់ទោធន ៍
8. ទតើទោកម្ររូអ្នកម្ររូរិតថ្នឧបករណ៍ពិទោធន ៍

និរបនែបពី់ទោធនម៍្ភនោរៈសំខានក់ន៉ុរការបទម្ររៀនរីមវីទិាតាមណបបអ្បរ់ណំសែមណែរឬទទ ?

ទហត៉ុអ្វីសំខាន ់ទហត៉ុអ្វីមនិសំខាន់?  
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9. ទតើម្ភនសម្ភា រពិទោធនម៍្ររបម់្រាបស់ម្រម្ភបទ់ោកម្ររូអ្នកម្ររូ និរសិសាន៉ុសិសសណែរឬទទ ?

ទហត៉ុអ្វីបានម្ររបម់្រាន ់ទហត៉ុអ្វីមនិម្ររបម់្រាន់?  

សមភាពទយនឌរ័ និរការទលើកទឹកចិតតសិសស 
10. តាមបទពិទោធនរ៍បស់ទោកម្ររូអ្នកម្ររូ 

ទតើទោកម្ររូអ្នកម្ររូកតស់ម្ភា ល់ទ ើញថ្នរវារសិសសសិសសម្របុស និរសិសសម្រសី 

ទតើម្របទេទសិសសណ្តណែលទពញចិតតនឹរម៉ុខ្វជិ្ជជ រីម?ី. 

11. ម្របសិនទបើម្ភនទតើវាប ះពាល់ែល់ការបទម្ររៀនរបស់ទោកម្ររូែូចទមតចខ្លះ ?

សូមទោកម្ររូអ្នកម្ររូទលើកយកឧទាហរណ៍មកបញ្ហជ ក។់ 

12. ទតើទោកម្ររូអ្នកម្ររូអាចទលើកយកបញ្ហា ម្របឈមមយួចំនួនបានទទ 

ណែលទោកម្ររូអ្នកម្ររូរិតថ្នវាពិបាកទែើមបទីដ្ឋះម្រោយ  ?ទហត៉ុអ្វីបានវាពិបាកទដ្ឋះម្រោយ។  

ងទចក្ដីរញ្ចរ ់

 ងត្ើងលាក្ប្គូ/អនក្ប្គូម្ភនទំណួរអវី ងដើមបទួីររញ្ហា ក្ឬ់ ចងរ់បនថមក្បនលងណាមយួ 
បដរឬងទ? ឥឡូវងនះកិ្ចចទម្ភា ទនង៍នះ បាន្នមក្ដល់ទីរញ្ចរង់ ើយ។ ខំុ្រិត្ាអរគុណ 
ងលាក្ប្គូ/អនក្ប្គូណាទ់ បដលបាន ដ្ល់រត័្ម៌្ភនដទីុ៏ជងប្ៅងនះ។ អរគុណងប្ចើន 
ងលាក្ប្គូ/អនក្ប្គូ។ ជូនររងលាក្ប្គូ/អនក្ប្គូរកី្រាយ និងងាគជយ័ប្គរភ់ារកិ្ចច។  
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APPENDEX D: COSENT LETTERS FORMAT 

 ខ្ុ ំបាទង ម្ ះ    រ ីរត្នៈ   ាគរុនិទិសត្ក្ំរុងទិក្ាថាន ក្រ់រញិ្ហា រប្ត្ានខ់ពទ់អររ់ ំ
ឯក្ងទទប្នក្ប្រឹក្ាគរុងកាទលយ ងៅមជឈមណឌ លប្ាវប្ាវគរុងកាទលសជំនានថ់្មីថ្នវទិាាថ នាត្ិអររ់។ំ 
ខ្ុ ំបាទបាន នងឹក្ំរុងងធ្វើការទិក្ាប្ាវប្ាវងលើប្រធានរទ 
“បញ្ហា ប្បឈមកនងុការបងប្ងៀនមុខវិជ្ជា គមីីតាមបបបអប់របំទែម: ករណីទកិា 
វិទ្យាលយ័ប្រះទុទីវុត្ថ(សាលាងរៀនជំនានថ្ម)ី កប្មិត្មធ្យមទកិាបឋមភូមិ” 
បដលាារណារញ្ចរថ់ាន ក្រ់រញិ្ហា រប្ត្ានខ់ពទ់ររទ់ខ្ុ។ំ 

១. ងោលរំណងថ្នការប្ាវប្ាវ 
 ាការរិត្ណាទ់ ការទិក្ាប្ាវប្ាវប្ត្ូវបានងធ្វើងឡើងក្នុងងោលរំណង 
រុក្រក្នូវរត័្ម៌្ភនបដលារញ្ហា ប្រឈមររទ់ប្គូរងប្ងៀនគីមវីទិាមធ្យមទិក្ារឋមភមូ ិ
ងៅងលើការរងប្ងៀនមុខវាិា គីមវីទិា ថ្នាលាងរៀនជំនានថ់្មី វទិាល័យប្រះទីុទុវត្ថ។ិ 
ាមយួោន ងនះ្ងបដរ ការប្ាវប្ាវងនះក្ច៏ងរ់ក្ឲ្យង ើញនូវដំងណាះប្ាយបដលងលាក្ប្គូ 
អនក្ប្គូងៅាលាងនះបានអនុវត្ត ក្នុងការងោះប្ាយរាល់រញ្ហា          នមីយួៗ។ 
លទធ្លបដលបានរក្ង ើញរីការប្រមូលទិនននយ័រីភាគ ីក្រ់ន័ធដូចា ងលាក្ប្គ ូអនក្ប្គូ 
ឯក្ងទទគីមវីទិាទាងំអទ់ នងិ្ដល់រត័្ម៌្ភនយ៉ា ងទំខាន់ៗ  ក្នុងការរមួចំបណក្ាឯក្ារងយង 
បដលាមូលោា នប្គឹះ ទប្ម្ភររ់ង្ហា ញអនក្ ក្រ់ន័ធទាងំអទ់ក្នុងវទ័ិយអររដូំចា គណៈប្គរប់្គងាលា 
និងប្គូរងប្ងៀន ឲ្យដឹងនូវរាល់រញ្ហា ប្រឈមបដលបានងក្ើត្ម្ភនងឡើងក្ំឡុងងរលរងប្ងៀនតាមបររបទែម 
ប្រមទាងំរង្ហា ញនូវដំងណាះប្ាយទមប្ទរងៅងលើរញ្ហា ប្រឈមនមីយួៗ។ ងលើទរីងនះ 
ការទិក្ាមយួងនះ ក្ប៏ានជយួ ទប្មួលដល់ការងរៀន និងរងប្ងៀនតាមបររអររ់បំទែម 
បដលង្លើយត្រងៅនឹងការអររ់នំា     ទត្វត្សនទ៍២ី១។ ាចុងងប្កាយ 
ការទិក្ាមយួងនះអាចនឹងកាល យងៅាឯក្ារងយងដទំ៏ខានច់ំង ះទិទស និទសតិ្ ាស្ត្ាត ចារយ 
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ប្គូរងប្ងៀន 
ក្ដូ៏ចាាថ រន័ ក្រ់ន័ធទប្ម្ភរយ់ក្ងៅងធ្វើការប្ាវប្ាវរបនថមងទៀត្ងលើប្រធានរទងនះឲ្យកានប់ត្ទីុជ
ងប្ៅ។ 

២. ដំងណើ រការថ្នការប្ាវប្ាវ 
ប្រទិនងរើងលាក្ប្គូ/អនក្ប្គអូនុញ្ហា ត្ងអាយចូលរមួក្នុងការទម្ភា ទងនះ 

ងនាះងលាក្ប្គូ/អនក្ប្គនូិងប្ត្ូវទួរនូវទំនួរទំខាន់ៗ មយួចំននួបដលទាក្ទ់ងងោលរណំងថ្នការទិក្ាប្ាវ
ប្ាវមយួងនះរ៉ាុងណាណ ះ។      
តាមប្នក្ថ្នទំនួរនីមយួៗងលាក្ប្គូ/អនក្ប្គូអាចនឹងចំណាយងរលងវលាប្រម្ភណរី  ១៥  ងៅ  ២០នាទី 
ដូងចនះការទម្ភា ទនអ៍ាចចណំាយងរលររទ់ងលាក្ប្គ/ូអនក្ប្គូប្រប ល ៣០ ងៅ ៤៥នាទ។ី 
ប្រមោន ងនះបដរ ក្ំឡុងងរលទម្ភា ទ ខ្ុ ំទូមអនុញ្ហា ត្ងធ្វើការថ្ត្ទងមលង ក្ដូ៏ចាថ្ត្វងីដអូ  
(ប្រទិនងរើទម្ភា ទនត៍ាមរយៈក្មមវធិ្ី Zoom)  
ងដើមបទុីក្ាឯក្ារនិងរបាយការណ៍បដលាជំនួយក្នុងការរក្ប្ាយទិនននយ័ទប្ម្ភរក់ារទិក្ាប្ាវ
ប្ាវមយួងនះ        
ង ើយឯក្ារទាងំងនះនឹងអាចម្ភនការង្ែៀងផ្ទែ ត្ា់មយួងលាក្ប្គ/ូអនក្ប្គូងៅងរលងប្កាយងទៀត្ប្រទិនងរើ
ម្ភនក្រណីមយួចំនួន បដលខ្ុអំាចនិងទូមងលាក្ប្គ/ូអនក្ប្គូ្ ដល់ការទម្ភា ទារាថ្មីមដងងទៀត្។ 
អវីបដលទំខានង់នាះគឺរាល់រត័្ម៌្ភននិងឯក្ារទាងំឡាយបដលទាក្ទ់ងនិងងលាក្ប្គូ/អនក្ប្គូខ្ុ ំនិងរក្ាការ
ទម្ភៃ ត្ជូ់ន       ងោយរុំម្ភនការរង្ហា ញរត័្ម៌្ភនផ្ទែ ល់ខលួនររទ់ងលាក្ប្គ/ូអនក្ប្គកូ្នុងការប្ាវប្ាវងឡើយ 
ប្រទិនងរើរុំម្ភនការអនុញ្ហា ត្រីងលាក្ប្គ/ូអនក្ប្គូបដលា 

ាមខីលួន។ 

៣. ងោលការណ៍រក្ាការទម្ភៃ ត្ ់
 រត័្ម៌្ភនទាងំអទ់នឹងរក្ាការទម្ភៃ ត្ ់ 
ងោយម្ភនបត្អនក្ប្ាវប្ាវបត្ម្ភន ក្ប់ដលអាចងប្រើប្បាទ់បាន។   វាមនិបមនាងត្ទត  
ង ើយក្ោ៏ម នចងមលើយខុទឬប្ត្វូបដរ។   
រត័្ម៌្ភនររទ់ងលាក្ប្គូ/អនក្ប្គូរិត្ាម្ភនារៈទំខានណ់ាទ់ទំរារខ់្ុ ំ   
ង ើយខ្ុ ំទងឃមឹថាងលាក្ប្គ/ូអនក្ប្គូ អាចចូលរមួាការទិក្ាប្ាវប្ាវងនះ។ 
វាាជងប្មើទររទ់ងលាក្ប្គ/ូអនក្ប្គូ ងរើងទាះរីងលាក្ប្គូ/អនក្ប្គូ   ចងឬ់មនិចងចូ់លរមួក្ង៏ោយ។   
ប្រទិនងរើងលាក្ប្គ/ូអនក្ប្គូងប្ជើទងរ ើទចូលរមួាមយួការទិក្ាងនះ 
ងលាក្ប្គូ/អនក្ប្គូម្ភនទិទធិមនិង្លើយទំនួរណាមយួឬរញ្ចរក់ារង្លើយទំណួរងៅប្ត្ងទំ់ណួរណាមយួ។ 
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៤. ការទំនាក្ទ់ំនងមក្អនក្ប្ាវប្ាវ 
 ប្រទិនងរើងលាក្ប្គ/ូអនក្ប្គូម្ភនទំនួរឬរញ្ហា ណាមយួ ក្រ់ន័ធនឹងការប្ាវប្ាវងនះ     
ងលាក្ប្គូ/អនក្ប្គូអាចទំនាក្ទ់នំងមក្កានខ់្ុ ំផ្ទែ ល់បដលាអនក្ប្ាវប្ាវតាមរយៈងលខទូរទ័រែ:   ០១១ 
៩២១ ៦៦៤(ងត្ងឡប្កាម) នងិ E-mail: rathanakry95@gmail.com ។ 

៥. ក្ចិចប្រមងប្រៀងក្នុងការចូលរមួ 
 ងោលរំណង     ររទ់ការប្ាវប្ាវបានរនយល់យ៉ា ងចាទ់ងោយអនក្ប្ាវប្ាវ 
ង ើយខ្ុ ំនឹងចូលរមួក្នុងការទិក្ាប្ាវប្ាវមយួងនះ។ ខ្ុ ំដងឹថា ខ្ុ ំអាចង្លើយឬ មនិង្លើយនូវទំនួរណាមយួ 
ងោយោម នល័ក្ខខណឌ អវីទាងំអទ់។ 

  

 

 

 

 

 

 

 

 

 

អនក្ចូលរមួ 

កាលររងិចេទ៖  

 ត្ថងលខា៖  

ង ម្ ះ៖  

 

 

 

 

 

 

 

 

 

 

អនក្ប្ាវប្ាវ 

កាលររងិចេទ៖  

 ត្ថងលខា៖  

ង ម្ ះ៖  
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