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Executive Summary 

Purpose 

Chevron’s Enjoy Science Project is a $30 million, five-year, public-private partnership to strengthen Thailand’s 

competitiveness and innovation by improving science, technology, engineering and math (STEM) education, and 

technical vocational education and training (TVET) across the country. It will accomplish this through the development 

of STEM teachers and the rollout of STEM and Technical Vocational Education Hubs nationwide. Convening a range of 

partners in civil society, academia, the private sector, and the government, Enjoy Science will directly benefit more 

than 600 schools and 500,000 students, teachers, principals, government education officials, community members, and 

workers, providing increased career opportunities and higher wages.  

In May 2016, Kenan Institute Asia partnered with Management Systems International (MSI) to provide third party 

evaluation services to the Chevron Enjoy Science Project, on which Kenan serves as the lead implementing and 

coordinating agency. The Enjoy Science evaluation team consists of evaluation and education experts from MSI and the 

members of the National Research Team (NRT) — education professors and research assistants from 15 regional 

universities throughout Thailand. MSI and the NRT jointly developed the evaluation design and implementation plan, 

which includes direct evaluation questions to demonstrate impact and a learning agenda of additional research 

questions motivated by the specific research agenda of each researcher. MSI’s partnership with the NRT ensures the 

relevance and sustainability of the Enjoy Science research agenda in the Thai context. The NRT recruited research 

assistants to help carry out the data collection activities, and contributed valuable feedback throughout analysis and 

reporting. Kenan Institute Asia contributed to the effort by providing support and strategic advisory services, and also 

assisting with the process of entering data into machine readable formats for reflection, analysis, and dissemination. 

The aim of this evaluation is to deliver rigorous and reliable measurements of program effectiveness through an 

innovative model of engagement with academicians and researchers across Thailand. Data will be collected at three 

time points: baseline, midline and endline. This summary presents findings from the baseline assessment of Enjoy 

Science program. Findings must be interpreted with caution given this is the first assessment of the program and 

additional observations over time are needed to answer the research questions guiding this evaluation and to make 

robust assessments of program impact.  

The Enjoy Science evaluation specifically focuses on the STEM and TVET components and their activities, subdivided as 

follows: 

1. STEM Component 

1. Does professional development and mentoring of science teachers in the areas of project and inquiry-based 

learning strengthen teacher engagement and instructional practice?  

2. Do strengthened curriculum materials and improved teacher engagement and instructional practice lead to 

increased student interest and engagement in math and science subjects? 

3. Does improved teacher engagement and instructional practice lead to increased student achievement on 

national math and science metrics? 

4. Does increased student achievement in math and science lead to increased selection of STEM/TVET academic 

tracks? 

5. Does increased selection of STEM/TVET academic tracks lead to more graduation from STEM/TVET academic 

tracks? 
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2. TVET Component — STEM for TVET (STVET) Activity 

1. Does professional development and mentoring of science teachers in the areas of project and inquiry-based 

learning strengthen teacher competency and practice? 

2. Do strengthened curriculum materials lead to increased relevance of the curriculum and improve teacher 

competency and practice? 

3. Does increased curriculum relevance and improved teacher practice improve student learning of applied 

science? 

3. TVET Component — TVET Technical Activity 

1. Does professional development and curriculum enhancement improve teacher competency? 

2. Do curriculum enhancements make the curriculum more industry relevant? 

3. Do improved teacher competency, industry-relevant curriculum, short courses and work placement improve 

the skills, abilities and experience of students? 

4. Do improved skills, abilities and experience of students improve their job readiness? 

5. Does improved job readiness among students improve the perceived quality of labor supply by employers? 

Methodology 

The current evaluation used a mixed-methods approach relying on both primary and secondary data analyses to 

establish baseline measurements of Enjoy Science in Thailand between 2015 and 2016. Primary data (quantitative and 

qualitative) documented perceptions of students, math/science teachers and directors on a diverse range of topics, 

such as students’ perceived competence, teachers’ practices in the classroom, students’ and teachers’ perception on 

the utility and long-term usefulness of STEM studies. Secondary data included the Ordinary National Educational Test 

(O-NET) and the Vocational National Education Test (V-NET) exams assessment data.  

The mixed methods approach provides an initial estimate on quantitative Enjoy Science outcomes. These findings are 

supplemented with qualitative insights related to the context in which Enjoy Science professional development 

activities take place and stakeholder perceptions on other factors that may influence the effectiveness, relevance and 

sustainability of the program.  

The NRT developed detailed work plans and systems to ensure data collection was standardized across provinces, 

implemented with fidelity and adhered to standards of quality set by our evaluation team. Scripts and checklists were 

drafted to guide the research assistants in sampling of students and teachers, completing consent forms by students, 

teachers and parents, as well as coding and administering quantitative and qualitative data collection instruments. 

Systems were also developed to ensure standardization and quality of data entry/coding activities after data collection. 

Such systems helped the evaluation team to work towards higher inter-rater reliability in coding videotaped classroom 

observations and identifying emerging themes from focus group discussions and interviews.    

MSI first ran descriptive statistics at the item level by component, activity, respondent type, or tool. These data are 

presented in the full report both as summary tables and in graphic form for ease of interpretation. Then, inferential 

statistics such as t-tests were performed to uncover any statistically significant differences at the item level between 

the treatment and comparison groups. 

MSI relied on principal component analysis (PCA). A PCA analysis explains the interrelationships among a large 

number of variables using a smaller number of variables, called principal components. Inferential statistics were 

performed to explore statistically significant differences between treatment and control schools on these indicators.  
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Finally, MSI ran a difference in differences (DiD) analysis for the STEM component by year of intervention and subject 

(math, science, and Thai) for grade M3 as this was the year where outcomes related to Enjoy Science program were 

most likely to occur.  

To facilitate qualitative analysis, Kenan worked with the NRT to clean, consolidate and categorize the qualitative 

responses. This process resulted in the development of frequency distribution tables, which were then translated and 

provided to MSI for analysis. While reviewing these tables, MSI would identify findings to explore further in the 

qualitative data. Kenan staff then reviewed the original Thai data and provided quotations to help MSI better 

understand the findings and generate analysis.  

Ethical Review and IRB Approval 

MSI and Kenan Institute Asia received approval to conduct evaluation activities from Khon Kaen University’s 

Institutional Review Board, a committee that reviews research design and data collection, management, analysis and 

reporting procedures to ensure they are ethical. Data collection activities in Khon Kaen served as a pilot of the tools 

and data management systems that were later implemented in other provinces. MSI also received IRB approval from 

Chesapeake IRB, a leading AAHRPP-accredited North American review board that has extensive experience regulating 

and examining research designs and processes for its ethical implications in the United States and other countries.   

Sampling and School Selection 

After receiving the identification details and characteristics of the treatment schools, MSI ran a matching analysis to 

select control schools with a comparable set of characteristics. The primary characteristics of each school were 

region, urban/rural locality, size of school, the administrative oversight authority, and pre-treatment values on test 

scores. Some Enjoy Science schools do not have ideal matches from the pool of plausible comparison schools, but at 

the sample level, the treatment and control groups remain well matched based on their sample averages within the 

matching school characteristics. Matches are particularly close on the critical variables of pre-treatment test scores, 

school size, and urban/rural locality. 

Table 1: Final Sample by Tool and Component, Primary Data Collection 

Tool STEM Component TVET Component 

 STVET Activity TVET Activity 

Schools Observations Schools Observations Schools Observations 

Student survey 206 9,697 60 2,681 41 2,221 

Teacher survey 192 406 59 103 40 120 

UTOP 215 448 54 94 N/A N/A 

FGD N/A N/A 60 61 41 41 

Teacher interview  215 448 60 94 41 116 

Hub director survey   4 8   
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Data Sources and Instruments 

PRIMARY DATA 

Primary data were collected, entered and cleaned by the NRT, with intensive support from Kenan. MSI prepared initial 

drafts of the tools, which were then finalized during a workshop with Kenan Institute and the NRT in August 2016. 

Tools were also subsequently reviewed and revised by other relevant stakeholders — including implementing partners 

(Kenan and Chisholm Institute) — and finalized during the first months of 2017. For all of the components, 

quantitative survey data were collected in both treatment and comparison schools. 

The surveys rely on a mix of response categories and question types, such as Likert scales,1 frequency scales,2 and 

others (largely ordinal). During the baseline period, MSI and Kenan mapped each of the survey items against indicators 

specified in the conceptual frameworks guiding this evaluation — this mapping served as a general guide for the 

analysis.  

Classroom observations were also conducted using the UTeach Observational Protocol (UTOP), an observational 

instrument that can be used to assess the overall quality of classroom instruction. The UTOP was designed by the 

University of Texas-Austin to allow individuals to evaluate teaching effectiveness while valuing different modes of 

instruction (UTeach 2017). The UTOP instrument for this evaluation was adapted to fit the context and technical 

emphasis of the Enjoy Science program and was successfully pilot tested in Thailand prior to full implementation.  

After the UTOP observations were completed, students in the TVET classrooms were selected to participate in a 

FGD. The FGD was designed to get students to share their experience in the classroom.  

The teachers observed during the UTOP also participated in a semi-structured interview. This interview asked 

teachers about their professional development, explored their choices made during the observed class and asked 

about their experience in the classroom over time.  

SECONDARY DATA AND STUDENT ASSESSMENT IN THAILAND 

Kenan identified the O-NET and V-NET exams as potentially relevant for this evaluation given the Enjoy Science 

program’s objectives and target population. The O-NET measures the proficiency of students at the end of general 

primary, lower secondary and upper secondary levels (P6, M3 and M6 grades) in eight subject groups. The V-NET 

measures the proficiency of students of vocational levels (V3 and V5), each with different subjects depending on the 

area of specialization. 

Findings, Conclusions and Recommendations 

The three components of the Enjoy Science program are all at different stages of implementation. Therefore, it is 

important to keep in mind the level of treatment received when reviewing these results. The STEM activities have 

been implemented for three years, but new cohorts of schools have been added each year, so there are three levels of 

treatment in the STEM component. The first cohort of schools is labeled “Year 1” because it has participated in 

program interventions since year 1 of the project. This cohort has received three years of STEM support. Year 2 

schools have received two years of STEM support, and Year 3 schools have received one year of support at the time 

of this data collection. 

                                                
1 The Likert items used ask about the degree of agreement with the survey statements, i.e., strongly agree, agree, disagree, or 

strongly disagree.  
2 The frequency items were mainly used to understand the frequency of certain activities, i.e., never, 1 – 2 times a month, 1 – 2 

times a week, almost every class, and every class.  
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The STEM for TVET component treatment schools have received one year of project support. The TVET Technical 

component treatment schools have not received any interventions at the time of this data collection, making the TVET 

Technical the only dataset that is a true baseline. 

STEM RESULTS 

As Table 2 shows, there are statistically significant findings at the indicator level in favor of the Enjoy Science treatment 

group for all three cohorts. The effect is most prevalent in the student survey results, especially with regard to student 

engagement. There were no statistically significant results at the indicator level in the teacher survey. Only the year 2 

cohort showed statistically significant indicators in the UTeach Observation Protocol (UTOP) results. The full report 

provides a more detailed explanation of these results.  

Table 2: STEM Statistically Significant Indicator-Level Results 

 

The qualitative data gathered from this evaluation provided compelling arguments for the benefits of the Enjoy Science 

model of teaching. For example, one of the treatment group teachers said the following: “The inquiry-based method of 

the 5E approach (elicit, explore, discuss, summarize and evaluate) allows students to think by themselves. It works 

well. When I apply the training learned through CESP to teaching students, it is more fun, makes student think by their 

own, and they discuss and share what they’re learning with friends. It is better than just giving a lecture.” 

  

STEM Year 1 Year 2 Year 3 Total 

Treatment Control Treatment Control Treatment Control 

Student survey 
       

Student engagement 1 0 2 0 2 0 5 

Student skills 0 0 0 0 1 0 1 

Teacher practice 1 0 0 0 0 0 1 

Selection of STEM track 0 0 0 0 1 0 1 

Teacher survey 
       

Teacher attitude N/A N/A 0 0 0 0 0 

Teacher practice N/A N/A 0 0 0 0 0 

UTOP 
       

Teacher practice 0 0 2 0 0 0 2 

Total 2 0 4 0 4 0 10 
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STEM FOR TVET RESULTS 

Table 3: STEM for TVET Statistically Significant Indicator-Level Results 

STVET STEM for TVET 

Treatment Control 

Student survey     

Student engagement 1 0 

Student skills 1 0 

Teacher practice 2 0 

Teacher survey 
  

Student skills 1 0 

Teacher practice 2 0 

UTOP 
  

Teacher practice 2 0 

Total 9 0 

 

After only one year of intervention, the STVET results are showing a strong, positive treatment effect at the indicator 

level. There were statistically significant indicators in favor of the treatment in every tool and none for the control. 

Teacher practice shows the strongest results triangulated by all three tools. 

The qualitative data gathered from student focus groups and teacher interviews also provided strong evidence in favor 

of the interactive teaching approach of Enjoy Science. Science lab exercises were the most-mentioned favorite way of 

learning. A treatment group student said, “It is a feeling of excitement. The experiment by which to produce new 

substances is beyond my expectation. Sometimes, the hypothesis that one has had and the actual result from the 

experiment could possibly be different.”  

Elaborating on why lecture and note taking is the least effective approach, one treatment student explained, “When 

teachers do lecture and tell us to take notes, I learn nothing and I don’t think my friends learn either. We write it all 

down on paper but cannot remember what the teacher taught us.”  

Finally, students stated that colleges could better prepare them for jobs by providing more up-to-date equipment, 

more opportunities to practice technical skills, and short courses to prepare them for the workplace. Frequencies 

were similar for both treatment and control students. These align with Enjoy Science STVET activities.  

TVET TECHNICAL RESULTS 

The TVET Technical component results are the only true baseline results of this data collection, and this bears out in 

the results. Table 5 shows only one statistically significant indicator (Teacher Survey – Instructor Competency), and it 

favors the control. This shows that the schools are well matched and that the control is currently outperforming the 

treatment schools when it comes to teachers self-reporting their competency level. 
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Table 4: TVET Technical Statistically Significant Indicator-Level Results 

TVET  TVET Tech 

Treatment Control 

Student survey     

Student skills 0 0 

Curriculum relevance 0 0 

Teacher survey     

Student skills 0 0 

Instructor competency 0 1 

Curriculum relevance 0 0 

Job readiness 0 0 

Total 0 1 

 

The item level results shown in Table 5 present a similar result. The treatment had a statistically significant positive 

result on three items, and the control had a statistically significant positive result on nine items. All but one of the 

majority of the statistically significant results for the control came from the student survey. These results add further 

evidence that the control schools are currently outperforming the treatment schools before programmatic activities 

have begun.  

Table 5: TVET Technical Statistically Significant Item-Level Results 

TVET Tech Treatment Control 

Student survey 1 8 

Teacher survey 2 1 

Total 3 9 

 

It is also interesting to note that these are the same schools participating in the STEM for TVET program, which shows 

a significant positive treatment effect after only one year of intervention. Had a true baseline been collected before 

STEM for TVET activities had begun, they may have looked much like the results we find here. Continued investigation 

at midline and endline will help unpack these findings.  

Qualitative data gathered through this baseline assessment parallel initial quantitative findings reported above, and 

suggest the Enjoy Science TVET activities are aligned with what students and teachers say they need most. For 

example, students in the treatment and control groups stated that their instructors could improve in several keys 

ways, including teaching techniques and methodologies, applying theory to practice, and using modern equipment. 

Frequencies were similar across both groups. The majority of both the treatment group and control group 

respondents prefer learning through science lab exercises (83.3 percent of the treatment group and 62.9 percent of 

the control group students). A student from the treatment group school explained why: “I like experiments and 

practice in the laboratory room. I can see the change in real life and not just through my imagination. During 

experiments, I will think about what I expect to happen and anticipate the results of the experiment. I can remember 

what I learn in experiments for a long time.”  

Further examples can be found in teacher interviews, which provided mixed feedback on whether the TVET 
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curriculum used at their respective schools was aligned with industry standards and expectations. A teacher from the 

treatment group explained why they felt the curriculum was only partially aligned, “The current course is partially 

aligned with industry. It is out of date, especially regarding the equipment which does not correspond. Companies use 

high-priced equipment in their mechanic departments. We have no budget at the college and cannot afford high priced 

equipment. Sometime a company will donate equipment, but it is not enough for the number of students. Therefore, 

curriculum cannot be designed as industry needs. We can design only theory, but students cannot practice.” 

CONCLUSIONS AND RECOMMENDATIONS 

Overall, the Enjoy Science project should be encouraged by these baseline results. Where activities have been taking 

place (STEM and STVET), the results show a very positive treatment effect, especially at the item level, with the 

treatment schools outperforming the control schools. After only one year of intervention, the STVET component 

shows the most positive treatment effect. Exploration of the STVET item level data reveals that instructors receive 

very little professional development related to their specific field of technical expertise, and that even the few STVET 

activities implemented to date have already had a strong impact on teachers and students.  

The STEM results are also positive. Year 2 and Year 3 treatment schools appear to be outperforming the Year 1 

treatment schools, but this is difficult to determine for sure without true baseline data. It may be that the program is 

learning from experience and improving implementation. These results could also be related to differences in school 

performance or other external factors, such as other professional development activities and programs that may be 

targeting our Year 1 control schools. The midline and endline evaluations will continue to explore the possible impact 

of external factors. 

It is excellent that the Enjoy Science program now has true baseline data for the TVET Technical component. We are 

now positioned to measure the full impact of the program with future data collections. The fact that the control 

schools seem to be slightly outperforming the treatment before activities begin suggests that the Enjoy Science 

program is targeting schools that are in greater need of support. That these are the same schools participating in the 

STVET activities suggests that those results may be even more impressive than can be observed from this baseline data 

collection. 

The baseline data collection and analysis also revealed strengths and weaknesses in the data collection tools and 

systems. Although the individual items of the data collection tools have done a good job of capturing statistically 

significant results, variations in response type and scale have limited some indicator analysis. Kenan and MSI will work 

together, with support from the NRT and other key stakeholders, to review and revise the data collection tools and 

systems to ensure a more efficient and reliable approach at midline and endline while maintaining standards of rigor 

established at baseline. 

NEXT STEPS – STAKEHOLDER AND PARTNER ENGAGEMENT 

Similar to project implementation, this evaluation effort has been given valuable support from a wide range of 

stakeholders. The NRT, made up of researchers from 15 universities throughout Thailand, played an important role in 

collecting and consolidating the data. NIETS provided timely access to O-NET and V-NET data. TRF, NESDB, and 

universities participated in a review of the study design and methodology. Finally, Chevron and Kenan hosted a series 

of stakeholder interpretation workshops to share preliminary findings and to understand local interpretation of the 

findings. Moving forward, this program will continue to rely on these important contributions from these stakeholders. 

Given the deep expertise and resources of the NRT, MSI recommends expanding the NRT’s role in several ways for 

the midline and endline evaluation, including analysis of qualitative data. Additional Thai-speaking Level of Effort (LOE) 

would have allowed for a richer, broader and deeper analysis of the qualitative data. To achieve this end, additional 

training and support would need to be provided to the NRT, with technical input and training provided by MSI. 
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Introduction 

About Enjoy Science 

Chevron’s Enjoy Science Project is a $30 million, five-year public-private partnership to strengthen Thailand’s 

competitiveness and innovation by improving science, technology, engineering and math (STEM) education, and 

technical, vocational, education and training (TVET) across the country. It will accomplish this through the 

development of STEM teachers and the rollout of STEM and Technical Vocational Education Hubs nationwide. 

Convening a range of partners in civil society, academia, the private sector and the government, Enjoy Science will 

directly benefit more than 600 schools and 500,000 students, teachers, principals, government education officials, 

community members and workers, providing increased career opportunities and higher wages.  

Enjoy Science consists of the following three programmatic components: 

1. STEM Component 

This component targets the instructional practices of math and science teachers in the lower secondary grade 

levels (M1 to M3 in Thai-code, or 7th to 9th grades). In particular, it focuses on the quality of teacher 

instructional practice; the adoption of proven high-impact practices that reflect the current state of the art; 

and strengthening teacher, principal and school networks for mentoring and mutual capacity building. In doing 

so, Enjoy Science hopes to increase student engagement in STEM concepts, improve their learning and 

motivation, and ultimately inspire more students to enter STEM or TVET tracks in the national education 

curriculum. 

The STEM component initially rolled out in 237 schools in 2015. In 2016, implementation began in a second 

cohort of 134 schools, and in 2017, a third cohort of 284 schools began receiving programmatic interventions. 

This staggered rollout of programmatic activities has resulted in three cohorts of schools with varying levels of 

treatment. As such, data collected from each cohort of schools was analyzed grouped by cohort and by years 

of intervention.  

Figure 1: Enjoy Science STEM Component Timeline  
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2. TVET Component 

This component focuses on deepening institutional capacity to develop the technical skills of existing students 

to strengthen graduate employability and better serve the current needs of employers. This component is 

subdivided into the STEM for TVET activity that targets the curricula and instructional practices of lower 

vocational grade levels (V1 to V3 in Thai-code, or 10th to 12th grades), and the TVET technical activity that 

targets upper vocational grade levels (V4 to V5 in Thai-code, or 13th to 14th grades).  

 STEM for TVET (STVET) Activity 

The activity provides curriculum enhancement through the provision of the Active Physics curricula 

materials and professional development for instructors (V1 to V3 in Thai-code, or 10th to 12th 

grades). At the time of data collection, the STVET activity had implemented one year of program 

activities.  

 TVET Technical Activity 

The activity features three technical toolkits (short courses, curriculum enhancement, and work 

placement) and professional development for instructors at the upper vocational grade levels (V4 to 

V5 in Thai-code, or 13th to 14th grades). At the time of data collection, no programmatic activities 

had yet been implemented for this component, making the TVET technical data a true baseline.  

3. Hub Model 

Both the STEM and TVET components are implemented through a hub model. Each hub is made up of key 

TVET and industry stakeholders and serves as a coordination and communication system to support the 

development and rollout of STEM and TVET activities. At the time of data collection, 12 hubs had been 

established. 

4. Awareness and Partnership Component 

The component raises awareness about the importance of STEM careers and job prospects of TVET 

graduates. Public awareness campaigns attempt to shape positive public perceptions of science in general, and 

STEM/TVET careers in particular. This component is not a focus of the Enjoy Science evaluation.  

Aims and Research Questions 

In May 2016, Kenan Institute Asia partnered with Management Systems International (MSI) to provide third party 

evaluation services to the Chevron Enjoy Science Project, on which Kenan serves as the lead implementing and 

coordinating agency. The Enjoy Science evaluation team consists of evaluation and education experts from MSI and the 

members of the National Research Team (NRT) — education professors and research assistants from 15 regional 

universities throughout Thailand. 

The aim of evaluation is to deliver rigorous and reliable measurements of program effectiveness through an innovative 

model of engagement with academicians and researchers across Thailand. MSI’s partnership with the NRT ensures the 

relevance and sustainability of the Enjoy Science research agenda to the Thai context.  

The Enjoy Science evaluation specifically focuses on the STEM and TVET components and their activities, subdivided as 

follows:  

1. STEM Component 

1. Does professional development and mentoring of science teachers in the areas of project and inquiry-

based learning strengthen teacher engagement and instructional practice?  
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2. Do strengthened curriculum materials and improved teacher engagement and instructional practice lead to 

increased student interest and engagement in math and science subjects? 

3. Does improved teacher engagement and instructional practice lead to increased student achievement on 

national math and science metrics? 

4. Does increased student achievement in math and science lead to increased selection of STEM/TVET 

academic tracks? 

5. Does increased selection of STEM/TVET academic tracks lead to more graduation from STEM/TVET 

academic tracks? 

2. TVET Component — STEM for TVET (STVET) Activity 

1. Does professional development and mentoring of science teachers in the areas of project and inquiry-

based learning strengthen teacher competency and practice? 

2. Do strengthened curriculum materials lead to increased relevance of the curriculum and improve teacher 

competency and practice? 

3. Does increased curriculum relevance and improved teacher practice improve student learning of applied 

science? 

3. TVET Component — TVET Technical Activity 

1. Does professional development and curriculum enhancement improve teacher competency? 

2. Do curriculum enhancements make the curriculum more industry relevant? 

3. Do improved teacher competency, industry-relevant curriculum, short courses and work placement 

improve the skills, abilities and experience of students? 

4. Do improved skills, abilities and experience of students improve their job readiness? 

5. Does improved job readiness among students improve the perceived quality of labor supply by employers? 

In addition, a set of secondary questions was developed as part of an ongoing learning agenda managed by the NRT. 

These questions aim to provide contextual information on how and why the Enjoy Science Project did or did not 

work. These secondary questions relate directly to the learning component of evaluations rather than the 

accountability aspect. Throughout the evaluation period, MSI will support the NRT to capitalize on existing evaluation 

data to answer questions such as the following:  

 Are the Enjoy Science inputs validated?  

 What is the sufficient dose of valid inputs before we see an effect on Enjoy Science outcomes?  

 What are the specific pathways from a programmatic activity to observed outcome?  

 Based on effective pathways, which parts of the Enjoy Science implementation model are validated and 

could be replicated or expanded?  

 How do outcomes vary according to urban/rural, school characteristics and student characteristics?  

 In what ways does school leadership mediate the effectiveness of Enjoy Science professional development 

on teaching practices?  

 How do societal perceptions of STEM/TVET affect Enjoy Science outcomes? 
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Evaluation Design and Methodology 

Evaluation Design 

The current evaluation used a mixed-methods approach relying on both primary and secondary data analyses to 

establish baseline measurements of Enjoy Science in Thailand between 2015 and 2016. Primary data (quantitative and 

qualitative) documented perceptions of students, math/science teachers and directors on a diverse range of topics, 

such as students’ perceived competence in STEM, teachers’ practices in the classroom, students’ and teachers’ 

perception on the utility of STEM, and their perspectives on the long-term usefulness of STEM studies. Secondary data 

included the O-NET and V-NET exams assessment data.  

This design provided an initial estimate on quantitative Enjoy Science outcomes — these findings are further 

supplemented with qualitative insights related to the context in which Enjoy Science professional development 

activities take place, and stakeholder perceptions on other factors that may influence the effectiveness, relevance and 

(eventually) sustainability of the program.  

Figure 2: Embedded Mixed-Methods Design  

 

 

Theory of Change  

The Enjoy Science development hypothesis is that sustained investments in the STEM and TVET sectors will contribute 

to the gradual transformation of Thailand’s economy and economic competitiveness by contributing to improved 

teaching, learning, and skill building. For the STEM component, particular assistance is required for small- and medium-

size schools because inequitable resource allocation from the central government favors large schools and contributes 

to an achievement gap based solely on school size. For vocational schools, emphasis is on curriculum enhancement, 

rollout of short courses, and job placements with the objective of orienting both classroom and practical education 

toward the specific needs demanded by employers.  

Improvements in Thailand’s STEM and TVET education will eventually enlarge the pool of qualified workers available 

to employers in the science, technology, and engineering sectors of the economy. This win-win situation is a natural 

setting for public-private partnerships between corporate partners such as Chevron and a wide range of government 

and industry stakeholders. The hub approach is a way to coordinate programmatic effort across multiple partners, and 

continue to maintain technical knowledge and execute programmatic functions beyond the life of the Enjoy Science 

project.  
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STEM 

The causal chain between teacher professional development, improved teacher engagement and practice, improved 

student engagement and achievement, and increase in STEM/TVET university and institute graduates is hypothesized as 

follows: 

Figure 3: Enjoy Science Logic Model, STEM Activities  

 

In Figure 3, the solid lines denote hypothesized causal pathways between Enjoy Science activities and student and 

teacher outcomes: improved teacher practice, improved student engagement and achievement, and increased number 

of STEM/TVET selections and graduation. The dotted lines represent possible pathways of causality that are not 

explicitly hypothesized, but would be plausible mechanisms accounting for an observed change. While the solid lines 

denote the primary evaluation hypotheses, the dotted lines may be considered part of the evaluation learning agenda 

investigating the specific mechanics of how the Enjoy Science programmatic inputs lead to observed outcomes. Note 

that although public awareness raising on the importance of science and math education may contribute to observed 

outcomes, these inputs will not be measured directly. Where possible, we will control for the effect of these activities 

to isolate the effect of professional development. 
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STEM FOR TVET 

The causal chain between STEM for TVET teacher training and curriculum enhancement is hypothesized as follows:  

Figure 4: Enjoy Science Logic Model, STEM for TVET Activities 

 

 

In this schematic, the interventions of teacher professional development and curriculum enhancement lead to 

strengthened teacher competency and the increased relevance of the curriculum. This results in increased student 

knowledge and skills of applied science. The Enjoy Science development hypothesis is that sustained investments in the 

TVET sector will contribute to the gradual transformation of Thailand’s economy and economic competitiveness. For 

the STEM component, particular assistance is required for small- and medium-size schools because inequitable 

resource allocation from the federal government favors large schools and contributes to an achievement gap based 

solely on school size. For vocational schools, emphasis is on curriculum enhancement, rollout of short courses, and 

job placements with the objective of orienting both classroom and practical education toward the specific needs 

demanded by employers.  
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TVET TECHNICAL  

The causal chain between TVET curriculum enhancement, short course rollout and job placements is hypothesized as 

follows:  

Figure 5: Enjoy Science Logic Model, TVET Activities 

 
 

In this schematic, curriculum enhancement and short courses activities result in increased industry relevance of the 

curriculum and strengthened teacher competency. This result, combined with work placement activities, results in 

improved technical skills application and experience of TVET students, which results in improved job readiness. With 

improved job readiness, the perception of the quality of the labor supply will improve over time.  

Ethical Review and IRB Approval 

MSI and Kenan Institute Asia received approval to conduct evaluation activities from Khon Kaen University’s 

Institutional Review Board, a committee that reviews research design and data collection, management, analysis and 

reporting procedures to ensure they are ethical. Data collection activities in Khon Kaen served as a pilot of the tools 

and data management systems that were later implemented in other provinces. MSI also received IRB approval from 

Chesapeake IRB, a leading AAHRPP-accredited North American review board that has extensive experience regulating 

and examining research designs and processes for its ethical implications in the United States and other countries.   

Sampling and School Selection 

After receiving the identification details and characteristics of the treatment schools, MSI ran a matching analysis to 

select control schools with a comparable set of characteristics. The primary characteristics of each school were 

region, urban/rural locality, size of school, the administrative oversight authority, and pre-treatment values on test 

scores. Scores were for the subjects of math, science, and Thai language/culture. (MSI received government 

administrative databases of school test scores for the years 2012 – 2016). We then examined different combinations 

of these matching variables for each type of Enjoy Science beneficiary school (STEM 7 – 9, STVET 10 – 12, and TVET) 
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to find the most effective matches. This led to a 49 percent increase in the overall balance statistic for STEM and a 66 

percent improvement for TVET. However, although the matching analysis greatly improved the quality of the selected 

control schools, some Enjoy Science schools do not have exact, ideal matches from the pool of plausible comparison 

schools as illustrated in the propensity scores distribution. Even considering these cases of schools with less-than-ideal 

matches, at the sample level the treatment and control groups remain well matched based on their sample averages 

within the matching school characteristics. Matches are particularly close on the critical variables of pre-treatment test 

scores, school size, and urban/rural locality.  

Figure 6: Year 1 STEM Propensity Scores 

 

Figure 7: Year 1 TVET Propensity Scores 
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Although some schools do not have ideal matches with a single, assigned comparison school, at the level of the entire 

sample of treatment and comparison schools, the two groups remain well matched based on their sample averages. 

Matches are especially close on the critical variables of pre-treatment test scores, school size, and urban/rural locality.  

The target sample sizes for this baseline data collection were determined by considering the scope of the Enjoy 

Science program activities, the size of our data collection team, and by running power analysis to ensure sample sizes 

would be sufficiently powered for robust analysis. The target samples are presented in the table below. 

Table 6: Enjoy Science Baseline Evaluation Target Sample Sizes 

 STEM STEM for TVET TVET Technical 

Target Group Treatment Comparison Treatment Comparison Treatment Comparison 

Schools 128 97 30 30 20 20 

Teachers 250 199 60 60 60 60 

Class 

Observations 

275 173 60 60 N/A N/A 

Students 5,802 4,509 1,200 1,200 1,200 1,200 

 

Targets were not achieved in general due to time constraints. Table 8 presents the final sample by tool and 

component. 

Data Sources and Instruments 

PRIMARY DATA  

Primary data were collected, entered and cleaned by the NRT, with intensive support from Kenan. MSI prepared initial 

drafts of the tools, which were then finalized during a workshop with Kenan Institute and the NRT in August 2016. 

Tools were also subsequently reviewed and revised by other relevant stakeholders — including implementing partners 

(Kenan and Chisholm Institute) — and finalized during the first months of 2017. For all of the components, 

quantitative survey data were collected in both treatment and comparison schools. The tools used for primary data 

collection are summarized in Table 7, and the final tools used for data collection are summarized in Annexes A-E. 

Table 7: Primary Data Collection Tools and Sources  

Tool Sources 

Student survey Quantitative tool for students in treatment and comparison 

schools for the STEM, STEM for TVET, and TVET Tech 

components 

Teacher survey Quantitative tool for teachers in treatment and comparison 

schools for the STEM, STEM for TVET, and TVET Tech 

components 

Classroom observation (UTOP) Quantitative tool for teachers in treatment and comparison 

schools for the STEM and STEM for TVET component 
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Focus groups discussion (FGD) 

protocol 

Qualitative tool for students in treatment and comparison 

schools for STEM for TVET and TVET Tech components 

Teacher interview protocol Qualitative tool for teachers in treatment and comparison 

schools for STEM, STEM for TVET, and TVET Tech components. 

TVET director survey Qualitative tool for TVET directors in treatment only because no 

control hubs exist 

 

Across all three components, the student survey included questions on their perception of science, their perceived 

competency in science and math, their classroom experience, perception of teachers, and so on. For all the 

components, the teacher survey included questions on their classroom practices, engagement, and professional 

development. Teachers in the treatment schools also answered a set of questions about their opinions on the 

relevance and effectiveness of Enjoy Science professional development activities.  

The surveys rely on a mix of response categories and question types, such as Likert scales,3 frequency scales,4 and 

others (largely ordinal). During the baseline period, MSI and Kenan mapped each of the survey items against indicators 

specified in the conceptual frameworks guiding this evaluation — this mapping served as a general guide for the 

analysis.  

The UTOP is an observational instrument that can be used to assess the overall quality of classroom instruction. The 

UTOP was designed to allow individuals to evaluate teaching effectiveness while valuing different modes of instruction 

(UTeach 2017). The UTOP instrument for this evaluation was adapted by reducing the number of items to focus only 

on what was relevant to the objectives of the Enjoy Science program. The revised tool was piloted before full 

implementation in the baseline. 

After the UTOP observations were completed, students in that classroom were selected to participate in an FGD. 

The questions in the FGD were designed to get students to share their experience in the classroom and during the 

school year.  

The teacher observed during the UTOP also participated in a semi-structured interview. This interview asked teachers 

about their professional development, explored their choices made during the observed class and asked about their 

experience in the classroom over time.  

The school directors of the treatment schools completed a survey asking about their experience and observations of 

the Enjoy Science program in their schools. 

  

                                                
3 The Likert items used ask about the degree of agreement with the survey statements, i.e., strongly agree, agree, disagree, or 

strongly disagree.  
4 The frequency items were mainly used to understand the frequency of certain activities, i.e., never, 1 – 2 times a month, 1 – 2 

times a week, almost every class, and every class.  
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SECONDARY DATA AND STUDENT ASSESSMENT IN THAILAND 

Figure 8: Thailand’s Education System Map 

Source: MSI, with information from (UNESCO 2007) and (OECD and UNESCO 2016). 

The student assessment system in Thailand is outlined in the Basic Education Core Curriculum published in 2008 and 

identifies four different levels of student assessment: 1) classroom level, 2) school level, 3) local or education service 

area level, and 4) national level (OECD and UNESCO 2016). At the national level, assessments target students at 

grades 3, 6, 9 and 12 (P3, P6, M3, and M6) through six different tools administered by the National Institute of 

Educational Testing Service (NIETS): O-NET, or Vocational National Educational Test (V-NET), Non-Formal National 

Educational Test (N-NET), Islamic National Educational Test (I-NET), Buddhism National Educational Test (B-NET), 

and General Aptitude Test/Professional and Academic Aptitude Test (GAT/PAT).  

Kenan identified the O-NET and V-NET exams as potentially relevant for this evaluation given the Enjoy Science 

program’s objectives and target population. The O-NET measures the proficiency of students at the end of general 

primary, lower secondary and upper secondary levels (P6, M3 and M6 grades) in eight subject groups: Thai, math, 

sciences, social sciences, culture and religion, English or foreign languages, health and physical education, art, and 

technology. The V-NET measures the proficiency of students of vocational levels (V3 and V5), each with different 

subjects depending on the area of specialization. Of the exams implemented by NIETS, O-NET accounts for about 80 

percent of the assessed students, V-NET for about 10 percent, and the rest divided between I-NET and B-NET. 

Although the assessments implemented by NIETS have been subject to scrutiny with flags about their reliability and 
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inconsistencies raised by both local and international education community, their results still guide policy-level 

conversations and guidelines and receive wide attention in Thailand (OECD and UNESCO 2016).5 

For the secondary data, MSI relied upon O-NET and V-NET student assessment data provided by Kenan. The O-NET 

and V-NET are part of Thailand’s set of exams used to measure students’ abilities in different subjects. For the project, 

the selected secondary subjects were science, math, and Thai. Each dataset included different indicators or 

components based on the data requested by Kenan to NIETS. O-NET and V-NET datasets were cleaned so that they 

include only the component’s treatment and comparison schools. Because of missing data, V-NET data will be analyzed 

and presented in 2018 as an addendum to this baseline report.  

Data Analysis Strategy 

DATA PROCESSING AND CLEANING  

Data were gathered using pen and paper surveys. Kenan staff followed a double-entry system in Excel for the creation 

of Excel datasets by component and tool of data collection. An initial cleaning was done in the original datasets, with a 

specific focus on identifying and completing any missing data after confirming responses on the paper forms. Once MSI 

received the Excel datasets, these were stored on password-protected computers and analyzed (without names or 

identifying information) using Stata, a statistical package. Following data collection, Kenan provided MSI with a key 

code list at the school level categorizing schools as treatment and control. For the STEM component, 246 treatment 

and comparison schools were identified, and 60 and 47 treatment and comparison schools were identified for STVET 

and TVET activities, respectively. MSI subsequently used the key to verify the treatment and control variables in the 

datasets, performed final data cleaning (i.e., deleting any observations that were not identified as part of the key list, 

and recoding any misidentified treatment and control schools). The final samples are noted below.  

Table 8: Final Sample by Tool and Component, Primary Data Collection 

Tool STEM Component TVET Component 

 STVET Activity TVET Activity 

Schools Observations Schools Observations Schools Observations 

Student survey 206 9,697 60 2,681 41 2,221 

Teacher survey 192 406 59 103 40 120 

UTOP 215 448 54 94 NA NA 

FGD NA NA 60 61 41 41 

Teacher interview  215 448 60 94 41 116 

Hub director survey   4 8   

 

DISAGGREGATION 

To provide a more nuanced analysis and response to the research questions, all the analyses of the STEM component 

are analyzed by treatment status (treatment or control), year or dosage of implementation (Y1, Y2, and Y3 from 

thereon), and region/hub. All the analyses of the TVET component (both STVET and TVET activities) are analyzed by 

treatment status (treatment or control) and HUB.6 We use this disaggregation for all of the descriptive statistics. 

                                                
5 It is of particular criticism the long-term scale maintenance of scales within NIETS’s exams. The tests face technical difficulties on 

the interpretation of their results, particularly over time, problematic.  
6 The Microelectronic HUB is analyzed separately because it has not yet participated in any activity. 
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Results of inferential analyses are presented when the sample size is at least 30 by disaggregation category. 

Disaggregation by gender will be produced in an addendum to this technical report in February 2017.   

QUANTITATIVE PRIMARY DATA 

We ran the following analysis for both the STEM and TVET components (both activities), unless noted. In all the 

analyses of statistical significance, we use the standard levels of confidence: *** equals p  0.01, ** equals p  0.05, and 

* equals p  0.10. 

1. Item-level descriptive statistics and tests of statistical significance 

We first ran descriptive statistics at the item level by component, activity (in the case of the TVET component), 

respondent type, or tool. These data are presented in summary tables and in graphic form for ease of interpretation. 

Then, inferential statistics were performed to uncover any statistically significant differences at the item level between 

the treatment and comparison groups. We ran tests of statistical significance for each survey item according to the 

nature of the item response. For items with ordinal responses (Likert type, frequency scales, etc.), we ran two sample 

t-tests and the Mann-Whitney test.7 For items with nominal Yes/No responses, we used t-tests. Descriptive statistics 

are presented for all items asked only to treatment schools. 

2. Survey indicators and tests of statistical significance 

MSI relied on principal component analysis (PCA), a multivariate technique to capture the variance by forming new 

variables or indicators as the combinations of the original survey’s items. To conduct the PCA, items within each 

survey instrument were categorized by indicator according to the item map initially produced by Kenan and MSI. We 

ran different analyses by survey, indicator, and common scales of measurement. For example, using the student survey, 

we ran an analysis for the set of items related to students’ perception of teaching practices that relied on ordinal 

responses (strongly agree to strongly disagree), and a different analysis for the items related to frequency of activities 

used by teachers (from never to every class) according to students’ responses. When an indicator was measured by 

less than four items, the items were not included in the PCA following a commonly adhered-to best practice used in 

PCA. See Annexes A-E for the details on the items included for each indicator’s PCA by component and tool. 

A PCA analysis explains the interrelationships among a large number of variables using a smaller number of variables, 

called principal components. The smaller grouping of variables, or components, will ideally explain a substantial 

proportion of variance in the original set of variables. Typically, a one-component solution is preferred because the 

first component identified in the analysis is linear and thus explains the most variance among the variables. Finally, the 

predicted scores were standardized to z-scores to enable comparisons and reported (disaggregated) in summary 

tables. Using the final normalized indicators, inferential statistics for the survey items asked to both treatment and 

control groups were performed to explore statistically significant differences between treatment and control schools. 

Descriptive statistics are presented for the indicators based on items asked only to treatment schools.  

For the STEM component, student survey data were analyzed by year of the project and region. Descriptive statistics 

for the STEM teacher survey indicators are reported by year of the project and region. However, because of small 

sample sizes, inferential statistics were run only at the aggregate level for Y2 and Y3 schools (across regions). In 

                                                
7 A long-standing dispute exists on the most valid way to analyze Likert data because of their discrete and ordinal nature. The 

Mann-Whitney test is used as an alternative to the 2-sample t-test when its assumptions of normality of variance cannot be met 

(Siegel and Castellan 1988). A best practice is to use both tests and compare their results and significance. We choose to use tests 

of statistical significance because of the ease in interpretability, and because the objective of the descriptive statistics analyses is to 

compare the treatment and comparison groups, not to predict — in which case a different model would be preferred (for 

example, ordinal logistic regression). For simplicity, we report the two-sample t-tests in the Results section and complement with 

the level of agreement with the Mann-Whitney’s results.  
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addition, there were no data collected for “Y3 South region” treatment schools, so comparisons are not possible.  

Descriptive and inferential analyses on the STVET student survey were conducted at an overall level and by hub. 

Teacher survey data and UTOP data were not disaggregated because of small sample sizes at the hub level. The STVET 

UTOP also compared results between teachers who implemented the Active Physics curriculum with those who 

taught other similar classes. Similarly, student surveys at the technical TVET level were analyzed overall and by hub. 

Analyses on teacher survey data were also not disaggregated because of small sample sizes at the hub level. 

QUANTITATIVE SECONDARY DATA 

1. Descriptive statistics 

Using data provided by NIETS for selected components of the O-NET and V-NET exams, we created two datasets 

with the cross-sectional exams results of the STEM and TVET component schools from 2012 to 2016.  

The O-NET dataset for STEM schools included 30,391 observations from 41 percent of the STEM schools in the key 

(102 of the 246 — 56 treatment and 46 comparison schools) for years 2012 to 2016 and grades M3, M6, and P6. The 

dataset included 13 indicators for science, 14 for math, and five for Thai. However, these indicators were not 

consistent for each year. For example, science indicator 8.1 was missing completely for 2015 and 2016, and math 

indicator 5.3 was missing completely for 2014, 2015 and 2016. To obtain an overall average score by school, scores 

for all the indicators by subject were collapsed by school after dropping science indicator 8.1, math indicator 5.3, and 

Thai indicator 9.0 that existed only for the year 2013. For the STEM component schools, we present the science, 

math, and Thai M3 O-NET scores in summary tables by the disaggregation of analysis. Disaggregation by region was 

not performed because of small sample sizes by year of implementation. 

For the TVET component, we summarize the results of V-NET assessment data. The V-NET dataset for STEM schools 

included 1,215 observations from all the TVET component schools in the key (60 and 47 treatment and comparison 

schools for STVET and TVET, respectively) for years 2012 to 2016 and grades M3, M6, and P6.8 Disaggregation by 

region was not performed because of small sample sizes by year of implementation. 

2. Difference in Differences for STEM Y1 and Y2 

Using the cross-sectional datasets created, we ran a difference in differences (DiD) estimation for the STEM 

component by year of intervention and subject (math, science, and Thai) for grade M3. This is the only grade for which 

we expect an outcome related to the STEM component implemented in grades M1 – M3.  

For Y1 schools, pre- and post-treatment data include the years 2012 – 2014 and 2015 – 2016. For Y2 schools, pre- 

and post-treatment data include the years 2012 – 2015 and 2016. Best practices for DiD require at least two or three 

points of data for both pre- and post-treatment. Although this holds for Y1 schools, there are data for only one post-

treatment year for Y2 schools. We present the results in this version of the report, but we recommend revisiting the 

Y2 schools results when there is one more year of data available. Disaggregation by region was not performed because 

of small sample sizes. 

Overall, the DiD results should be interpreted with caution given the limitations in the validity of the student 

assessment data and the small sample sizes by pre-intervention and post-intervention for the treatment and 

comparison schools.  

QUALITATIVE PRIMARY DATA 

All qualitative data were collected in Thai to ensure that participants could express themselves as clearly and fully as 

                                                
8 The dataset also included 10 additional schools not identified in the key of schools, which we excluded from the analyses.  
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possible. Given cost and time constraints, it was not possible to translate the qualitative data received. To facilitate 

analysis, Kenan worked with the NRT to clean, consolidate and categorize the qualitative responses. This process 

resulted in the development of frequency distribution tables, which were then translated and provided to MSI for 

analysis. While reviewing these tables, MSI would identify findings to explore further in the qualitative data. Kenan staff 

then reviewed the original Thai data and provided quotations to help MSI better understand the findings and generate 

analysis.  

We recommend expanding the NRT’s role in the analysis of qualitative data because additional Thai-speaking Level of 

Effort (LOE) would have allowed for a richer, broader and deeper analysis of the qualitative data. To achieve this end, 

additional training and support would need to be provided to the NRT, with technical input and training provided by 

MSI. 

Evaluation Findings 

Detailed item-level results are presented in the Annex. Illustrative indicator-level findings that highlight trends of 

potential programmatic significance are presented below by component (STEM, STVET and TVET). 

The three components of the Enjoy Science program are all at different stages of implementation. Therefore, it is 

important to keep in mind the level of treatment received when reviewing these results. The STEM activities have 

been implemented for three years, but new cohorts of schools have been added each year, so there are three levels of 

treatment in the STEM component. The first cohort of schools is labeled “Year 1” because it has participated in 

program interventions since year 1 of the project. This cohort has received three years of STEM support. Year 2 

schools have received two years of STEM support, and Year 3 schools have received one year of support at the time 

of this data collection.  

The STEM for TVET component treatment schools have received one year of project support while the TVET 

Technical component treatment schools have not received any interventions at the time of this data collection, making 

the TVET Technical the only dataset that is a true baseline.  

Overall, analyses suggest a higher proportion of statistically significant results in favor of the treatment group across 

STEM, STVET and TVET (see Table 9). An exception is in the TVET Technical component, in which statistically 

significant differences at the item level favored students in the control group. This pattern is to be expected given that 

TVET Technical activities have started only recently; as such, the evaluation is establishing a true baseline.   



   33 

 

Table 9: Statistically Significant Item-Level Results by Component and Group  

  Treatment Control 

STEM Year 2   

Student survey 21 1 

Teacher survey 3 0 

UTOP 8 0 

STEM Year 3   

Student Survey 26 0 

Teacher survey 2 0 

UTOP 3 0 

STEM for TVET  

Student survey 23 1 

Teacher survey 10 0 

UTOP 8 0 

TVET Tech   

Student survey 1 8 

Teacher survey 2 1 

Total 107 11 

 

STEM Component – Survey Indicator Analysis 

Table 10: STEM: Student Survey — Year 1 Overall Indicator Results 

Indicator Control Treatment 

Student engagement (Agree/Disagree) -0.10 0.04* 

Student engagement (Yes/No) 0.11 0.10 

Student skills (Agree/Disagree) 0.19 0.04 

Teacher practice (Agree/Disagree) 0.29 -0.01** 

Teacher practice (Frequency) 0.03 0.10 

Student selection of STEM (Agree/Disagree) 0.06 0.03 

*** equals p  0.01, ** equals p  0.05, and * equals p  0.10. Values in the table are means of standardized scores. 

As Table 10 illustrates, there were two statistically significant results for the Year 1 treatment group cohort. 

Agreement on student engagement and agreement on teacher practice differed significantly for the treatment group at 

the 0.05 and 0.01 thresholds, respectively. The Enjoy Science activity in Year 1, which included 2,033 students across 

five provinces, did not yield statistically significant differences across the other indicator areas, but the mean values for 
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each group may still be of interest. A focus on significant results for a limited sample in one time period may be less 

meaningful than the practical differences in the indicators. For example, teacher practice was seven percentage points 

higher for the Enjoy Science treatment group, while the student engagement reported across assignment groups was 

similar.  

Unfortunately, this analysis is unable to include results for the STEM Year 1 teacher survey. The 43 Khon Kaen 

province teacher observations were collected during a separate data collection effort. The sequence of data delivery 

should not, in theory, be an issue for any analysis; however, the evaluation team found several issues with the Khon 

Kaen teacher data. These issues include different scales between the main data and the Khon Kaen data for Likert 

items, illogical scales for Likert items, and slightly different variables between the main data and the Khon Kaen 

datasets.  

In some cases, the factor levels for Likert items differed between the Khon Kaen data and the other provinces. For 

example, Table 11 shows the value labels for survey module nine. 

Table 11: Value Labels for Survey Module 9 

Main Data Khon Kaen Data 

 1 Strongly Disagree  

 2 Disagree  

 3 Slightly Disagree  

 4 Slightly Agree  

 5 Agree 

 6 Strongly Agree 

 1 Strongly Disagree 

 2 Disagree 

 3 Agree 

 4 Strongly Agree 

 

 

In this case, a mapping between the two data labels is possible, but time consuming. In other cases, the scale provided 

for the Khon Kaen data was unclear. For example, the factor levels provided for the teacher’s grade were listed as 

follows: 

 1 Grade 7 

 2 Grade 8 

 3 Grade 9 

 4 Grade 7 – 9 

 5 Grade 9 – 12 

This presents logical coding issues because teacher respondents who are coded as either a 1, 2, or 3 could also be 

coded as a 4 or a 5, in the case of respondents teaching grade 9. In addition, the data provided for Khon Kaen province 

do not appear to align with the other data. For example, module three in the Khon Kaen data appears to ask a 

completely different question compared with module three in the main dataset because there are different factor 

levels for each module three that cannot be mapped to each other.  

The value of inferential analysis on the 43 Khon Kaen teacher observations is questionable. Although it is possible to 

calculate relevant statistics, along with p-values that may meet standard thresholds for significance, this analysis would 

not withstand even superficial scrutiny given the low n, nor would certain tests, such as t-tests, necessarily be the 

most appropriate.9 With only 21 treatment observations, it would be difficult to differentiate any finding from random 

                                                
9 For an overview, see http://blogs.worldbank.org/impactevaluations/should-we-require-balance-t-tests-baseline-observables-

randomized-experiments. 
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noise. As an analogy, this would be like flipping a coin three times, getting tails two times, and concluding that tails is 

more likely to occur than heads, even though the odds are 50-50 with a sufficient sample size. This issue, along with 

the data quality challenges raised above, make the process of indicator construction problematic for additional analysis.  

Steps will be taken to ensure these issues are corrected for the midline and endline evaluations. 

Table 12 presents the STEM Year 2 student survey results. There were two statistically significant results in favor of 

students in the treatment group: the presence and frequency of specific teaching practices endorsed by the Enjoy 

Science program (e.g., visiting a science museum, hands-on lab exercises, and working individually and in collaborative 

groups). Differences between the treatment and control groups on other indicators, such as student engagement in 

math and science classes (e.g., enthusiasm for math and science coursework), student skills, or student selection of 

STEM tracks (e.g., plans to take advanced math or science courses or select a STEM-focused career), were not 

statistically significant. However, they are of programmatic significance and will be measured again at midline and 

endline.  

Note that there were no statistically significant differences at the indicator level between teachers in the treatment 

and control groups. This could be due to the small sample sizes.  

Table 12: STEM: Student Survey — Year 2 Overall Indicator Results 

Year Y2 

Type Control Treatment 

All regions   

Student engagement (Agree/Disagree) 0.04 0.10 

Student engagement (Yes/No) 0.09 0.13 

Student skills (Agree/Disagree) 0.02 0.07 

Teacher practice (Agree/Disagree) -0.07 0.08*** 

Teacher practice (Frequency) -0.08 0.18*** 

Student selection of STEM (Agree/Disagree) 0.00 0.07 

*** equals p  0.01, ** equals p  0.05, and * equals p  0.10. Values in the table are means of standardized scores. 
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Table 13: STEM Year 2 Teacher Survey — Overall Indicator Results  

Year Y2 

Type Control Treatment 

All regions   

Teacher attitude (Like me) 0.15 0.21 

Teacher practice (Emphasis) 0.15 0.15 

Teacher practice (Percent time) -0.06 0.30 

Teacher practice (Frequency) 0.29 0.38 

Teacher practice (Confidence) 0.19 0.23 

*** equals p  0.01, ** equals p  0.05, and * equals p  0.10. Values in the table are means of standardized 

scores. 

Interestingly, differences in student engagement, student skills in applied science and other relevant subjects, and 

student selection of STEM-related tracks were statistically significant in favor of the treatment group for Year 3 STEM 

students. This suggests that students with greater continued exposure to teachers participating in the Enjoy Science 

program demonstrate a range of positive outcomes — from greater participation in math or science-focused 

extracurricular activities to heightened enthusiasm and excitement about math and science coursework, and 

appreciation for applications of this knowledge to their daily lives and the world around them.  

Note that there were no statistically significant differences at the indicator level between teachers in the treatment 

and control groups. This could be due to the small sample sizes. 

Table 14: STEM: Student Survey — Year 3 Overall Indicator Results 

Year Y3 

Type Control Treatment 

All regions   

Student engagement (Agree/Disagree) -0.05 0.02** 

Student engagement (Yes/No) -0.07 -0.01* 

Student skills (Agree/Disagree) -0.07 0.03*** 

Teacher practice (Agree/Disagree) -0.02 0.03 

Teacher practice (Frequency) -0.04 0.00 

Student selection of STEM (Agree/Disagree) -0.07 0.06*** 

*** equals p  0.01, ** equals p  0.05, and * equals p  0.10. Values in the table are means of standardized 

scores. 
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Table 15: STEM: Teacher Survey — Year 3 Overall Indicator Results 

Year Y3 

Type Control Treatment 

All regions     

Teacher attitude (Like me) -0.09 -0.06 

Teacher practice (Emphasis) -0.10 0.04 

Teacher practice (Percent time) -0.11 0.01 

Teacher practice (Frequency) -0.17 -0.13 

Teacher practice (Confidence) -0.08 -0.14 

*** equals p  0.01, ** equals p  0.05, and * equals p  0.10. Values in the table are means of standardized 

scores. 

UTOP 

Results from the adapted classroom observation protocol, UTOP, are presented in Table 16. Statistically significant 

differences in lesson structuring were found across all regions (in favor of the treatment group). This finding may be 

driven by positive effects in favor of the treatment group within the North region.  

Table 16: UTOP — Overall Indicator Results  

Year Y2 Y3 

Type Control Treatment Control Treatment 

All regions 
    

Teacher Practice — Lesson Structure -0.02 0.71*** -0.36 -0.15 

Central Region 
    

Teacher Practice — Lesson Structure 
  

-0.64 -0.49 

North Region 
    

Teacher Practice — Lesson Structure -0.09 0.90*** 0.64 0.33 

Northeastern Region 
    

Teacher Practice — Lesson Structure 0.09 0.41 -0.50 -0.10 

South Region 
    

Teacher Practice — Lesson Structure 
  

-0.62 -0.06 
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*** equals p  0.01, ** equals p  0.05, and * equals p  0.10. Values in the table are means of standardized scores. 

O-NET STUDENT ASSESSMENT DATA 

The average O-NET scores for science, math, and Thai subjects are presented below. The DiD analysis suggested no 

statistically significant differences between students in control and treatment groups. The absence of effects held for 

Year 1 and Year 2. It is critical to note that these results must be interpreted with caution — robust DiD analyses 

should include more than one year of post-treatment data. At baseline, MSI had access to only one year of post-

treatment data. These comparisons will be calculated again at midline and endline, when we have more years of post-

treatment data.  

Table 17: School Sample for M3 Grade O-NET Science, Math, and Thai Y1 Schools 

  Before 

(2012 – 2014) 

After 

(2015 – 2016) 

Total 

Control 89 60 149 

Treated 180 119 299 

Total 269 179 448 

Table 18: Before and After Mean M3 Grade O-NET Science, Math, and Thai Assessment Scores for Y1 

Schools 

  Science Math Thai 
 

Before 

(2012 – 2014) 

After 

(2015 – 2016) 

Before 

(2012 – 2014) 

After 

(2015 – 2016) 

Before 

(2012 – 2014) 

After 

(2015 – 2016) 

Control 2.784 

(n=30) 

2.331 

(n=20) 

1.794 

(n=30) 

2.134 

(n=20) 

7.878 

(n=29) 

7.975 

(n=20) 

Treated 2.908 

(n=60) 

2.772 

(n=40) 

1.891 

(n=60) 

2.264 

(n=40) 

8.267 

(n=60) 

8.243 

(39) 

Diff (T-C) 0.124 0.441** 0.097 0.129 0.39 0.268 

DiD 0.317  0.032  -0.122 

Table 19: School Sample for M3 Grade O-NET Y2 Data 

  Before 

(2012 – 2015) 

After 

(2016) 

Total 

Control 59 15   74 

Treated 119 29 148 

Total 178 44 222 

Table 20: Before and After Mean M3 Grade O-NET Science, Math, and Thai Assessment Scores for Y2 

Schools 

  Science Math Thai 
 

Before 

(2012 – 2015) 

After 

(2016) 

Before 

(2012 – 2015) 

After 

(2016) 

Before 

(2012 – 2015) 

After 

(2016) 

Control 3.01 

(n=20) 

2.981 

(n=5) 

2.065 

(n=19) 

2.548 

(n=5) 

7.82 

(n=19) 

10.446 

(n=5) 

Treated 3.087 

(n=40) 

2.329 

(n=10) 

2.32 

(n=40) 

2.293 

(n=10) 

9.293 

(n=39) 

10.008 

(n=9) 

Diff (T-C) 0.077 -0.652 0.255 -0.255 1.472** -0.438 
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   -0.729  -0.51  -1.91 

QUALITATIVE DATA FINDINGS 

The following section presents the results of MSI’s analysis of the frequency distribution tables developed by Kenan 

and the NRT for the STEM activity. Note that these results are divided by Math and Science classrooms. 

STEM Science Results and Findings 

1. How did you take into account the students’ prior knowledge? 

When asked if and how they took into account students’ prior knowledge while teaching the lesson, 75.9 percent of 

the treatment group assessed student prior knowledge as part of their lesson plan. This prior knowledge was then 

used to check their level of knowledge (42.6 percent), to design the lesson plan (23.1 percent), and to provide 

examples in daily life (10.3 percent). 

One teacher in the treatment group said, “The use of the students’ prior knowledge to design lessons is my usual 

approach. Students learn content from worksheets and in conducting experiments. I then test how well they’ve 

learned by asking questions. Their prior knowledge levels vary. Most are at low level. Lessons are often designed using 

the Chevron Enjoy Science method and worksheets are used in the lesson.” Ref: 01/T/04/0722 

Another teacher explained that they tested prior knowledge in a variety of ways, including “revision of vocabulary, oral 

and written tests, and whole class question and answer sessions.” Ref: 01/T/07/0238 

In the control group, 79.3 percent of the teachers assessed students’ prior knowledge. This prior knowledge was then 

used to check their level of knowledge (42.1 percent), to design the lesson plan (33.6 percent), and to provide 

examples in daily life (3.6 percent). 

As explained by one of the teachers in the control, “Teachers use pre-test and post-test to assess prior knowledge of 

the students and then use the result to design appropriate lessons.” Ref: 01/T/10/0768_S 

2. What special needs of your students, if any, did you consider while designing this lesson?  

When asked what special needs of the students were taken into consideration while designing the lesson plan, 14.4 

percent of the treatment group said they did not consider any special needs of the students. Of those who did take 

students’ needs into consideration, 28.9 percent used peer-to-peer help, 21.6 percent planned to repeat key points 

throughout the lesson, 15.5 percent considered additional ways to stimulate their learning, 15.5 percent provided one-

to-one teaching, 8.2 percent assigned additional homework, 5.2 percent gave more examples, and 5.2 percent 

considered low literacy levels and learning challenges. 

One teacher explained the need for peer-to-peer support, saying, “There are 21 students and 10 of them need special 

attention. Some need guidance on thinking, experimenting, writing and speaking … While observing the behavior of 

some students I noticed that some may seem inactive but it is not because they are lazy; they do not know what to do 

… We have to help students understand what to do so that they can help others.” Ref: 01/T/04/0257 

Another teacher expanded on the need to ask questions repeatedly, explaining, “Some students have problems with 

organizing the steps of experiments. Some do not read the instructions and just want to [start the experiment]. Some 

read and follow the steps correctly. Teachers need to engage students by asking repeated questions to help students 

think about the steps.” Ref: 01/T/33/0692 

In the control group, 24.0 percent did not consider any special needs of the students when considering their lesson 

plan. This is about 10 percent higher than the treatment group. Of those who did take students’ needs into 

consideration, 22.7 percent planned to repeat key points throughout the lesson, 17.3 percent used peer-to-peer help, 
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16 percent provided one-to-one teaching, 13.3 percent considered low literacy levels and learning challenges, 13.3 

percent considered additional ways to stimulate their learning, 12 percent gave more examples, 2.7 percent provided 

additional support on student request, 1.3 percent assigned additional homework, and 1.3 percent considered how to 

get parental support. 

One teacher from the control group explained their approach to peer-to-peer help as follows: “There is one who is 

slow. They need to seek peer-to-peer help. Let him talk to friends to gain understanding.” Ref: 01/T/24/0822  

Another teacher explained the need to repeat key points throughout the lesson, saying, “We must teach slowly. Tasks 

must be separated from each other. When tasks are assigned, we have to watch closely.” Ref: 01/T/06/0732 

3. Why do you think the content of this lesson is important for your students to learn? Do you make 

these reasons known clearly to your students at any time? If so, how do you do this? 

When asked if they explained the importance of the day’s lesson to the class, 2.5 percent of the treatment group 

chose not to. A closer look at the responses shows that most of these teachers felt that because the class was a 

continuation of the previous day’s content, they did not need to explain its importance. Of those who did explain, 30.8 

percent showed that it is related to daily life, 28.3 percent informed the students but did not provide explicit 

examples, 12.5 percent used an example, 8.3 percent emphasized that it is on the O-NET test, 5.8 percent encouraged 

students to explore on their own, 7.5 percent explained that it is a prerequisite for other topics, 5 percent used 

multimedia to illustrate the importance of the topic, and 1.7 percent assigned student practice. 

When looking at the control group, 13.3 percent did not explain the importance of the topic to the students. Of those 

who did explain, 42.2 percent showed that it is related to daily life, 21.1 percent informed the students but did not 

provide explicit examples, 14.4 percent used an example, 8.9 percent explained that it is a prerequisite for other 

topics, 5.6 percent emphasized that it is on the O-NET test, 3.3 percent encouraged students to explore on their own, 

2.2 percent assigned student practice, and 2.2 percent used multimedia to illustrate the importance of the topic. 

4. Where did you learn the content you presented in this lesson? 

The treatment group said they learned the content from the Internet (30 percent), from the textbook (17.7 percent), 

by using various sources and methods (14.6 percent), from the teacher manual (8.5 percent), by pulling from students’ 

daily life (7.7 percent), through distance learning professional development (2.3 percent), and from the Enjoy Science 

Module (10 percent). 

The control group said they learned the content from the Internet (35.6 percent), from the textbook (28 percent), by 

using various sources and methods (14.4 percent), from the teacher manual (7.6 percent), through distance learning 

professional development (3.4 percent), by pulling from student daily life (1.7 percent), and from other modules (1.7 

percent). 

Interestingly, the Internet is the most popular source for both treatment and control group teachers to brush up on 

their content knowledge before teaching. The textbook is the second most-used resource for both groups. 

5. How did you prepare to teach the content you presented in this lesson? 

When asked how they prepared to teach the content for the lesson, 8.5 percent of the treatment group said they did 

nothing to prepare. Those who did prepare did so by reviewing their existing lesson plan (51.3 percent), considering 

the equipment needed and the equipment available in the lab (23.1 percent), preparing new content (10.3 percent), 

considering student knowledge and abilities (5.1 percent), and searching the Internet (1.7 percent). 

In the control group, 2.3 percent said they did nothing to prepare. Those who did prepare did so by reviewing their 

existing lesson plan (44.3 percent), considering the equipment needed and the equipment available in the lab (26.1 

percent), searching the Internet (11.4 percent), preparing new content (10.2 percent), considering student knowledge 
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and abilities (2.3 percent), considering past teaching experience (2.3 percent), and considering how students can apply 

to daily life (1.1 percent).  

The top two methods used to prepare for a lesson for teachers in both the treatment and control groups were 

reviewing their lesson plan and checking that the equipment needed for the lesson was available. 

6. What teaching methods did you use, and what was your rationale for choosing those teaching 

methods? 

In the treatment group, 37.5 percent of teachers used the 5E teaching method or inquiry-based approach, 19.5 

percent used lab exercises, 14.8 percent used group work, 9.4 percent used a lecture-based approach, 7 percent used 

peer-to-peer teaching, 7 percent used groups but students worked individually, 2.3 percent assigned students to study 

before class, 1.6 percent used video presentations, and 0.8 percent used active learning. 

In explaining the use of the 5E teaching method in the classroom, one of the treatment group teachers said the 

following: “The inquiry-based method of the 5E approach (elicit, explore, discuss, summarize and evaluate) allows 

students to think by themselves. It works well. When I apply the training learned through CESP to teaching students, it 

is more fun, makes student think by their own, and they discuss and share what they’re learning with friends. It is 

better than just giving a lecture.” Ref: 01/T/20/0870 

In the control group, 22.2 percent of teachers used the 5E teaching method, 21.4 percent used groups but students 

worked individually, 18.8 percent used a lecture-based approach, 12 percent used lab exercises, 8.5 percent used 

group work, 6.8 percent used video presentations, 2.6 percent assigned students to study before class, 1.7 percent 

used active learning, and 6 percent used peer-to-peer teaching. 

It is important to note that the treatment group uses group work almost twice as often, and when looking at the 

responses more closely, you also get a sense that the treatment group work is implemented quite differently.  

For example, one treatment group teacher explained, “I first demonstrated how to do experiment. Then, students will 

select group for the class. I use groups of four because each student is assigned a specific responsibility, facilitator, 

planner, recorder, and presenter.” Ref: 01/T/04/0722S  

This approach ensures engagement of all students in the group work. By contrast, here is how one teacher in the 

control described the group work in the classroom: “The classroom is always set up so the kids sit in groups. Today I 

assigned a worksheet for the students to complete. Students do the work as individuals, but they’re allowed to ask 

their group for help if they’ve completed the work. However, it is up to students to complete the work on their own. 

Some cannot complete in class and they will keep it as homework.” Ref: 01/T/04/0512S 

This may also be the case in lab work. One control teacher described their process with lab work in the classroom: “I 

prepared the lab experiment steps as a guideline and included instructions for students. I told them to follow the 

instructions step-by-step and then answer the questions in the worksheet. If student follow the instructions, the 

teacher will not have to talk much and students will not bother the teacher, and teacher will not disturb them during 

experiment. At the end of the class I will provide the results and correct answers for the worksheet to the students 

and let them to take notes.” Ref: 01/T/01/0085/S 

7. What organizational structures or arrangements, if any, did you adopt in your classroom to ensure 

that the lesson could be implemented? 

The treatment group used the following arrangements to organize their students in the classroom: group seating (61 

percent), lecture-style or regular classroom setup (31.7 percent), student choice (6.1 percent), and U-shaped seating 

(1.2 percent).  

The control group used the following arrangements to organize their students in the classroom: group seating (62.8 
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percent), lecture-style or regular classroom setup (34.9 percent), and student choice (2.3 percent). 

8. How do you plan to use your formal assessments from this class period? 

The types of formal and informal assessments used by the treatment group included labs and exercises (20.0 percent), 

worksheets and assignments (16.9 percent), pre-testing (12.3 percent), end-of-lesson test (12.3 percent), observation 

of student behavior (7.7 percent), student writing (6.2 percent), observation of student attitude (1.5 percent), and 

various other methods (4.6 percent). 

The types of formal and informal assessments used by the control group included pre-testing (14.8 percent), labs and 

exercises (13.9 percent), student writing (12.2 percent), observation of student attitude (12.2 percent), O-NET 

practice exam (8.7 percent), end-of-lesson test (8.7 percent), observation of student behavior (7 percent), worksheets 

and assignments (5.2 percent), and various other methods (11.3 percent).  

9. Did you modify the lesson plan while teaching and why? 

Of the treatment group, 61.7 percent stated that they modified their lesson plan as the lesson progressed based on 

the student response and performance. Similarly, 58.9 percent of the control group stated that they modified their 

lesson plan as the lesson progressed based on the student response and performance. 

10. What types of student work did you assign? 

The treatment group assigned the following types of student work: worksheets and exercises to be done in groups in 

class (46.9 percent), summarizing core concepts (13.5 percent), conducting experiments (12.5 percent), worksheets 

and exercises to be done individually in class (10.4 percent), individual homework (8.3 percent), and group homework 

(8.3 percent). 

The control group assigned the following types of student work: worksheets and exercise to be done individually in 

class (41.0 percent), worksheets and exercises to be done in groups in class (32.8 percent), conducting experiments 

(19.7 percent), individual homework (4.9 percent), and summarizing core concepts (1.6 percent).  

When it comes to student work, the treatment group puts more emphasis on group work while the control group 

relies more heavily on individual worksheets and exercises.  

11. What is the purpose of assignment? Describe learning objectives? What is the student benefit? 

Teachers in the treatment group identified the purpose of their assignments as follows: increase participation (19.1 

percent), improve critical thinking skills (18.5 percent), knowledge review (17.2 percent), promote discipline, 

prudence, and responsibility (15.9 percent), improve inquiry (14 percent), improve skills application (5.1 percent), 

enjoy in class and in daily life (4.5 percent), improve analysis skills (4.5 percent), and prepare for O-NET examination 

(1.3 percent). 

Teachers in the control group identified the purpose of their assignments as the following: knowledge review (31.7 

percent), improve critical thinking (18.3 percent), promote discipline, prudence, and responsibility (10.6 percent), 

increase participation (10.6 percent), improve skills application (9.6 percent), enjoy in class and in daily life (7.7 

percent), improve analysis skills (5.8 percent), and improve inquiry skills (5.8 percent). 

Teachers in the control group showed a strong preference for using student work for knowledge review (31.7 

percent) and to improve critical thinking skills (18.3 percent), while teachers in the treatment group took a more 

balanced approach to student work with almost equal preference given to ensuring participation (19.1 percent), 

improving critical thinking (18.5 percent), knowledge review (17.2 percent), and promoting discipline, prudence, and 

responsibility (15.9 percent). 

12. What sources did you use to prepare the student assignments? 
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The teachers in the treatment group identified using the following sources to develop their student assignments, 

including: integrating multiple sources (60.5 percent), the curriculum (26.9 percent), considering student ability (8.4 

percent), and their lesson plan (4.2 percent).  

The teachers in the control group identified using the following sources to develop their student assignments, 

including: integrating multiple sources (63.2 percent), the curriculum (32.2 percent), their lesson plan (2.4 percent), 

and considering student ability (1.1 percent). 

The primary sources of information to prepare student assignments for both the treatment and the control groups are 

the integration of multiple resources and the curriculum. One teacher from the treatment group explained, “I use 
many sources of information when developing assignments for student work. I’ll use what I’ve learned from the 

Enjoy Science training. I will use IPST and sometime search for academic work from other teacher through 

google as a reference. However, I will adapt the assignment to my student abilities.” Ref: 01_T_01_0103_S 

13. For overall student work in today’s class, what percentage are you satisfied with their performance 

and results? 

Teachers in the treatment group rated their overall satisfaction with student performance in that day’s classroom as 

follows: lower than 59 (3.1 percent), 60 – 69 (6.3 percent), 70 – 79 (20.8 percent), 80+ (58.3 percent), and no student 

work to consider (11.5 percent). 

Teachers in the control group rated their overall satisfaction with student performance as follows: lower than 59 (2.7 

percent), 60 – 69 (9.3 percent), 70 – 79 (26.7 percent), 80+ (58.7 percent), and no student work to consider (2.7 

percent) 

STEM Math Results and Findings 

1. How did you take into account the students’ prior knowledge? 

From the post-observation interviews, 74.6 percent of the teachers in the treatment group assessed student prior 

knowledge as part of their lesson plan, while 77.1 percent of teachers did the same in the control group. In the 

treatment group, 36.8 percent of the teachers used this prior knowledge only to check their students’ level of 

knowledge, while 31.9 percent of teachers used it to design their lesson plans, and 5.9 percent of teachers used it to 

provide daily life examples for the students. However, in the control group, 48.4 percent of teachers used the 

assessment only to check their students’ level of knowledge, and 28.7 percent of teachers used it to design the lesson 

plan. 

2. What special needs of your students, if any, did you consider while designing this lesson?  

Regarding special needs students, 8.2 percent of the treatment group did not consider any special needs of their 

students when considering their lesson plan. One respondent said: “There were 8 LD student[s] which already [had] 

diagnosis from hospital. [They] will sit together and have another teacher to take care of them. I just teach to all 

students and their teacher will support them for worksheet[s] and assignment[s].” Ref: 01/T/0293 

Of those who did take students’ needs into consideration, 16.3 percent planned to repeat key points throughout the 

lesson, 8.2 percent gave more examples, 22.4 percent provided one-to-one teaching, 19.4 percent used peer-to-peer 

help, 14.3 percent considered additional ways to stimulate their learning, 10.2 percent assigned additional homework, 

and 1.0 percent waited for students to request help. 

A larger percentage (11.3 percent) of teachers in the control group did not consider any special needs of their 

students when considering their lesson plans. Of those who did take students’ needs into consideration, 15.0 percent 

planned to repeat key points throughout the lesson, 7.5 percent gave more examples, 27.5 percent provided one-to-
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one teaching, 18.8 percent used peer-to-peer help, 10.0 percent considered additional ways to stimulate their learning, 

and 10.0 percent assigned additional homework. 

3. Why do you think the content of this lesson is important for your students to learn? Do you make 

these reasons known clearly to your students at any time? If so, how do you do this? 

In both the treatment and control groups, 6.3 percent of the teachers did not explain the importance of the topic to 

the students. Of the teachers in the treatment group who did explain, 4.9 percent used an example to explain, 2.1 

percent assigned student practice, 0.7 percent encouraged students to explore on their own, 13.2 percent informed 

the students but did not provide explicit examples, 2.8 percent emphasized that it is on the O-NET test, 12.5 percent 

explained that it is a prerequisite for other topics, 35.4 percent showed that it is related to daily life, 9.7 percent used 

multimedia to illustrate the importance of the topic, and 12.5 percent noted that it was part of the curriculum. 

Of the teachers in the control group who did explain, 7.3 percent used an example, 3.1 percent assigned student 

practice, 6.3 percent encouraged students to explore on their own, 17.7 percent informed the students but did not 

provide explicit examples, 3.1 percent emphasized that it is on the O-NET test, 15.6 percent explained that it is a 

prerequisite for other topics, 38.5 percent showed that it is related to daily life, and 2.1 percent used multimedia to 

illustrate the importance of the topic. 

4. Where did you learn the content you presented in this lesson? 

The teachers in the treatment group learned the content of their lessons by using various methods (9.0 percent), 

textbook (22.6 percent), teacher manual (5.3 percent), student daily life (0.8 percent), distance learning (1.5 percent), 

the Enjoy Science Module (10.5 percent), the Internet (32.3 percent), and the lesson plan (5.3 percent). The teachers 

in the control group learned the content of their lessons using various methods (8.9 percent), textbook (38.2 

percent), teacher manual (8.1 percent), distance learning (0.8 percent), other training modules (0.8 percent), and the 

Internet (30.9 percent). 

5. How did you prepare to teach the content you presented in this lesson? 

All of the teachers in the treatment group said that they took time to prepare before class compared with 97.5 

percent of the control group teachers. The treatment group teachers used this time to consider the equipment 

needed and the equipment available in the lab (18.6 percent), review their existing lesson plan (48.0 percent), prepare 

by using the teacher manual (17.6 percent), considering how students can apply the lesson to daily life (2.0 percent), 

considering student knowledge and abilities (1.0 percent), and considering past teaching experiences (12.7 percent). 

The control group was similar to the treatment group, and its members also used the prep time to consider the 

equipment needed and the equipment available in the lab (18.6 percent), review their existing lesson plan (48.0 

percent), prepare by using the teacher manual (17.6 percent), consider how students can apply the lesson to daily life 

(2.0 percent), consider student knowledge and abilities (1.0 percent), and consider past teaching experiences (12.7 

percent). 

6. What teaching methods did you use, and what was your rationale for choosing those teaching 

methods? 

The teaching methods used in the treatment group break down as follows: 5.3 percent of teachers used an inquiry 

method, 1.8 percent used video presentations, 29.2 percent used group work, 9.7 percent used problem solving 

exercises, 7.1 percent used groups but students worked individually, 4.4 percent assigned students to study before 

class, 28.3 percent used a lecture-based approach, 8.0 percent used active learning, and 6.2 percent used peer-to-peer 

teaching.  

The teaching methods used in the control group break down as follows: 11.0 percent of teachers used an inquiry 

method, 2.0 percent used video presentations, 19.0 percent used group work, 16.0 percent used problem solving 
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exercises, 9.0 percent used groups but students worked individually, 2.0 percent assigned students to study before 

class, 38.0 percent used a lecture-based approach, 1.0 percent used active learning, and 2.0 percent used peer-to-peer 

teaching. 

7. What organizational structures or arrangements, if any, did you adopt in your classroom to ensure 

that the lesson could be implemented? 

The treatment group greatly preferred using group seating (68.0 percent) while the control group mostly favored 

lecture-style or regular classroom setup (51.5 percent). The treatment group also used the following arrangements to 

organize their students in the classroom: lecture-style or regular classroom setup (16.0 percent), buddy system (8.0 

percent), student choice (6.7 percent), and U-shaped seating (1.3 percent). 

The control group also used the following arrangements to organize their students in the classroom: buddy system 

(18.2 percent), group seating (13.6 percent), student choice (10.6 percent), and U-shaped seating (6.1 percent).  

There is a much stronger preference for lecture-style classrooms in the control group. 

8. How do you plan to use your formal assessments from this class period? 

The treatment group teachers used a variety of ways to conduct formal assessments, with the following breakdown: 

pre-testing (5.3 percent), student writing (10.6 percent), observation of student behavior (22.3 percent), observation 

of student attitude (12.8 percent), worksheets, exercises, and assignments (26.6 percent), end-of-lesson test (17.0 

percent), and various other methods (5.3 percent). 

The control group teachers, however, mostly used worksheets, exercises, and assignments (50.7 percent) with the 

following breakdown for the other types of assessments: pre-testing (4.1 percent), student writing (5.5 percent), 

observation of student behavior (9.6 percent), observation of student attitude (6.8 percent), end-of-lesson test (19.2 

percent), and various other methods (4.1 percent). 

9. How did you modify the lesson plan while teaching and why? 

More teachers in the control group (55.7 percent) stated that they modified their lessons plans as the lesson 

progressed compared with the treatment group (42.4 percent). One teacher in the treatment group said, “I modified 

the lesson with situation and student performance. Such as I plan to let all group to present their result in front of 

classroom. In reality, student who were representative of group need more explanation and clarification from teacher. 

Therefore, I change to let only some group present to the class. I also plan to collect worksheet of students to check 

after class. I observe some student did not understand well, so I modified to assign student check for their friend 

during class instead and explain more concept.” Ref: 01/T/01/0073/M 

10. What types of student work did you assign? 

The treatment group teachers mostly assigned worksheets and exercises to be done in groups in class (50.5 percent) 

while the control group teachers mostly assigned work to be done individually in class (70.0 percent).  

The treatment group teachers had the following breakdown of the other types of work: worksheets and exercises to 

be done individually in class (24.7 percent), summarizing core concepts (10.3 percent), conducting experiments (11.3 

percent), individual homework (2.1 percent), and group homework (1.0 percent).  

The control group had the following breakdown of the other types of work: worksheets and exercises to be done in 

groups in class (13.3 percent), summarizing core concepts (5.0 percent), conducting experiments (3.3 percent), 

individual homework (6.7 percent), and group homework (1.7 percent). 

11. What sources did you use to prepare the student assignments? 

Both the control group and the treatment group teachers preferred to integrate multiple sources in preparing student 
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assignments (58.4 percent and 71.4 percent, respectively). The teachers in the treatment group also reported using a 

variety of sources to develop their student assignments, including the curriculum (16.1 percent), their lesson plan (8.9 

percent), and student ability (3.6 percent). Additionally, the teachers in the control group reported using a variety of 

sources to develop their student assignments, including the curriculum (30.3 percent), their lesson plan (5.6 percent), 

and student ability (5.6 percent) 

12. For overall student work, what percentage are you satisfied with their performance and results? 

Teachers in both the treatment group and the control group rated their overall satisfaction with student performance 

highly (80+). The breakdown for the treatment group is as follows: lower than 59 (3.1 percent), 60 – 69 (4.2 percent), 

70 – 79 (11.5 percent), and 80+ (81.3 percent). The breakdown for the control group is as follows: lower than 59 (6.4 

percent), 60 – 69 (6.4 percent), 70 – 79 (19.2 percent), 80+ (65.4 percent), and no student work to consider (2.6 

percent). In the interview, one teacher in the treatment group said, “I give 80 percent because I think students have a 

chance to think which is different from previous that student only remember the way of calculation. With equipment 

provided, student more understand and enjoy.” Ref: 01/T/21/0673/M 

TVET Component 

STVET ACTIVITY – INDICATOR ANALYSIS 

As the tables below illustrate, statistically significant differences in favor of students in the treatment group were found 

on all indicators and on three of four indicators in favor of teachers in the treatment group (except for frequency of 

Enjoy Science–endorsed teaching practices). This suggests that although teachers in the treatment group are employing 

the teaching practices endorsed by the Enjoy Science program, they may experience challenges in implementing a 

range of active, project-based/experiential instructional techniques (e.g., watching videos, designing science 

experiments, or relating concepts to students’ daily lives). This could be due to the absence of lab materials or the 

need for more substantive pedagogical support. The evaluation will continue to explore these issues at midline and 

endline.  

Table 21: STVET: Student Survey — Overall Indicator Results 

Indicator — Overall Control Treatment 

Student engagement (Likert) -0.05 0.04 ** 

Student skills (Likert) -0.08 0.07 *** 

Teacher practice (Likert) -0.06 0.04 ** 

Teacher practice (Frequency) -0.12 0.1 *** 

*** equals p < 0.01, ** equals p < 0.05, and * equals p < 0.10. Values in the  

table are means of standardized scores. 
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Table 22: STVET Teacher Survey (Excluding Microelectronics Hub) — Overall Indicator Results  

Indicator — Overall Control Treatment 

Student skills (Likert) -0.25 0.18 * 

Teacher practice (Frequency) -0.19 0.14 

Teacher practice (PD) -0.68 0.48 *** 

Teacher practice 

(Confidence) -0.25 0.18 * 

Curriculum relevance (Likert) -0.18 0.13 

*** equals p < 0.01, ** equals p < 0.05, and * equals p < 0.10. Values in the  

table are means of standardized scores. 

STVET UTOP ANALYSIS 

Analyses suggest statistically significant differences in lesson structure and implementation in favor of the treatment 

group in all STVET classrooms.  

Table 23: STEM for TVET: UTOP Overall Indicator Results 

Indicator — Overall Control Treatment 

Lesson structure -0.44 0.47 *** 

Lesson implementation -0.23 0.21 ** 

*** equals p < 0.01, ** equals p < 0.05, and * equals p < 0.10. Values in  

the table are means of standardized scores.  

 

STVET QUALITATIVE ANALYSIS 

After classroom observations were conducted, students were randomly selected to participate in a focus group 

discussion. The next section is an overview of responses from these discussions. 

STVET Focus Group Discussion Results and Findings 

1. What are some of your favorite ways of learning? 

When asked their favorite way of learning, the treatment group students identified the following teaching methods: 

science lab exercises (36 percent), lecture and exams (22 percent), group activities (20 percent), content related to 

daily life (12 percent), and projects (10 percent). 

The control group students identified the following as their favorite ways of learning: science lab exercises (28.6 
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percent), group activities (21.4 percent), worksheet calculation exercises (21.4 percent), video presentations (10.7 

percent), and content related to daily life (3.6 percent). 

Science lab exercises were the most-mentioned favorite way of learning. A treatment group student said, “It is a 

feeling of excitement. The experiment by which to produce new substances is beyond my expectation. Sometimes, the 

hypothesis that one has had and the actual result from the experiment could possibly be different Stem for TVET. Ref: 

02/T/03/0889(1)-8 

Group activities were also popular among control and treatment group students. This was further explained by a 

student in the control group, who said, “I like group assignments because of the opportunity to help one another with 

the work and because it creates a sense of unity.” Ref: 02/T/16/0548,0550(0)-1 

2. What are some of your least favorite ways of learning? 

When asked their least favorite way of learning, the treatment group students identified the following methods: 

lecture and notes (52.2 percent), calculation exercises (21.7 percent), students learning on their own (10.9 percent), 

rote memorization and recall (8.7 percent), and teach then test (6.5 percent). 

The control group students identified the following as their least favorite ways of learning: teach then test (37.2 

percent), lecture and notes (25.6 percent), calculation exercises (16.3 percent), students learn on their own (11.6 

percent), and rote memorization and recall (9.3 percent). 

Two of the most common approaches mentioned by treatment and control students were lecture and notes, and 

calculation exercises. One student in the treatment group openly explained, “I do not like being seated and listening to 

lectures because I often do not understand anything at all. Sometimes, I even ended up falling asleep.” Ref: 

02/T/02/0630- 1. 

When explaining the challenge with calculation worksheets, a student from the control group said, “We are told to 

carry out calculations, but the teacher only provides minimal instruction that is often unclear. Then they expect us to 

be able to do it by ourselves with the calculation worksheets.” Ref. 02/T/15/0294-3 

The control group students’ least favorite way of learning was the “teach then test” method. One of the students 

explained this, saying, “Teachers assign us to read their lecture materials and then give us assignments to find out 

more information. Then we have an examination the next week. The problem is we do not understand the content 

when we have to learn on our own and the test does not cover the same content that is taught in the lecture.” Ref: 

02/T/25/0830-4 

3. What helps you to learn the best? 

Asking students to explain methods that help them learn the best, the treatment group identified the following: 

variations in learning activities (28.1 percent), science lab exercises (21.9 percent), learning applications to daily life 

(18.8 percent), project-based activities (12.5 percent), presentations (9.4 percent), and variations of content (9.4 

percent). 

The control group students identified the following as methods that help them learn the best: science lab exercises 

(33.3 percent), variations of content (18.2 percent), project-based activities (15.2 percent), variations in learning 

activities (15.2 percent), presentations (12.1 percent), and learning applications to daily life (6.2 percent). 

The students’ responses for both the treatment and control groups could be categorized into the same six themes; 

however, they varied in frequency. The treatment group students felt they learned best when learning activities varied 

and when they conducted science lab exercises. One student explained, “Experiments allow me and my friend to learn 

something that we’ve never known before. It helps us learn better than just listening to the teacher lecture.” Ref: 

02/T/16/0687. 
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The control group students also felt they learned best from science lab exercises, but also felt that more variation in 

the types of content they covered was good for their learning.  

4. What is least likely to help you learn? 

The treatment group students identified the following as the least likely approach to helping them learn: lecture and 

note taking (46.5 percent), unclear explanations (20.9 percent), memorization without practice or repetition (20.9 

percent), and 11.6 percent did not know.  

The control group students identified the following as the least likely approach to helping them learn: lecture and note 

taking (47.5 percent), unclear explanations (22.5 percent), 20.0 percent did not know, and memorization without 

practice or repetition (10.0 percent).  

Elaborating on why lecture and note taking is the least effective approach, one treatment student explained, “When 

teachers do lecture and tell us to take notes, I learn nothing and I don’t think my friends learn either. We write it all 

down on paper but cannot remember what the teacher taught us. Sometimes the teacher gives us a short period of 

time to take notes but I cannot keep up and I don’t always finish taking notes in time.” Ref: 02/T/S5/0916- 1 

5. How did teachers assess your knowledge and understanding? 

The treatment group students described the following ways in which teachers assessed their knowledge and 

understanding: Post-testing (33.3 percent), examinations (28.6 percent), questioning individuals during class (28.6 

percent), individual exercises (4.8 percent), marking attitude/behavior scores (2.4 percent), and individual tasks in front 

of the class (2.4 percent). 

The control group students described the following ways in which teachers assessed their knowledge and 

understanding: Post-testing (33.3 percent), questioning individuals during class (26.2 percent), examinations (19.0 

percent), individual exercises (9.5 percent), marking attitude/behavior scores (7.1 percent), and individual tasks in front 

of the class (4.8 percent). 

In both the treatment and control groups, the top three assessment methods used by teachers are post-testing, 

examinations, and questioning individuals during class. 

6. How did they test your knowledge while teaching? 

The treatment group students described the following ways in which teachers assessed their knowledge while 

teaching: worksheet exercises (31.3 percent), questioning individuals during class (25.0 percent), assigning writing 

summaries and presentations (21.9 percent), assessing student attention (12.5 percent), post-lesson testing (6.3 

percent), and pre-lesson testing (3.1 percent). 

The control group students described the following ways in which teachers assessed their knowledge while teaching: 

questioning individuals during class, (29.0 percent), worksheet exercises (22.6 percent), assigning writing summaries 

and presentations (19.4 percent), assessing student attention (19.4 percent), post-lesson testing (6.5 percent), and pre-

lesson testing (3.2 percent). 

Students’ responses were very similar in the treatment and control groups, with the top three responses being giving 

worksheet exercises, questioning individuals during class, and assigning writing summaries and presentations. 

7. What would you like teachers to do differently? 

In the treatment group, 22.9 percent of students said they did not know what teachers could do differently. The 

remaining students said they would like teachers to use greater variation in teaching and learning activities (48.6 

percent), increase participatory learning (17.1 percent), and increase experiential learning opportunities (11.4 percent).  

In the control group, 73.5 percent of the students said they did not know what teachers could do differently. The 
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remaining students said they would like teachers to use greater variation in teaching and learning activities (14.7 

percent) and increase participatory learning (11.8 percent).  

8. How do you see yourself using what you’ve learned in the future?  

The treatment group students said they would apply what they have learned in the future in the following ways: apply 

to their work (22.2 percent), apply to their daily life (30.6 percent), apply to further study (22.2 percent), apply for 

innovation (13.9 percent), apply to tests and exams (5.6 percent), to increase their scientific content knowledge (2.8 

percent), and to improve their soft skills (2.8 percent).  

The control group students said they would apply what they have learned in the future in the following ways: apply to 

their work (11.8 percent), apply to their daily life (17.6 percent), apply to further study (8.8 percent), apply for 

innovation (23.5 percent), apply to tests and exams (17.6 percent), to increase their scientific content knowledge (5.9 

percent), and to improve their soft skills (14.7 percent).  

9. How well prepared were you for your workplace experience? 

In the treatment group, 11.4 percent of students felt prepared for work. The remaining students were concerned 

about the following: lack of knowledge in technical skills (31.4 percent), lack of experience (25.7 percent), lack of 

technical skill (17.1 percent), lack of calculation skills (8.6 percent), and concern over company acceptance (5.7 

percent). 

One of the students expanded on their feeling of unpreparedness for work, explaining, “I would like to work for 

Toyota, and I know big companies have different requirements for technical techniques. Teachers prepare us for 

working in all types of companies. However, I need to learn techniques specific to Toyota.” Ref: 02/T/17/0772,0773(1)-

7 

Another student explained their lack of knowledge around technical skills, saying, “I need more knowledge about auto 

part repairs and maintenance. I would like to have more knowledge on modern machines, robots, and AutoCAD.” Ref: 

02/T/14/0958(1)-3 

In the control group, 20.6 percent of the students felt prepared for work. The remaining students were concerned 

about the following: concern over company acceptance (29.4 percent), lack of calculation skills (20.6 percent), lack of 

knowledge in technical skills (14.7 percent), and lack of technical skill (14.7 percent). 

One of the students explained that they felt ready for work, saying, “I am ready for work because currently work in 

garage and study at the same time. I did not feel I need to study at a higher level because knowledge and theory are 

not necessary for me. I have the skills I need to work and get job. That is enough.” Ref: 02/T/09/0833-0834-8 

Another student explained their concern over company acceptance of their knowledge, saying, “I heard from a recent 

graduate that companies are very strict about safety which is different from our experience in college. I would like 

teachers to better prepare me on safety practices and knowledge. I would like teachers to give us examples of these 

policies in a variety of companies.” 02/T/30/0846,0847-3 

10. How could the college better prepare you? 

The treatment group students felt the college could better prepare them in the following ways: provide more up-to-

date equipment (27.8 percent), provide more opportunities to practice technical skills (16.7 percent), provide short 

courses to prepare them for the workplace (16.7 percent), give more opportunities for field visits (16.7 percent), 

support expenses during work placement (8.3 percent), improve training of problem-analysis skills in technical areas 

(8.3 percent), and improve training on drawing and diagram-reading skills (5.6 percent). 

The control group students felt the college could better prepare them in the following ways: provide more 

opportunities to practice technical skills (27.3 percent), provide short courses to prepare them for the workplace 



   51 

 

(24.2 percent), provide more up-to-date equipment (21.2 percent), give more opportunities for field visits (9.1 

percent), improve training on drawing and diagram-reading skills (6.1 percent), support expenses during work 

placement (6.1 percent), and improve training of problem-analysis skills in technical areas (6.1 percent). 

Although there are differences in frequencies of the responses, the treatment and control groups shared the top three 

ways they felt colleges could better prepare them. A student from the treatment group explained their interest in 

more up-to-date equipment, saying, “I need more experience with up-to-date machines and instruments. Companies 

have modern machines but our collage machines are out of date. The modern machines our college does have are too 

few for the number of students in the class and teachers do not allow us to do much with the new equipment.” Ref: 

02/T/14/0958(1)-4 

A student in the control group explained their interest in more practice with technical skills, saying, “Sometimes I do 

not understand what the teacher is saying but when I can practice the skills in the workshop I am able to understand.” 

Ref: 02/T/25/0752- 3 

STVET Teacher Interview Results and Findings 

1. How did you take into account the students’ prior knowledge? 

In the treatment group, 87.0 percent of teachers assessed student prior knowledge as part of their lesson plan. This 

prior knowledge was then used to create linkages between new and prior knowledge (40.9 percent), to design the 

lesson plan (30.3 percent), and to check their level of knowledge (16.7 percent). 

In the control group, 100.0 percent of teachers assessed student prior knowledge as part of their lesson plan. This 

prior knowledge was then used to design the lesson plan (41.0 percent), to create linkages between new and prior 

knowledge (37.2 percent), and to check their level of knowledge (21.8 percent). 

2. What special needs of your students, if any, did you consider while designing this lesson?  

In the treatment group, 22.2 percent of the teachers did not consider any special needs of the students when 

considering their lesson plan, 33.3 percent considered additional ways to stimulate their learning, 13.3 percent 

provided one-to-one teaching, 13.3 percent planned to repeat key points throughout the lesson, 8.9 percent gave 

more examples, and 8.9 percent used teaching aids.  

In the control group, 22.7 percent of the teachers did not consider any special needs of the students when considering 

their lesson plan, 43.2 percent considered additional ways to stimulate their learning, 11.4 percent planned to repeat 

key points throughout the lesson, 9.1 percent provided one-to-one teaching, 6.8 percent gave more examples, and 6.8 

percent used teaching aids.  

3. Why do you think the content of this lesson is important for your students to learn? Do you make 

these reasons known clearly to your students at any time? If so, how do you do this? 

In the treatment group, 3.6 percent of the teachers did not explain the importance of the topic to the students, 39.3 

percent showed that it is related to daily life, 19.6 percent explained that it will help develop critical thinking skills, 8.9 

percent used an example, 7.1 percent assigned student practice, 7.1 percent explained that it is a prerequisite for 

other topics, 5.4 percent encouraged students to explore on their own, 5.4 percent informed the students but did not 

provide explicit examples, and 3.6 percent applied it to the workplace. 

In the control group, 8.8 percent of the teachers did not explain the importance of the topic to the students, 40.4 

percent showed that it is related to daily life, 10.5 percent applied it to the workplace, 8.8 percent explained that it is a 

prerequisite for other topics, 8.8 percent used an example, 7.0 percent assigned student practice, 7.0 percent 

explained that it will help develop critical thinking skills, 5.3 percent encouraged students to explore on their own, and 

3.5 percent informed the students but did not provide explicit examples. 
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4. What teaching methods did you use, and what was your rationale for choosing those teaching 

methods? 

In the treatment group, 29.5 percent of teachers used the 5E teaching method, 21.3 percent used group work, 13.1 

percent used lab exercises, 11.5 percent used video presentations, 11.5 percent assigned study activities before class, 

8.2 percent used various other teaching methods, and 4.9 percent used a lecture-based approach. 

In the control group, 19.3 percent of teachers used a lecture-based approach, 19.3 percent used the 5E teaching 

method, 17.5 percent used video presentations, 15.8 percent assigned study activities before class, 14 percent used 

group work, 8.8 percent used various other teaching methods, and 5.3 percent used lab exercises. 

There was a much higher frequency of lecture-based teaching in the control group (19.3 percent) compared with the 

treatment group (4.9 percent), and the 5E teaching method is popular among the control and treatment groups.  

5. What organizational structures or arrangements, if any, did you adopt in your classroom to ensure 

that the lesson could be implemented? 

The treatment group used the following arrangements to organize their students into groups in the classroom: by 

student ability (32.1 percent), randomly or by student ID (22.6 percent), student choice (22.6 percent), and 22.6 

percent changed groups for every lesson.  

The control group used the following arrangements to organize their students into groups in the classroom: randomly 

or by student ID (33.9 percent), by student ability (25.4 percent), student choice (22.0 percent), and 18.6 percent 

changed groups for every lesson.  

The responses of the control and treatment groups were markedly similar on this question. 

6. How did you relate the science concepts taught to the world of work? 

The treatment group identified the following applications of the lesson content: applies the scientific process (40.4 

percent), applies to developing soft skills for the workplace (35.1 percent), improves problem-solving skills (19.3 

percent), and relates to daily life (5.3 percent). 

The control group identified the following applications of the lesson content: applies the scientific process (33.3 

percent), improves problem-solving skills (29.4 percent), applies to developing soft skills for the workplace (19.6 

percent), and relates to daily life (17.6 percent). 

A teacher in the treatment group explained the importance of relating the scientific process to the workplace, saying, 

“Students are learning the skills of observation, measurement, formulating hypothesis, and experimenting. This is very 

important when they graduate and join the workforce. It will help students to think on their own and explore new 

knowledge.” Ref: 02/T/S1/0542(1) 

Regarding soft skills for the work place, one teacher in the treatment group said, “When I assign responsibilities to 

students, they will learn how to do their roles, how to communicate and work with others, and how to accept other’s 

ideas that might not be the same as theirs. All these skills are important when they work.” Ref: 02_T_20_0399(1) 

In relating the concepts to daily life, a control group teacher explained their approach, saying, “I assign students to 

bring equipment from home for experiments. This helps students apply scientific knowledge to daily life.” (Ref: 

02//T/17/0949) 

7. Did you use workplace case studies or materials to demonstrate scientific concepts? 

In the treatment group, 30.2 percent of the teachers did not use case studies or workplace materials to demonstrate 

science concepts, and 69.8 percent did use case studies, workplace materials, or provided an example of how the 

lesson applied to the workplace. 
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In the control group, 63.2 percent of the teachers did not use case studies or workplace materials to demonstrate 

science concepts, and 36.8 percent did use case studies, workplace materials, or provided an example of how the 

lesson applied to the workplace. 

The treatment group had a much greater frequency of using workplace case studies and materials to demonstrate 

scientific concepts.  

8. What is the real-world application of the concepts covered in today’s lesson? 

In the treatment group, 5.7 percent of the teachers did not explain the real world application to the students, 52.8 

percent applied it to daily activities, 22.6 percent applied it to the environment, 9.4 percent applied it to further study, 

and 9.4 percent applied it to the workplace. 

In the control group, 29.0 percent of the teachers did not explain the real world application to the students, 29.0 

percent applied it to the environment, 14.5 percent applied it to daily life, 14.5 percent applied it to the workplace, 

and 12.9 percent applied it to further study. 

Nearly 95 percent of the treatment group explained the real world application of the lesson to the class, yet only 

about 70 percent of the control group teachers gave this explanation. One teacher in the control group who did not 

explain the real world application said, “It is very difficult for me because I have never gone on a company visit.” Ref: 

02_T_C2_0860(0). 

9. How did you plan to assess student understanding, informally and formally, throughout the lesson? 

The treatment group chose the following methods of assessing their students throughout the lesson: behavior 

observation (30.4 percent), higher-order thinking questions (26.8 percent), workbook exercises (10.7 percent), 

informal Q&A in groups (10.7 percent), informal Q&A of individuals (7.1 percent), worksheet exercises (7.1 percent), 

pre-testing (1.8 percent), and 5.4 percent had no assessment of students in the lesson.  

The control group chose the following methods of assessing their students throughout the lesson: higher-order 

thinking questions (28.8 percent), informal Q&A of individuals (18.6 percent), workbook exercises (13.6 percent), 

behavior observation (8.5 percent), informal Q&A in groups (5.1 percent), worksheet exercises (5.1 percent), pre-

testing (3.4 percent), and 16.9 percent had no assessment of students in the lesson.  

One teacher in the treatment group said, “I will assess student by observing their behavior during group activities. 

Some students participate very well but some students do not pay attention. I encourage students who did not pay 

attention to participate in the group.” Ref: (02/T/03/0889) 

In the control group, a teacher explained their approach, saying, “I do informal assessment. I will focus on student 

participation which observe from student attention, and discipline.” Ref: 02/T/30/0846(0) 

10. How did you modify the lesson plan while teaching and why? 

In the treatment group, 63.0 percent of the teachers stated that they modified their lesson plan as the lesson 

progressed, 31.5 percent modified to the level of student understanding, 25.9 percent modified according to the 

teacher workload, and 5.6 percent modified for time management purposes. 

In the treatment group, 66.7 percent of the teachers stated that they modified their lesson plan as the lesson 

progressed, 41.7 percent modified to the level of student understanding, 21.7 percent modified according to the 

teacher workload, and 3.3 percent modified for time management purposes. 

11. What is the purpose of assignment? Describe learning objectives? What is the student benefit? 

Teachers in the treatment group identified the purpose of their assignments as follows: improve analysis and synthesis 

skills (35.2 percent), increase enjoyment and attitude toward science (33.3 percent), gain basic knowledge and 
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understanding (13.0 percent), improve skills for daily life (9.3 percent), review knowledge and understanding (5.6 

percent), and improved workplace skills (3.7 percent).  

Teachers in the control group identified the purpose of their assignments as the following: improve analysis and 

synthesis skills (38.5 percent), improved workplace skills (21.2 percent), increase enjoyment and attitude toward 

science (21.2 percent), gain basic knowledge and understanding (15.4 percent), and improve skills for daily life (3.8 

percent). 

One treatment group teacher explained the differences they have seen in the classroom after applying Enjoy Science 

training, saying, “Many technical college students in grade 10 – 12 have a bad attitude toward the science subjects. 

After I received training with Enjoy Science, I changed my way of teaching including my assignments. I’ve now seen that 

students pay more attention and are more engaged in the lesson.” Ref: (02/T/16/0550) 

A control teacher explained the types of assignments they give, saying. “My assignment is to let students practice 

calculations as much as they can. If student can calculate well, they will be able to apply this skill to their work the 

future.” Ref: (02_T_E1_0369) 

12. For overall student work, what percentage are you satisfied with their performance and results? 

Teachers in the treatment group rated their overall satisfaction with student performance as follows: lower than 59 

(20.8 percent), 60 – 69 (7.5 percent), 70 – 79 (17.0 percent), 80+ (26.4 percent), and 28.3 percent of teachers had no 

student work to consider. 

Teachers in the control group rated their overall satisfaction with student performance as follows: lower than 59 (25.4 

percent), 60 – 69 (22.2 percent), 70 – 79 (9.5 percent), 80+ (17.5 percent), and 25.4 percent of the teachers had no 

student work to consider. 

A teacher in the treatment group said, “Today, I’m about 90 percent satisfied with student performance. They 

completed the assignment effectively and explained their results very clearly and they participated well in groups.” Ref: 

02/T/04/0735(1) 

A teacher from the control explained their rating saying, “I am 80 percent satisfied because I did not expect the 

students to answer the question correctly. However, there were some students that did not pay attention and were 

sleepy. I asked them to complete the task as homework and submit for tomorrow.” Ref: 02_T_E5_0924(0) 

TVET ACTIVITY – INDICATOR ANALYSIS 

No statistically significant differences emerged between students in the treatment and control groups on indicators 

measured through the TVET student survey. Similarly, only one statistically significant difference was found (in favor of 

the control group) among TVET teachers who were surveyed. These findings are to be expected given the TVET 

component is newly implemented, and not enough time has passed for the program to demonstrate its effectiveness.   
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Table 24: TVET Student Survey — Overall Indicator Results  

Indicator — Overall Control Treatment 

Student skills (Likert) 0.04 -0.03 

Curriculum relevance (Binary) 0.03 -0.02 

Curriculum relevance (Likert) 0.01 -0.01 

*** equals p < 0.01, ** equals p < 0.05, and * equals p < 0.10. Values in the table 

are means of standardized scores.  

 

Table 25: TVET Teacher Survey — Overall Indicator Results  

Indicator — Overall Control Treatment 

TVET instructor competency (emphasis) 0.16 * -0.16 

TVET instructor competency (PD) 0.01 -0.01 

Curriculum relevance (frequency) 0.11 -0.12 

Student skills (Likert) -0.13 0.14 

Job readiness (Likert) -0.09 0.09 

*** equals p < 0.01, ** equals p < 0.05, and * equals p < 0.10. Values in the table are means of standardized scores.  

 

TVET DIRECTOR SURVEY 

Item-level results for the TVET Director Survey are presented in Annex C Tests of statistical significant were not 

possible because of small sample sizes.  

TVET hub directors were asked a range of survey questions, including their perceptions on the effects of Enjoy Science 

materials on students’ enthusiasm for math and science, the value of their role as TVET hub for their college more 

broadly, the priority placed on safety in occupational coursework, and the support they provide to teachers in their 

college to participate in professional development activities. Directors’ responses were mainly positive, indicating the 

value of their participation in the Enjoy Science program. As the item-level results indicate, all directors agreed or 

strongly agreed that active learning —a hallmark of the Enjoy Science pedagogical approach to STEM and TVET — is 

an effective way of teaching students in grades 10 – 12; that work placement is a critical component of vocational 

training; and that teachers must take steps to increase their exposure to their specific industries (i.e., participating in 

short courses). Directors also ranked their teachers highly in their abilities to link theoretical concepts with industry 

materials and examples/practice in their course work. Finally, the directors surveyed in this baseline study also agreed 
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or strongly agreed that participation of their college as TVET hubs for the Enjoy Science program strengthened their 

partnerships with key stakeholders in their respective industries and improved their work placement program.  

Areas for improvement the TVET hub directors indicated included more frequent visits from the Hub Coordinators 

and, to a lesser degree, Enjoy Science materials changing the teaching practices in their college and increasing positivity 

of students’ attitudes toward science. A small proportion of hub directors also indicated that the mechatronics short 

course did not help teachers and students fully understand automation in the manufacturing industry. Further follow 

up in these areas may be needed.  

TVET TECHNICAL QUALITATIVE ANALYSIS 

After teachers were selected, students from their classroom were randomly selected to participate in a focus group 

discussion. The next section is an overview of responses from these discussions. 

TVET Technical Focus Group Discussion Results and Findings 

1. What are some of your favorite ways of learning? 

The majority of both the treatment group and control group respondents prefer learning through science lab 

exercises (83.3 percent of the treatment group and 62.9 percent of the control group students). A student from the 

treatment group school explained why: “I like experiments and practice in the laboratory room. I can see the change 

in real life and not just through my imagination. During experiments, I will think about what I expect to happen and 

anticipate the results of the experiment. I can remember what I learn in experiments for a long time.” Ref: 

03/T/14/0302,0303(1)- 9 

The treatment group students also identified the following as their favorite ways of learning: project-based (8.3 

percent), field visits (4.2 percent), and regular lesson reviews (4.2 percent). The control group students also identified 

the following as their favorite ways of learning: project-based (25.7 percent), field visits (8.6 percent), and pre-testing 

(2.9 percent). 

2. What are some of your least favorite ways of learning? 

Majorities of students in both the treatment group and the control group said that lectures and notes were their least 

favorite way of learning (68.2 percent of the treatment group and 62.5 percent of the control group).  

Both the treatment and control group students described this approach as boring and explained that it was difficult to 

absorb large amounts of information contained in a lecture. One control student explained, “The teacher uses 

PowerPoint presentations and lets the students take notes. He just reads the PowerPoint and does not explain.” Ref: 

03/T/20/0390,0391,0538(1)- 4 

The treatment group students also listed calculation exercises (22.7 percent) and Rote memorization and recall (9.1 

percent) as other least-favorite ways of learning. The control group students similarly listed calculation exercises (31.3 

percent), and Rote memorization and recall (6.3 percent) as other least-favorite ways of learning.  

3.  What are the strengths of your instructors? 

Both the treatment group and control group students had similar responses and a similar distribution of responses 

when listing strengths of their instructors. The treatment group students identified the following strengths in their 

instructors: practicum (38.9 percent), strong understanding of theory (13.9 percent), excellent calculation skills (13.9 

percent), and strong technical skills (33.3 percent). 

The control group students identified the following strengths in their instructors: practicum (36.4 percent), strong 

understanding of theory (24.2 percent), excellent calculation skills (9.1 percent), and strong technical skills (30.3 
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percent). 

4.  What areas could the instructor improve? 

The treatment group students identified the following areas for improvement: teaching techniques and methodologies 

(23.3 percent), applying theory to practice (43.3 percent), using modern equipment (16.7 percent), and 16.7 percent 

said there is nothing they need to improve. 

The control group students identified the following areas for improvement: teaching techniques and methodologies 

(33.3 percent), applying theory to practice (47.6 percent), using modern equipment (4.8 percent), and 14.3 percent 

said there is nothing they need to improve. 

Large portions of the treatment and control group students believe that instructors could improve on applying theory 

to practice (43.3 percent of the treatment group and 47.6 percent of the control group).  

One treatment group student explained, “When he teaches the theory in a subject, it is not the same situation as 

when we practice in the workshop. That makes all of the different content confusing. I would like him to focus only 

what will happen in real life situations both in the workshop and in a company.” Ref: 03/T/C6/07,130714(0) 

The treatment group students also identified teaching techniques and methodologies (23.3 percent) and using modern 

equipment (16.7 percent) as other areas for improvement.  

One student from the treatment group explained the problem with lack of modern equipment, saying, “The 

equipment is old fashioned compared to what is used in the companies. There is only one modern machine donated 

from Isuzu, but there are not enough for students to practice.” Ref: 04/T/06/091009110912(1)-7 

The control group students also identified teaching techniques and methodologies (33.3 percent) and using modern 

equipment (4.8 percent) as other areas for improvement. Additionally, 16.7 percent in the treatment group and 14.3 

percent in the control group said there is nothing they need to improve. 

5.  How could your teachers improve your industry knowledge and skills? 

Most student respondents in both groups said that teachers should allow more student experimentation to improve 

student industry knowledge and skills (31.9 percent of the treatment group and 32.9 percent of the control group). 

More students in the treatment group would like teachers to give students more hands-on experience (27.7 percent) 

and provide more opportunities for students to share their experiences (21.3 percent) than students in the control 

group, 17.9 percent and 17.9 percent respectively. The treatment group students described the following ways in 

which teachers could improve student learning: use modern equipment (10.6 percent) and better teaching 

methodology (8.5 percent). Students in the control group described the following ways in which teachers could 

improve student learning: use modern equipment (7.1 percent) and better teaching methodology (14.3 percent). 

6. How well prepared were you for your work placement? 

A larger percentage of treatment group respondents said they felt that the theory they learned was applicable to the 

technical skills needed in the workplace (17.2 percent) than did the control group respondents (12.1 percent). 

Additionally, fewer treatment group respondents were unsure (31 percent) compared with the control group 

respondents (39.4 percent). However, more treatment group students felt that they lacked the necessary technical 

skills for their work placement (51.7 percent) than did the control group students (48.5 percent). 

7. How could your preparation for work placement be improved? 

Large groups in both the treatment and control groups felt that more focus on building soft skills could improve their 

preparation for work placement (43.5 percent in the treatment group and 39.4 percent in the control group). The 

treatment group also had the following responses for improving preparation for work placement: doing community 
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service (4.3 percent), having more time to practice technical skills (4.3 percent), more company visits (4.3 percent), 

build more student confidence (34.8 percent), and use modern equipment (8.7 percent). The control group students 

said they would be more prepared by having more time to practice technical skills (21.2 percent), having better 

coordination with the companies (9.1 percent), and build more student confidence (30.3 percent). 

8. What are the most important skills in your industry today? 

The majority of respondents in the treatment group said that problem solving and other soft skills are the most 

important skills in their industry (57.1 percent). Meanwhile, 36.7 percent of respondents listed basic technical skills and 

6.1 percent said modern technology. Equally sized groups in the control group said that the most important skills in 

their industry are basic technical skills (48.4 percent), and problem solving and other soft skills (48.4 percent). Control 

group respondents also listed modern technology skills (3.2 percent) as important to their industry. 

9. In what ways could the college better prepare you for work in your industry? 

Both the treatment and control groups had a similarly even distribution of responses when asked in what ways the 

college could better prepare them for industry work. The most popular response in the treatment group was for 

colleges to focus more on critical thinking and other soft skills (26.2 percent), and the most popular response in the 

control group was for colleges to spend less time on theory and calculations (29.5 percent). The treatment group also 

said they need better preparation for work placement (25 percent), more basic technology skills (23.8 percent), and to 

spend less time on theory and calculations (25 percent). The control group also said they need better preparation for 

work placement (19.2 percent), more focus on critical thinking and other soft skills (23.1 percent), and more basic 

technology skills (28.2 percent) 

TVET Technical Teacher Interview Results and Findings 

1. How well is your school’s year 13 – 14 technical curriculum aligned with the needs of your industry? 

Both groups had equal-sized groups of respondents who said the curriculum was and was not aligned with their 

industry. In the treatment group, 18.5 percent of teacher respondents said the curriculum was aligned, and 18.5 

percent said the curriculum was not aligned to the needs of their industry. In the control group, 20.6 percent said the 

curriculum was aligned with their industry, and 20.6 percent said it was not aligned with their industry. More 

respondents in the treatment group said the curriculum was partially aligned to the needs of their industry (63 percent 

in the treatment group versus 58.7 percent in the control group).  

A teacher from the treatment group explained why they felt the curriculum was only partially aligned, “The current 

course is partially aligned with industry. It is out of date, especially regarding the equipment which does not 

correspond. Companies use high-priced equipment in their mechanic departments. We have no budget at the college 

and cannot afford high priced equipment. Sometime a company will donate equipment, but it is not enough for the 

number of students. Therefore, curriculum cannot be designed as industry needs. We can design only theory, but 

students cannot practice. When students are interns, they will practice there.” Ref: 03T200538 

2. What skill or competency does the curriculum build successfully?  

When asked what skill of competency the curriculum builds successfully, hands-on experience is the most popular 

response among treatment group teachers (37.7 percent). In the control group, most respondents said basic electrics 

(57.3 percent). The treatment group teachers also identified the following strengths in the curriculum: basic 

maintenance (24.5 percent), basic electrics (13.2 percent), computer programming (9.4 percent), soft skills (7.5 

percent), and basic equipment use (7.5 percent). The control group also identified the following strengths in the 

curriculum: basic maintenance (4.9 percent), computer programming (6.1 percent), soft skills (6.1 percent), hands-on 

experience (17.1 percent), and basic equipment use (8.5 percent). 
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3. What weakness or gaps exist in the curriculum? 

The most popular weakness or gap that exists in the curriculum, as identified by both the treatment and control group 

teachers, is the outdated equipment (40.8 percent of the treatment group and 56.9 percent of the control group). The 

treatment group also identified the following weaknesses or gaps in the curriculum: boring content (18.4 percent), 

time allotted is not sufficient to cover the content (14.3 percent), limited knowledge of teachers on new equipment 

(12.2 percent), no bridge curriculum for lower-performing students (8.2 percent), lack of communication with industry 

(6.1 percent), and too much focus on theory (4.1 percent). The control group also identified the following weaknesses 

or gaps in the curriculum: boring content (12.1 percent), time allotted is not sufficient to cover the content (15.5 

percent), limited knowledge of teachers on new equipment (8.6 percent), no bridge curriculum for lower-performing 

students (3.4 percent), lack of communication with industry (3.4 percent), and too much focus on theory (6.9 

percent). 

4. What efforts have you made to improve the relevance of the curriculum at your college? 

The treatment group teachers identified the following efforts made to improve the relevance of the curriculum at their 

colleges: designing content for each topic (28.9 percent), signing MOUs with local businesses (13.2 percent), focusing 

on improving independent thinking skills (28.9 percent), and developing collaborations with industry (28.9 percent). 

Additionally, the control group respondents identified the following efforts: designing content for each topic (19.1 

percent), updating teaching material for lessons (4.4 percent), signing MOUs with local businesses (16.2 percent), 

focusing on improving independent thinking skills (23.5 percent), researching other curriculums (2.9 percent), seeking 

out additional experience in the subject (2.9 percent), sharing experiences with other teachers in the department (2.9 

percent), and developing collaborations with industry (19.1 percent). In the control group, 8.8 percent said they did 

not have a role in improving the curriculum. 

5. What partnerships does your college have with local industry? 

The most common response in the treatment group was work placement programming (37.5 percent), and the most 

common response in the control group was industry speakers in the classroom (25.9 percent). The treatment group 

teachers also identified the following ways in which they work with local industry: provide community service 

opportunities (16.1 percent), student field visits (5.4 percent), bring industry speakers into the classroom (12.5 

percent), and industry provides donations and equipment (19.6 percent). In the treatment group, 8.9 percent of 

teachers said they have no collaboration with local industry. The control group teachers also identified the following 

ways in which they work with local industry: provide community service opportunities (22.2 percent), student field 

visits (7.4 percent), industry provides donations and equipment (13.0 percent), and work placement programming 

(20.4 percent). In the treatment group, 11.1 percent of the teachers said they have no collaboration with local 

industry. 

6. How has your industry changed in the last 10 years? 

Most respondents in both groups said that there have been significant updates in data and advanced technology in the 

last 10 years (81.5 percent of teachers in the treatment group and 65.1 percent in the control group). The treatment 

group respondents also said the following about industry changes in the last 10 years: 5.6 percent said there have been 

only minor changes, 7.4 percent said there are new positions and roles, and 5.6 percent said there is more emphasis 

on higher-quality staff. The control group respondents also said the following about industry changes in the last 10 

years: 9.5 percent said there have been only minor changes, 12.7 percent said there are new positions and roles, and 

12.7 percent said there is more emphasis on higher-quality staff. 

7.  What professional development activities have you participated in in the last year? 

More teachers in the treatment group (94.4 percent) participated in professional development training than in the 

control group (88.9 percent). In the treatment group, 8.5 percent said they learned from other teachers who 
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participated in a training, 5.6 percent said they participated in training on pedagogy, 1.4 percent participated in training 

related to high-level technical knowledge, and 78.9 percent said they participated in training that was not related to 

their technical profession. In the control group, 15.9 percent said they learned from other teachers who participated 

in a training, 11.1 percent said they participated in training on pedagogy, 4.8 percent participated in training related to 

high-level technical knowledge, and 57.1 percent said they participated in training that was not related to their 

technical profession. 

The lack of training for teachers in both the treatment and control groups in their technical profession identifies a 

large gap in teacher professional development. The TVET Technical component could have a large impact in this area.  

8. How have you applied what you’ve learned in your classroom? 

The majority of respondents in the treatment group and the control group used their classroom training to revise 

their teaching approach (77.8 percent and 53.7 percent, respectively). The treatment group respondents also used 

their training in the following ways: by telling the students what they have learned (1.4 percent), by revising teaching 

and learning materials (5.6 percent), used training to develop technical skills competitions (5.6 percent), and trained 

other teachers in the college (9.7 percent). The control group also used their training in the following ways: by telling 

the students what they have learned (4.5 percent), by revising teaching and learning materials (10.4 percent), used 

training to develop technical skills competitions (10.4 percent), and trained other teachers in the college (20.9 

percent).  

9. What activities do you conduct to help your students obtain the skills they need to be successful in 

the workplace? 

Fewer respondents in the treatment group (96.2 percent) said that they used activities to help in the workplace than 

in the control group (98.6 percent). Of the respondents who used activities in the treatment group, 39.7 percent said 

they arrange field visits, 3.8 percent said they provide lessons on understanding the market and innovation, 3.8 percent 

said they help build students’ self-confidence, 5.1 percent said they promote ethical and moral behavior, 1.3 percent 

focus on technical skills, 39.7 percent set up the classroom to practice working in a company, and 2.6 percent invite 

industry speakers into their classroom. In the control group, 30.1 percent said they arrange field visits, 4.1 percent said 

they provide lessons on understanding the market and innovation, 6.8 percent said they help build students’ self-

confidence, 8.2 percent said they promote ethical and moral behavior, 8.2 percent focus on technical skills, 30.1 

percent set up the classroom to practice working in a company, and 11.0 percent invite industry speakers into their 

classroom. 

10. What are the essential skills students must have to be job-ready? 

The majority of treatment group respondents identified basic technical skills (32.1 percent), and conduct and discipline 

(32.1 percent) as essential skills students must have to be job-ready. The most popular skill choice in the control 

group was advanced technical skills (28.6 percent). The treatment group also identified the following skills: 

communication and language (3.6 percent), safety skills (10.7 percent), and advanced technical skills (21.4 percent). The 

control group also identified the following skills: communication and language (8.9 percent), basic technical skills (25.0 

percent), safety skills (12.5 percent), and conduct and discipline (25.0 percent). 

11. Are your students job-ready by graduation? 

More control group respondents felt that their graduates were job-ready (15.9 percent) than did the treatment group 

(3.8 percent). However, more treatment group respondents felt that they were ready for further study (19.2 percent) 

and partially ready (76.9 percent) than did their control group counterparts (15.9 percent and 68.3 percent, 

respectively). 

When explaining why they felt that students were partially ready, one teacher from the treatment group explained, 
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“They have the technical skills but they lack confidence in their ability to use advanced technology.” Ref: 03/T/11/0876 

12. What skills do students possess that show they’re job-ready? 

The most popular response in the both groups is basic technical skills, but in the treatment group, it is also the 

majority of responses (50.8 percent). The treatment group respondents identified the following skills as ones to show 

job readiness: communication and language (5.3 percent), technology skills (3.4 percent), soft skills (5.1 percent), 

service-minded (8.5 percent), problem solving and problem analysis skills (10.2 percent), basic technical skills (50.8 

percent), and advanced technical skills (16.9 percent). The control group respondents identified the following skills as 

ones to show job readiness: communication and language (10.8 percent), technology skills (9.2 percent), soft skills 

(12.3 percent), service-minded (15.4 percent), problem solving and problem analysis skills (12.3 percent), basic 

technical skills (32.3 percent), advanced technical skills (7.7 percent). 

Conclusions and Recommendations 

Overall, the Enjoy Science project should be encouraged by these baseline results. Where activities have been taking 

place (STEM and STVET), the results show a very positive treatment effect, especially at the item level, with the 

treatment schools outperforming the control schools. After only one year of intervention, the STVET component 

shows the most positive treatment effect. Exploration of the STVET item level data reveals that instructors receive 

very little professional development related to their specific field of technical expertise, and that even the few STVET 

activities implemented to date have already had a strong impact on teachers and students.  

The STEM results are also positive. Year 2 and Year 3 treatment schools appear to be outperforming the Year 1 

treatment schools, but this is difficult to determine for sure without true baseline data. It may be that the program is 

learning from experience and improving implementation. These results could also be related to differences in school 

performance or other external factors, such as other professional development activities and programs that may be 

targeting our Year 1 control schools. The midline and endline evaluations will continue to explore the possible impact 

of external factors. 

It is excellent that the Enjoy Science program now has true baseline data for the TVET Technical component. We are 

now positioned to measure the full impact of the program with future data collections. The fact that the control 

schools seem to be slightly outperforming the treatment before activities begin suggests that the Enjoy Science 

program is targeting schools that are in greater need of support. That these are the same schools participating in the 

STVET activities suggests that those results may be even more impressive than can be observed from this baseline data 

collection. 

The baseline data collection and analysis also revealed strengths and weaknesses in the data collection tools and 

systems. Although the individual items of the data collection tools have done a good job of capturing statistically 

significant results, variations in response type and scale have limited some indicator analysis. Kenan and MSI will work 

together, with support from the NRT and other key stakeholders, to review and revise the data collection tools and 

systems to ensure a more efficient and reliable approach at midline and endline while maintaining standards of rigor 

established at baseline. 

Below are key lessons learned and recommended next steps. 

Tools 

The tools for this evaluation were developed through a participatory process that involved teachers, international 

evaluation experts, and other project stakeholders. The analysis of the quantitative and qualitative results has shown 
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that the tools have effectively captured statistically significant results. However, efforts will be made to refine and 

improve the tools for the midline evaluation. Consideration will be given to the scale length of item responses (four or 

six), some items may be removed if they don’t provide useful insights, and additional items may be added to adjust for 

new programmatic interventions.  

Data Collection and Field Work 

The baseline data collection was a considerable effort. A team of 60 NRT researchers collected data across 54 

provinces over the course of a few months. One-hundred percent of participants signed consent forms, and all data 

have been uploaded and saved in a secure database at KMUTT. Moving forward, the size of the research team may be 

expanded to reduce the number of days required at each school to collect the data. Also, efforts will continue to 

ensure that the control schools know how much their participation is appreciated. 

Stakeholder and Partner Engagement 

Similar to project implementation, this evaluation effort has been given valuable support from a wide range of 

stakeholders. The NRT, made up of researchers from 15 universities throughout Thailand, played an important role in 

collecting and consolidating the data. NIETS provided timely access to O-NET and V-NET data. TRF, NESDB, and 

universities participated in a review of the study design and methodology. Finally, Chevron and Kenan hosted a series 

of stakeholder interpretation workshops to share preliminary findings and to understand local interpretation of the 

findings. Moving forward, this program will continue to rely on these important contributions from these stakeholders. 

Given the deep expertise and resources of the NRT, MSI recommends expanding the NRT’s role in several ways for 

the midline and endline evaluation, including analysis of qualitative data. Additional Thai-speaking Level of Effort (LOE) 

would have allowed for a richer, broader and deeper analysis of the qualitative data. To achieve this end, additional 

training and support would need to be provided to the NRT, with technical input and training provided by MSI. 

Data Analysis 

The timeframe for data analysis and reporting was underestimated for this baseline data collection. It took more time 

than anticipated for Kenan and MSI to align their systems, forms and formats that facilitate the transfer of large data 

files for analysis. However, now that this is complete, the midline and endline data analysis process will be more 

streamlined and efficient. This evaluation also collects a substantial amount of qualitative data. Given that this data is in 

Thai, it is recommended that the NRT take on an expanded role in qualitative data analysis for future data collections. 

This would provide opportunity to continue to build this skill set in universities throughout Thailand, as well as allow 

for a deeper analysis of the data. 
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