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Executive Summary 

Purpose 

The Chevron 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 700 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 Foundation 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 faculty and research assistants from 16 

regional universities throughout Thailand.  

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. MSI’s partnership with the NRT ensures the relevance and sustainability of 

the Enjoy Science research agenda in the Thai context.  

The Enjoy Science evaluation specifically focuses on the STEM and TVET components and their 

activities. The research questions guiding this evaluation at the baseline inception are noted below.  

However, as the project implementation and evaluation approach have evolved, the evaluation 

team has begun discussions on how to refine these questions to reflect the changing scale and 

scope of the Enjoy Science project and the evaluation. For example, outcomes such as increased 

graduation rates from STEM/TVET academic tracks and improvements of perceptions of the 

quality of labor supply by employers take significant time and resources to achieve, and fall beyond 

the timeframe of the Enjoy Science project and MSI’s evaluation. Such outcomes depend on a 

complex interplay of factors related to the Enjoy Science project and economic, political and other 

factors outside the project’s control. Investigating these outcomes is thus better suited to a 

longitudinal evaluation that enables detailed investigation and documentation of conditions. 

The original research questions guiding this evaluation are presented in the Annex. An amended 

set of research questions, reflecting shifts in project activities and analytic strategies, guiding the 

midline evaluation are the following:  

1. STEM Component 

1. Does professional development and mentoring of math and 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? 

 

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 and math? 

 

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? 

Methodology 

The midline evaluation used a mixed-methods approach relying on both primary and secondary 

data analyses to establish midline measurements of Enjoy Science in Thailand in 2018 and the 

direction and magnitude of any changes from baseline values of key indicators. Primary data 

(quantitative and qualitative) documented perceptions of students and math/science teachers 

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 

Ordinary National Educational Test (O-NET) and the Vocational National Educational Test (V-

NET) exams assessment data.  

This design provided nuanced and robust estimates 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 project.  

 

The Enjoy Science project has proven to be nimble and adaptive to the needs of students, 

teachers and other key stakeholders; as such, planned activities and implementation timelines 

have varied between baseline and midline, and new activities were introduced prior to midline 
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data collection. MSI’s analysis approach has thus shifted to reflect changes in the 

implementation approach. The midline analyses presented in this report include (a) baseline-to-

midline comparisons for Enjoy Science activities that began prior to baseline data collection; 

and (b) baseline reporting for activities that began prior to midline data collection or were 

modified in some substantial way. 

Ethical Review and IRB Approval 

MSI and Kenan Foundation Asia received approval to conduct evaluation activities from Khon 

Kaen University’s Institutional Review Board (IRB), a committee that ensures the ethical 

compliance of research design and data collection, management, analysis and reporting 

procedures. Data collection activities in Khon Kaen served as a pilot of the tools and data 

management systems that were later implemented in other provinces during baseline and midline 

data collection. Further, TVET activities and evaluation tools were also reviewed and approved by 

King Mongkut’s University of Technology Thonburi’s (KMUTT’s) IRB committee. MSI also received 

overall IRB approval (exempt status) from Advarra IRB (formerly Chesapeake IRB), a leading 

Association for the Accreditation of Human Research Protection Programs (AAHRPP)-accredited 

North American review board that has extensive experience regulating and examining the ethical 

implications of research designs and processes in the United States and other countries.  

Sampling and School Selection 

After receiving the identification details and characteristics of the intervention schools, MSI ran 

a matching analysis to select control schools with a comparable set of characteristics. The 

primary characteristics of each school were urban/rural locality, size of school, the 

administrative oversight authority, and pre-intervention 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 intervention 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-intervention test scores, school size, and urban/rural locality. 

Data Sources and Instruments 

PRIMARY DATA 

Primary data were collected, entered and cleaned by the NRT. In order to reduce reporting 

burdens on participants and improve efficiency and relevance of data collection tools, some 

changes to the midline tools were made in 2018, which were originally drafted and finalized in 

collaboration with MSI in 2016. For all of the components, quantitative survey data were 

collected in both intervention 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, the evaluation team 

                                                

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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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.  

Following feedback from stakeholders and policy makers during the midline interpretation 

workshop in January 2019, the midline report implemented a new organizational structure for Enjoy 

Science evaluation results – namely, primary- and secondary-level results. The primary-level result 

is data emerging from the classroom observation tool UTeach Observation Protocol (UTOP), given 

that the primary objective of the Enjoy Science project is to improve the experiential learning of 

students in classrooms by strengthening teacher practices after they benefit from Enjoy Science’s 

training in new pedagogical techniques and other activities. The UTOP is a tool produced by 

psychometricians and that has been statistically validated in other learning contexts.  

Secondary-level results emerge from teacher, student and principal surveys. MSI used principal 

component analysis (PCA) to create indicators for each component and tool using the items that 

closely relate to each topic. The PCA technique helps explain inter-relationships among a large 

number of variables. To provide context and ensure shared interpretation of the indicators, MSI 

renamed key evaluation indicators at midline and developed definitions for each according to the 

items and topics that each cover.  

For both UTOP and survey indicators, result analysis used a difference-in-differences (DID) 

technique for the cohorts and groups with two points-in-time comparisons. For the cohorts and 

groups that are in a baseline phase, t-tests compare intervention and comparison group means. 

Although DID is a statistical technique commonly used in quasi-experimental studies, the results 

in this evaluation do not imply causality.  

Qualitative instruments included structured focus group discussions with students and teachers 

in the STEM and STVET components. The TVET component does not include a qualitative 

component.   

SECONDARY DATA AND STUDENT ASSESSMENT IN THAILAND 

The evaluation team—including significant interest from Thai government stakeholders—

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

Enjoy Science program’s objectives and target population. All scores were provided directly by 

the National Institute of Educational Testing (NIETS) for analysis of items with content related 

with the Enjoy Science program. 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, which 

are equivalent to 6th, 9th and 12th grades) in eight subject groups. The V-NET measures the 

proficiency of students of vocational levels (V3 and V5, which are equivalent to 12th and 14th 

grades), each with different subjects depending on the area of specialization. Given the target 

population of the Enjoy Science project, in the main body of the report, we focus on M3 and V3 

grades on the O-NET and V-NET data respectively; results of other grades can be found in the 

Annex. 

Findings 
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The three components (STEM, STEM for TVET, Technical TVET) of the Enjoy Science project 

are all at different stages of implementation. Therefore, it is important to keep in mind the level 

of intervention received when reviewing these results.  

STEM RESULTS 

UTOP Results: Results varied in terms of statistical significance, but generally across cohorts, 

intervention classrooms were higher performing than comparison classrooms in several key 

areas related to teachers’ pedagogical approaches, students’ engagement with science and 

math materials, and quality and frequency of teacher-student interactions. Intervention students 

were more often observed to spend time on task, math and science lessons were well 

structured and organized by teachers, content selected by teachers for discussion was 

important and developmentally appropriate – in fact, students were frequently observed to be 

very engaged with this material and understood its relevance and importance. UTOP results 

further suggested that teachers relied on investigative problem solving and inquiry-based 

approaches, and teachers interacted with all students regardless of gender or ability.  

Teacher Indicators Results: The DID analyses of the STEM teacher survey indicators compared 

teachers in the comparison group to teachers in the intervention group at both baseline and 

midline. In the All Cohorts sample, the evaluation team found strong and statistically significant 

evidence that intervention teachers report emphasizing the learning activities and areas on which 

Enjoy Science training focused. Though not statistically significant, the evaluators observed that 

intervention teachers reported lower levels of professional confidence than the comparison 

teachers did at midline. This is an important finding with implications of programmatic significance 

as, through triangulation with qualitative results, demonstrates that intervention teachers are now 

more aware of their limitations in trying new pedagogical techniques and using Enjoy Science 

materials and understand where they need to improve. In fact, almost all interviewed intervention 

teachers reported plans to update or improve their teaching, whereas only a few comparison 

teachers reported the same.  

Qualitative data complement these survey findings, with minimal differences found between math 

and science teachers. Ninety-four percent of teachers from intervention schools attended 

professional learning communities (PLCs); of this group, 98% were more likely to use the 

information learned there in preparation from their classes. Intervention school teachers also 

prepare for class using the teaching manual and Enjoy Science materials, as opposed to 

comparison school teachers, who are more likely to use the textbook for preparation. Teachers at 

intervention schools are more likely to: 

• summarize key concepts as opposed to ending the lesson without a summary (+90% 

across both subjects) 

• relate the material they teach to the real world (71% science; 53% math) 

• assess checking for problem-solving and thinking process (63% science; 54% math) 

• encourage students and use the “think with a friend” encouragement strategy (50% across 

both subjects) 
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• have an objective of problem-solving for their lessons (47% science; 20% math) 

• use more group work and inquiry-based learning (36% science; 55% math) 

At the midline interviews, neither math nor science teachers reported informing their students of 

the importance of what they are learning however, the classroom observation (UTOP) results 

indicated were positive and significant, as intervention teachers significantly outperformed 

comparison teachers in this indicator. 

Student Indicators Results: At midline, intervention students outperformed comparison students 

consistently in all indicators. A particularly strong and statistically significant difference between 

the groups emerged for students’ perceptions of their teachers’ in-class activities, suggesting that 

not only have the teachers’ activities effectively changed as supported by UTOP indicators and 

teacher survey indicators, but students’ perceptions align with the new in-class activities.  

This result is particularly pronounced in the Y3 Cohort, with a strong positive and significant DID 

result. The Y3 cohort represents all regions in which the Enjoy Science project is implemented, 

with a substantially larger number of schools, teachers and students. Intervention students in the 

Y3 Cohort also display significantly stronger tendencies to select STEM/TVET tracks and place 

greater importance on math and science subjects than intervention students. Disaggregation by 

region of the Y3 Cohort highlights that the North and Northeastern regions are driving the positive 

results in the aggregate.  

The gender analyses, comparing the midline survey indicators of intervention and comparison 

groups for boys and girls individually, indicate that for both boys and girls, intervention students 

outperform comparison students. Intervention boys present higher indicator scores than the 

comparison boys in all indicators, particularly for teacher in-class activities, their self-perception on 

math and science skills, and selection for STEM/TVET tracks. Intervention girls report higher 

indicator scores than comparison girls for perception of teacher practice, teacher in-class activities, 

student skills, and selection for STEM/TVET. Further, intervention girls outperform intervention 

boys in all indicators. 

STEM FOR TVET RESULTS - SCIENCE 

UTOP Results: UTOP analyses were positive and statistically significant in favor of the 

intervention group. Specifically, teachers participating in Enjoy Science professional 

development offerings were more likely to encourage their students to spend time on task, 

structure and organize lessons, use 7E and project-based learning approaches to ensure 

student understanding, and encourage all students to be involved in class discussions and 

activities3. 

                                                

3 Project and inquiry-based teaching techniques are based upon the 5E approach espoused by the Enjoy Science 
program. The 5E model posits that students build knowledge through experiences and can reconcile new knowledge 
with previously held theories through new experiences. The 5E approach of Engage, Explore, Explain, Elaborate 
and Evaluate is also often referred to as active learning. The 7E model expands the 5E instructional model in two 
keys ways. In the 7E model, Engage is separated into two components—Elicit and Engage. The 5E stages 
of Elaborate and Evaluate into further divided into three components—elaborate, evaluate, and extend. – in the 7E 
model.  
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Teachers Indicators Results: Overall, based on midline teacher survey data, the evaluation team 

found that compared with teachers in the comparison group, intervention teachers:  

• Use the 7 E and project-based learning approach pedagogical techniques with greater 

frequency;  

• Participate in more professional development activities;  

• Engage with students more often and encouraging their application of critical thinking skills; 

and  

• Believe the Enjoy Science curriculum is relevant for their students and the connection 

between science and workplace activities.    

These differences were statistically significant.  

These findings are complemented by some of the main results of the qualitative analysis of STEM 

for TVET schools which suggest that teachers in intervention schools are more likely to prepare 

class with the Enjoy Science material. Both teachers and students in intervention schools see 

content more often related to daily life. Also, teachers in intervention schools are more likely to use 

a teaching approach emphasizing problem solving. The student survey confirms that students 

learn best from this type of approach. And teachers in intervention schools are more likely to 

critically assess their own teaching. 

Student Indicators Results: Positive differences in favor of the intervention group were found on 

students’ perceptions of teaching practices, frequency of activities in class, perceptions of their 

own abilities in math and science and the relevance of science content toward future employment 

opportunities. However, these differences were not statistically significant.  

The DID analyses pointed to negative (but not statistically significant) associations for students in 

the intervention group on four indicators: student perceptions of teacher practices, student-teacher 

practices, in-class activities, personal perceptions of student skills and student attitudes towards 

science. For the first three indicators, the intervention students still outperform comparison 

students at midline, though this difference is narrower than at baseline, thus the negative DID 

result.  

The gender analyses, comparing the midline survey indicators of intervention and comparisons 

groups for boys and girls individually, indicate that boys in the intervention group strongly 

outperform boys in the comparison group across all indicators, except student engagement, are 

statistically significant. Results also suggest that comparison girls outperform intervention girls in 

all indicators except for curriculum relevance. Results should be interpreted with caution given the 

unequal distribution of boys and girls in the intervention and comparison groups. The evaluation 

team plans to follow up on this result at endline through focus group discussions with students and 

teachers.  

STEM FOR TVET RESULTS – MATH 

STEM for TVET (Math) data activities provided baseline assessment of teachers and students 

on key indicators in 2018. The data collection was conducted before the delivery of math 
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professional development to intervention teachers or the provision of learning materials to 

teachers and students.    

Schools previously identified as control schools at initial baseline preparations and selected 

during the statistical matching process, are used as comparison group, and data collection 

tools (UTOP, surveys, etc.) will be the same as STEM for TVET science. 

UTOP Results: No statistically significant differences emerged between intervention and 

comparison schools on UTOP items. The absence of differences is expected, given that data 

collection activities for math activities occurred at baseline prior to implementation of activities, 

and will serve as a balanced baseline for future analyses. 

Teacher Indicators Results: The professional development indicator is statistically significant, 

with intervention teachers outperforming comparison teachers; this could point to possible 

spillovers from the science intervention to the math baseline. That is, math teachers could also be 

benefiting from the type of positive within-school synergies after the training that science teachers 

in their school have received. Given math teachers were assessed at baseline, the higher 

performance of the intervention group suggests some of the positive effects that science teachers 

in the intervention group are experiencing have spilled over to their math counterparts.  

Student Indicators Results: In the aggregate with all hubs, comparison students reported the 

curriculum to be more relevant, compared to intervention students. In hub-by-hub disaggregation, 

comparison students outperformed intervention students in other indicators too. For example, 

comparison students in the EEC hub reported higher levels of student engagement, and students 

in the Lanna hub reported a stronger perception of in-class activities than students in intervention 

schools did. For the rest of the indicators and hubs, a difference that was not statistically significant 

was found between students from the intervention and comparison schools. At midline, the 

evaluation team expects to find that that intervention students will outperform comparison students 

regardless of the baseline levels.  

TECHNICAL TVET RESULTS 

Planned TVET activities diverged in several key ways between baseline and midline. In 

consultation with the Enjoy Science project team, MSI refined the evaluation strategy for Technical 

TVET activities to better respond to necessary shifts in project implementation which included the 

delivery of a signature learning package in industrial robotics. During the midline, the evaluation 

team decided to collect data on the Robotics module in the Lanna, Automotive and 

Microelectronics hubs. Implementation of the Robotics activity had not yet begun, offering the 

chance to obtain a “true baseline” for students, teachers and other key stakeholders benefiting 

from this course. The next Robotics training for teacher and other key stakeholders will be in March 

2019. Data collected during the endline (June 2019) will serve as a second time-point.  

Teacher Indicators Results: Analyses suggest that differences between intervention and 

comparison teachers were not statistically significant with the exception of one survey item - 

engaging company expertise in their classrooms – where comparison teachers outperformed 

intervention teachers. No statistically significant differences were found between intervention and 

comparison students in the indicators of skills perception or curriculum relevance.   
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In summary, the Technical TVET intervention and comparison groups are balanced at baseline 

and further exploration at midline will help untangle the results from the intervention.   

O-NET AND V-NET RESULTS  

As noted earlier with the O-NET results, the NIETS provided V-NET indicators relevant to the 

objectives and activities of the Enjoy Science project to the evaluation team. The O-NET math and 

science indicators such as ”number and operations”, “measurement”, “geometry”, “life with the 

process of life”, “human being and environment”, etc. V-NET Science indicators included “solving 

problems in careers by scientific methods”. For all the years (2012-2017), the sample of M3 

intervention students with available Math and Science O-NET data score slightly more correct 

responses than comparison students, though the magnitude of this difference is smaller in recent 

years. For the 2016 and 2017 years, the sample of V3 intervention students with available Science 

V-NET data score slightly more correct responses than comparison students. There are 

considerable limitations on the O-NET and V-NET data assessments itself, as well as their 

relevance to the outcomes that are the focus of this evaluation which we delve in more detail in the 

next sections. 

RECOMMENDATIONS 

The evaluation team’s midline recommendations focus on evaluation methodology at endline, and 

lessons learned from baseline and midline evaluation activities. Changes in the Enjoy Science 

project activities have necessitated parallel shifts in analysis strategies and data collection plans 

for endline to ensure the relevance and appropriateness of our evaluation approach.  

As an example, the Enjoy Science evaluation team is currently ascertaining the most efficient and 

robust evaluation approach to evaluate the results of the Robotics learning package/module for 

teachers and students in Enjoy Science intervention schools. MSI will engage in further 

discussions with the evaluation team on the best way to collect data in comparison schools, since 

the fact that most comparison schools lack robotics materials (though some comparison colleges 

have received donations from companies including robots) will restrict their ability to teach robotics 

as a standalone subject or even to complement another related subject and, further, compare their 

practices with intervention schools. In preparation, the Enjoy Science project implementation team 

has shared with teachers a list of subjects relevant to the OVEC curriculum for teachers to consider 

integrating in their coursework with students.  

.  
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1. Introduction 

The Chevron 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 originally 

targeted more than 600 schools and 500,000 students, teachers, principals, government education 

officials, community members and workers, providing increased career opportunities and higher 

wages. Project documents suggest the project has far exceeded these goals and now has more 

than 700 schools between STEM and TVET and more than 2 million direct, unique beneficiaries 

(including students, workers and community members). The table below, provided by the project’s 

lead implementing and coordinating agency, Kenan Institute Asia (Kenan), summarizes the 

project’s progress to date against key output targets by beneficiary. 

Table 1: Project Progress as of December 2018 

Key Target 5-Year Project progress to date 

Students reached 425,000 1,389,093 

Teachers trained 10,000 7,865 

School leaders trained 3,000 1,924 

Community members reached 31,700 615,475 

Workers trained 30,000 23,959 

Management Systems International (MSI) serves as the third-party evaluator of the Enjoy Science 

project. The Enjoy Science evaluation team comprises evaluation and education experts from MSI 

and the members of the National Research Team (NRT) — education professors and research 

assistants from 16 regional universities throughout Thailand. MSI and the NRT jointly developed 

the evaluation design and implementation plan, which includes direct evaluation questions to 

demonstrate results and a learning agenda of additional research questions motivated by the 

specific research agenda of each researcher. The NRT has contributed valuable feedback 

throughout the analysis and reporting.   

The aim of the overall evaluation is to deliver rigorous and reliable measurements of program 

effectiveness through an innovative model of engagement with academicians and researchers 

across Thailand. The specific aim of the midline evaluation is to inform about the progress in the 

stipulated indicators that can help inform changes in the implementation of the program.  

For both the baseline and midline, the NRT has recruited research assistants to carry out primary 

data collection activities in a decentralized manner using the previously stipulated tools and 

templates for data entry. Kenan Institute Asia contributed to the effort by providing support and 
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strategic advisory services, and also assisting with the process of entering data into machine 

readable formats for reflection, analysis and dissemination. 

The analysis design includes three phases of data collection. In 2017, MSI completed a baseline 

study of Enjoy Science. This report summarizes the midline data analyses from data collected in 

June 2018. Endline data collection is expected to start in June 2019. The Enjoy Science project is 

nimble and adaptive to the needs of students, teachers and other key stakeholders; as such, 

planned activities and implementation timelines have varied between baseline and midline, and 

new activities were introduced prior to midline data collection. MSI’s analysis approach has thus 

shifted to reflect changes in the implementation approach. The midline analyses presented in this 

report include (a) baseline-to-midline comparisons for Enjoy Science activities that began prior to 

baseline data collection; and (b) baseline reporting for activities that began prior to midline data 

collection or were modified in some substantial way.   

2. Enjoy Science Project 

Kenan has provided the evaluation team with narrative workplans of Years 3 and 4 of the Enjoy 

Science project. This section summarizes key aspects of Enjoy Science’s activities and timeline of 

implementation that are likely to have a direct or substantial impact on MSI’s analysis strategy and 

midline results. 

2.1 STEM Component 

The STEM component targets the instructional practices of math and science teachers in the lower 

secondary grade levels (M1 to M3 in the Thai educational system, which is the equivalent of 7th to 

9th grades). It focuses on improving the quality of teacher instructional practices by promoting the 

adoption of strategies based on “High Impact Practices in STEM Education”, 4 as well as 

instructional practices with learning modules of Smithsonian’s STC science kits and Tokyo Shoseki 

math units; in parallel to strengthening teacher, principal and school networks through mentoring 

and mutual capacity building.  

The STEM component initially rolled out in 237 schools in 2015. Implementation began in a second 

cohort of 134 schools in 2016, and a third cohort of 284 schools began receiving programmatic 

interventions in 2017. This staggered rollout of programmatic activities has resulted in three cohorts 

of schools with varying levels of intervention, thus further disaggregating the overall data collection 

sample sizes. The cohorts are respectively referred to as Y1, Y2 and Y3 throughout the report.  

During Y3, Enjoy Science delivered two sets of STEM professional development (PD) workshops 

in April 2017 and in October 2017. The workshops focused on inquiry-based science instruction 

and best practices for improving classroom learning of math and science. In June and July 2018, 

the project developed training workshops to help mentors improve their practices and strategies. 

The project also sought to strengthen learning networks in Thailand. Enjoy Science enhanced the 

development of professional learning communities (PLCs) by conducting a series of leadership 

                                                

4 Work by Professor Tom Crocoran, Columbia University 
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workshops for teachers, school administrators and Education Service Area Office (ESAO) 

representatives. Enjoy Science also supported master teachers and mentors as they organized 

PLC meetings to discuss and share high-impact practices among stakeholders from school 

networks in 30 provinces By Y3, the project had trained 2,962 teachers and school leaders, 

reached 493,942 students and 77,840 community members and engaged 159 policymakers.   

2.2 STEM for TVET (STVET) and TVET Components 

The STEM for TVET (STVET) and TVET activities focus on deepening institutional capacity to 

develop the technical skills of existing students, with a goal of strengthening graduate employability 

and better serving employers’ needs. STVET activities target the curricula and instructional 

practices of lower vocational grade levels (V1 to V3 in the Thai educational system, the equivalent 

of 10th to 12th grades). TVET technical activities target the curricula and instructional practices of 

students obtaining a High Vocational Certificate (equivalent of 13th to 14th grades, or the first two 

years of junior college/university).  

Implementation of both the STVET and TVET components use a hub model. Each hub comprises 

key TVET and industry stakeholders and serves as a coordination and communication system to 

support the development and rollout of STVET and TVET activities. At the time of baseline data 

collection, 12 STEM hubs and four TVET hubs had been established. In 2018, Enjoy Science 

opened two new TVET hubs, Food Processing and ECC, bringing the total to six fully functioning 

TVET hubs. Though hubs are differentiated units for project implementation and monitoring, MSI’s 

analysis did not disaggregate by hub, given that Enjoy Science activities did not differ substantially 

across hubs. While the Food Processing and ECC hubs were defined prior to midline data 

collection, activities had not been implemented by the time of data collection. The Annexes include 

results with the full (all hubs) sample and with a sample excluding Food Processing and ECC hubs. 

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

curricula materials and professional development for instructors (V1 to V3 in the Thai educational 

system, the equivalent of 10th to 12th grades). At the time of baseline data collection, the STVET 

activity had implemented one year of program activities. At the time of midline data collection, only 

science teachers had participated in STVET activities; as such, the sample for baseline-midline 

comparisons includes only science teachers.  

In 2018, the Enjoy Science project acquired a license to utilize two math learning modules (surface 

area and volume and linear relationships) from the Activate Learnings Interactive Math Program 

(IMP). These modules are grounded in a problem-based learning approach that aligns with the 

project’s priorities of ensuring that the curricula are both relevant and engaging for students. As 

such, analyses of math STVET student and teacher data are presented as a baseline in this report. 

Data gathered in 2019 as part of MSI’s endline evaluation effort will serve as a second time-point 

on key outcomes for this subsample and will permit comparisons.  

The TVET activity focuses on implementation of 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 Thailand, or 13th to 14th grades). Though data was collected 

in TVET schools in both 2017 and 2018 data collection efforts, substantial changes in the content 
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and focus of TVET activities necessitates that MSI present only the 2018 data related to the 

Robotics course, a programmatic focus for the Enjoy Science program. At the time of midline data 

collection in 2018, implementation of the Robotics activity had not yet begun, offering the chance 

to obtain a “true baseline” for students, teachers and other key stakeholders benefiting from this 

course. Data for Robotics from 2019 will serve as a second time-point for baseline-midline 

comparisons in intervention and comparison schools, although further conversations on how to 

construct an equivalent comparison sample are ongoing amongst the evaluation team.  

2.3 Awareness and Partnership Component 

The Awareness and Partnership Component raises awareness about the importance of STEM 

careers and job prospects for 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.   

3. Evaluation  

3.1 Aim and Research Questions 

The aim of the overall evaluation is to deliver rigorous and reliable measurements of program 

effectiveness through an innovative model of engagement with academicians and researchers 

across Thailand. The specific aim of the midline evaluation is to inform stakeholders and partners 

of Enjoy Science about the project’s progress on key outcomes. Ultimately the data is meant to 

inform education policy as well as any pertinent changes in the implementation of the project. 

Midline results may also be shared with Thai policymakers and universities to ensure continued 

engagement with the evaluation, and support and enthusiasm for the Enjoy Science program.  

The research questions guiding this evaluation at the baseline inception are in the annexes. 

However, as the project implementation and evaluation approach have evolved, the evaluation 

team has begun discussions on how to refine these questions to reflect the changing scale and 

scope of the Enjoy Science project and the evaluation. For example, outcomes such as increased 

graduation rates from STEM/TVET academic tracks and improvements of perceptions of the 

quality of labor supply by employers take significant time and resources to achieve, and fall beyond 

the timeframe of the Enjoy Science project. Such outcomes depend on a complex interplay of 

factors related to the Enjoy Science project and economic, political and other factors outside the 

project’s control. Investigating these outcomes is thus better suited to a longitudinal evaluation that 

enables detailed investigation and documentation of conditions. 

3.2 Design 

The current evaluation used a mixed-methods approach wherein both primary and secondary data 

were gathered and analyzed to establish baseline and midline measurements on key outcomes of 

the Enjoy Science project. A concurrent design was applied, meaning both quantitative and 
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qualitative data were collected at the same time, analyzed separately, then triangulated (compared 

and combined) to produce more substantial conclusions.  

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’ perceptions of the utility of 

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

included student scores on Thailand’s Ordinary National Educational Test (O-NET) and Vocational 

National Educational Test (V-NET) assessments.  

This design included time comparisons of quantitative data sources and indicators – specifically, it 

compared quantitative measures of key indicators at baseline with midline measures to establish 

any changes in the direction (positive or negative) and magnitude (strength) of the data. Qualitative 

data gathered at midline provided key insights to supplement these quantitative findings. This 

report presents qualitative data on the context in which Enjoy Science professional development 

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

and relevance and (eventually) sustainability of the project. These data were processed and 

analyzed by the NRT and triangulated with the quantitative data during a Midline Data 

Interpretation Workshop (January 2019) in Bangkok, Thailand, with relevant stakeholders.  

3.3. Ethical Review and IRB Approval 

MSI and Kenan Foundation Asia received approval to conduct evaluation activities from Khon 

Kaen University’s Institutional Review Board (IRB), a committee that ensures the ethical 

compliance of research design and data collection, management, analysis and reporting 

procedures. Data collection activities in Khon Kaen served as a pilot of the tools and data 

management systems that were later implemented in other provinces during baseline and midline 

data collection. Further, TVET activities and evaluation tools were also reviewed and approved by 

King Mongkut’s University of Technology Thonburi’s (KMUTT’s) IRB committee. MSI also received 

overall IRB approval (exempt status) from Advarra IRB (formerly Chesapeake IRB), a leading 

Association for the Accreditation of Human Research Protection Programs (AAHRPP)-accredited 

North American review board that has extensive experience regulating and examining the ethical 

implications of research designs and processes in the United States and other countries.  

4. Data: Sources, Collection and Sample Sizes 

4.1 Primary Data 

Sampling and School Selection 

After receiving the identification details and characteristics of the intervention schools, MSI ran a 

matching analysis to select comparison schools with a comparable set of characteristics. The 

primary characteristics of each school urban/rural locality, size of school, the administrative 

oversight authority and pre-intervention values on test scores in each region included in the study. 

Some Enjoy Science schools do not have ideal matches from the pool of plausible comparison 
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schools, but at the sample level, the intervention and comparison groups remain well-matched 

based on their sample averages within the matching school characteristics. The matching strategy 

was particularly close on the critical variables of pre-intervention test scores, school size and 

urban/rural locality.  

Table 2 presents total sample sizes by instrument in this evaluation at midline. Descriptions of each 

instrument follow. The STVET sample includes both math and science teachers. Section 5, 

Analysis and Findings, describes the samples ultimately used for MSI’s analysis and the 

implementation shifts and data coding challenges that contributed to these decisions. The sample 

size is noted in each table throughout this report, as analytical samples varied based on activity 

timelines and subject matter. Further details on the midline data disaggregation are in the Annex.  

Table 2. Summary of Data Collection Tools and Sample Sizes 

 STEM STVET5 TVET 

Schools 144 100 40 

Teacher surveys 272 283 345 

Student surveys 6,238 9,541 4,527 

UTOP 300 399 NA 

Principal survey NA 49 

Teacher Interview 290 340 NA 

Student FGDs  NA 490 (70 group) NA 

Data Tools and Sources 

As with baseline data collection, both quantitative and qualitative data were collected at midline. 

Quantitative data consisted of teacher and student surveys developed by MSI and the NRT prior 

to baseline, and the UTeach Observation Protocol (UTOP) for classroom observations and follow-

on individual teacher interviews. The UTOP survey is an observational instrument developed by 

the UTeach College of Natural Sciences program at the University of Texas at Austin. The tool 

assesses a math or science classroom’s quality from kindergarten to the undergraduate level. Its 

design allows researchers and practitioners to evaluate the teaching effectiveness, specifically 

considering inquiry-based instruction. UTOP is a criterion-referenced instrument that requires 

training to maintain the integrity and objectivity of its use. Members of the NRT received training 

from the University of Texas to score the recorded sessions with the UTOP tool. UTOP scores 

were collected for the STEM and STVET components.6 

Teacher and student surveys were collected for the STEM, STVET and TVET components. School 

director surveys were also implemented for the TVET activity. Each tool was adapted for each 

                                                

5 Includes math and science subjects. 
6 The UTOP tool used was adapted from Horizon Research Inc.’s 2005-06 Core Evaluation Manual: Classroom 
Observation Protocol by UTeach Natural Sciences, University of Texas at Austin. 
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component according to the intervention design. The tools were revised and then administered at 

midline with some changes. The teacher survey, collected for both intervention and comparison 

teachers, included questions about teaching practices, activities and respondents’ perceptions 

about their own effectiveness and professional development. The survey included an additional 

module with questions about Enjoy Science perceptions and satisfaction for the intervention 

teachers only. The student surveys asked about respondents’ perceptions about their teachers’ 

teaching practices, as well as their perceptions about science, future academic careers and skills.  

Qualitative data sources for the STEM and STVET components included teacher focus group 

discussions (FGDs) and individual interviews. FGDs with students were also conducted to better 

understand the effects of Enjoy Science STVET activities on student outcomes. The TVET 

component does not include a qualitative component. The interviews and focus group protocols 

used were refined and adapted based on lessons learned during baseline data collection. 

Data Collection 

Similar to baseline activities, NRT led data collection. Each member of the NRT leads a team of 

two research assistants (RAs) who support the data collection process. Intervention and 

comparison schools receive a letter from the project at the beginning of the year reminding school 

officials about planned data collection activities. Evaluation teams maintain contact with the school 

until the day of data collection. Due to the various NRT teams’ responsibilities and schedules, data 

collection occurs in the second half of the school’s year first semester, albeit not on the same days 

for all schools.  

The NRT developed detailed work plans and systems to ensure that data collection was 

standardized across provinces, was implemented with fidelity and adhered to standards of quality 

set by the evaluation team. Scripts and checklists guided the research assistants in sampling 

students and teachers, helping students, teachers and parents complete consent forms and coding 

and administering quantitative and qualitative data collection instruments. Systems were also 

developed to ensure standardization and quality of data entry and coding activities after data 

collection. Such systems helped the evaluation team to work toward higher inter-rater reliability in 

coding videotaped classroom observations and identifying emerging themes from focus group 

discussions and interviews. 

UTOP data collection included random selection of one session each of science and math 

sessions. 7  RAs set up video recording materials in selected classrooms, then uploaded the 

videotapes to KMUTT’s university central system as a backup. Two NRT members rated each 

videotaped session, with each NRT member rating about four sessions a day after completion of 

fieldwork, using a double-blind system – that is, without knowing whether the recorded session 

was from an intervention or comparison teacher. If the reviewer’s scores differ considerably, they 

review the videotaped sessions together and discuss before assigning the final rating included in 

the data.   

                                                

7 Though there is some anecdotical evidence of principals volunteering one of the best classrooms for the UTOP 
recording, these instances happened at non-differential rates at both intervention and comparison schools.  
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4.2 Secondary Data 

Data Sources 

National assessment data served as the key secondary data source. O-NET and V-NET exams 

were identified as potentially relevant for this evaluation given the Enjoy Science project’s 

objectives and target population as well as the significant interest shown by Thai government 

stakeholders in these national test results. The O-NET and V-NET measure Thai students’ abilities 

in various subjects. 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 other national assessments 

such as the Islamic National Educational test (I-NET) and the Buddhism National Educational Test 

(B-NET). Although the assessments implemented by NIETS have been subject to scrutiny, with 

flags about their reliability and inconsistencies raised by both the local and international education 

communities, their results still guide policy-level conversations and guidelines and receive wide 

attention in Thailand (OECD and UNESCO 2016).  

MSI relied on O-NET and V-NET student assessment data provided by the National Institute of 

Educational Testing Service NIETS with Kenan support. The NIETS conducted an independent 

review of the O-NET and V-NET items specifically related to the Enjoy Science Project and shared 

the exam results of the students who learn from the teachers included in the evaluation, both 

intervention and comparison and STEM and STEM for TVET. Due to NIETS protocols around test-

sharing and confidentiality, the content of the items was not shared with the evaluation team, so 

MSI cannot corroborate the content of O-NET and V-NET items, and whether these, in fact, relate 

to Enjoy Science activities. As such, analyses of the items reported here are difficult to interpret 

without further inputs from NIETS. This evaluation outlines the limitations of using O-NET and V-

NET data in Section 5.3, Limitations.  

Detail on the indicators are found below in the corresponding O-NET and V-NET sections. The 

datasets shared by NIETS were cleaned to include only the component’s intervention and 

comparison schools at the appropriate level. As such, analyses in this report focus on O-NET Math 

and Science M3 results, and V-NET V3 Math results, other grades and subjects can be found in 

the Annexes. 

5. Analyses and Findings  

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

data analyses to establish midline measurements of the Enjoy Science project in Thailand. 

Quantitative and qualitative primary data documented perceptions of students, math/science 

teachers and directors on a diverse range of topics, collected through surveys, classroom 
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observation and evaluation, focus groups and interviews. Secondary data included O-NET and 

V-NET assessment data. 

Quantitative Analyses: Following feedback from stakeholders during the midline interpretation 

workshop in January 2019, the midline report implemented a new organizational structure for Enjoy 

Science evaluation results – namely, primary- and secondary-level results. The primary-level result 

is data emerging from the UTOP classroom observation system, given that the primary objective 

of the Enjoy Science project is to improve the experiential learning of students in classrooms by 

strengthening teacher practices after they benefit from Enjoy Science’s training in new pedagogical 

techniques and other activities. The UTOP is a tool produced by psychometricians and that has 

been statistically validated in other learning contexts.  

Secondary-level results emerge from teacher, student and principal surveys. MSI used principal 

component analysis (PCA) to create indicators for each component and tool using the items that 

closely relate to each topic. The PCA technique helps explain inter-relationships among a large 

number of variables. To ensure baseline-to-midline comparability, MSI relied as much as possible, 

given some modification to the survey tools, on the items used at baseline to create each indicator 

for the midline evaluation. To facilitate interpretation of changes over time, MSI normalized the 

indicators so that the range for each indicator at baseline and midline is 0 to 1. To provide context 

and ensure shared interpretation of the indicators, MSI renamed key evaluation indicators and 

developed definitions for each according to the items and topics that each cover (see Annex 7.7). 

Gender differences on key indicators at midline are included in Section 5 of this report, with more 

detailed disaggregation in the annexes.  

For both UTOP and survey indicators, result analysis used a difference-in-differences (DID) 

technique for the cohorts and groups with two points-in-time comparisons. For the cohorts and 

groups that are in a baseline phase, t-tests compare intervention and comparison group means. 

Although DID is a statistical technique commonly used in quasi-experimental studies, the results 

in this evaluation do not imply causality.  

For DID to provide causal estimates, additional data and contextual requirements exist that do not 

align with the Enjoy Science project’s implementation. These include trend data on pre-intervention 

covariates. In this case, for example, at least three measures of UTOP scores on intervention and 

comparison schools prior to the beginning of the Enjoy Science project were needed and not 

available. (See more details in Annex 7.4).  

The Enjoy Science program consists of multiple activities that have varied across the existence of 

the project, impeding a quasi-experimental evaluation approach. MSI’s DID, however, summarizes 

the results of the differences between intervention and comparison at baseline (time 0, first 

difference), the differences between intervention and comparison at midline (time 1, second 

difference) and the difference between these two differences (DID).  

Analysis of secondary data sources, O-NET and V-NET data, included t-tests to compare 

intervention and comparison schools at each year of data available. As it did at baseline, the NIETS 

agency provided Kenan only the assessment items related to the Enjoy Science module and their 

equivalent for all years of data requested. At midline, MSI was able to confirm the maximum result 
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possible in each of these indicators for each year, so results are now measures in percent correct, 

i.e., on a scale of 1 to 100 instead of raw scores, as presented at baseline.  

Qualitative Analyses: The NRT led coding and initial analysis of the qualitative data, collected in 

Thai. Data was collected using coding templates, developed at baseline by the evaluation team 

and the NRT, which is responsible collecting, cleaning, coding data and translating key quotes, 

then organizing the material in Excel templates. The templates include quotes collected during 

FGDs and individual interviews and provide a structured, consolidated, categorized and 

standardized process for the NRT to process qualitative responses. The data templates were then 

shared with the MSI evaluation team, translated in English, for additional analysis.  

For the qualitative analyses, MSI used by-theme analyses to identify the main topics emerging 

from the qualitative data. During the process, MSI produced frequency distribution tables to 

“quantify the qualitative” and provide a count/percentage of respondents who share certain views 

or voice particular issues and challenges. Further, NRT selected quotes that demonstrate each 

category topic, and MSI incorporated these in the report alongside the quantitative findings.  

5.1 STEM Component 

This section includes the primary and secondary outcomes for the STEM component. The primary 

outcomes include the DID results emerging from the UTOP survey items’ mean values for the “All 

Cohorts” sample to provide a full picture of the program, and results from the Cohort 3 schools, as 

this is the group cohort that has a large enough sample to allow standalone disaggregation. 

Complete tables with the DID analyses are in the annexes, and significant DID results, either 

statistically (i.e. statistical test of differences in means) or programmatically (i.e. of noteworthy 

magnitude even if not statistically significant) are detailed in this narrative. Further, to understand 

the distribution of the UTOP items’ mean, we include throughout the report graphic figures with the 

disaggregation of the items’ categorical responses, though the differences between each of these 

response categories were not tested for statistical significance. All STEM UTOP figures present 

results across all cohorts to use the full STEM sample. 

For secondary outcomes, the narrative includes significant results along with triangulation, 

supporting, and additional results emerging from the qualitative analyses to present a mixed-

natured evidence on the perceptions of the program beneficiaries. The survey results depict the 

perceptions of teachers and students regarding their own progress and the qualitative results 

present the themes that emerged from the FGDs and interviews. 

Primary-Level Results: UTOP 

Items in the UTOP are organized into four sections: Classroom Environment, Lesson Structure, 

Implementation and Mathematics/Science Content. Following guidelines from UTOP developers, 

each section is not necessarily meant to be aggregated into a numeric average, given the unique 
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specificity of each item.8 Further, due to the value of each item for programmatic adjustments, MSI 

presents results for each item individually, noting in the narrative which results were statistically or 

programmatically significant. Details on the level of significance can be found in the full DID tables 

in the corresponding annex. 

Classroom Environment 

Item 1.1 The majority of students were on task throughout the class.  

In the All Cohorts sample, 

students were observed to 

be on task more often in the 

intervention schools at both 

baseline and midline, 

although the differences are 

not statistically significant in 

any phases. In the Y3-only 

sample, the comparison 

schools have a slight 

advantage over the 

intervention schools. For 

both groups, at baseline, 

most intervention schools 

were already performing 

high on this indicator (often 

or to a great extent), which 

makes finding a significant and substantial increase over time difficult.  

  

                                                

8 For example, they state, “If the teacher spent the class period communicating incorrect content, the synthesis 
rating could be rated to reflect this more strongly than a numerical average of the ratings in the content section 
would permit.” 
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Lesson Structure 

Item 2.1 The lesson was well organized and structured (e.g., the objectives of the lesson were 

clear to students, and the sequence of the lesson was structured to build understanding and 

maintain a sense of 

purpose).  

In the All Cohorts sample, 

lessons were observed to be 

organized and structured 

well more often in 

intervention schools than in 

comparison schools at both 

baseline and midline, 

although the difference 

between groups was 

stronger at baseline than at 

midline. Note that while 

differences between groups 

at baseline were statistically 

significant, DID results were 

negative but not statistically significant. Lessons have become more organized and structured over 

time for both intervention and comparison groups – for example, observations in half of the schools 

have documented lessons to be not at all structured and organized to more positive ratings. Note 

that in the Y3-only school sample, the difference between intervention and comparison schools is 

statistically significant. This suggests that the findings within the All Cohorts sample are impacted 

by the timing of the intervention (the longer the schools participate in the project, the better the 

results in terms of lesson organization and structure) and the results in the Y3 schools are stronger 

than in the other cohorts. 
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Item 2.2 The structure of the 

lesson allowed students to 

engage with or explore 

important concepts in 

mathematics or science 

(instead of focusing on 

techniques that may be 

useful only on exams).  

For both All Cohorts and Y3-

only samples, at both 

baseline and midline, lesson 

structures were set up to 

enhance student 

engagement in math and 

science often or to a great 

extent in intervention schools 

than in comparison schools. When comparing baseline-to-midline changes, not only did the 

intervention group make substantial progress (lessons observed at most intervention schools were 

often observed to foster student engagement) but the difference between the two groups widened. 

Differences between baseline and midline were found to be positive but not statistically significant, 

according to DID analyses.  

Item 2.3 The lesson included an investigative or problem-based approach to important concepts 

in mathematics or science.  

On this item, both the All 

Cohorts and Y3-only 

samples, at both baseline 

and midline, saw 

intervention schools 

outperform comparison 

schools. At baseline, more 

than half of the observations 

in both intervention and 

comparison groups scored 

in the not observed at all 

category. When comparing 

baseline-to-midline 

changes, not only did the 

intervention group make 

progress (more schools 

moving toward the observed 

sometimes and observed 

often categories), but the 
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difference between the two groups widened. This is change was particularly strong in the All 

Cohorts sample, where the DID analysis points to statistically significant and positive changes. In 

the Y3-cohort, differences between intervention and comparison groups was significant only at 

midline, but not at baseline. This suggests that intervention schools are making increasing 

progress, compared to comparison schools, since baseline.   

Implementation 

Item 3.1 The teacher used questioning strategies to encourage participation, check on skills 

development and facilitate intellectual engagement and productive interaction with students about 

important science and mathematics content and concepts. 

At both baseline and midline, teachers were observed using questioning strategies more often in 

intervention schools than comparison schools (differences were statistically significant at baseline 

and midline). At baseline, a greater proportion of observations in the intervention group found 

teachers using such strategies sometimes, often and to a great extent. However, most of the class 

observations in comparison schools suggest that teachers rarely used such questioning strategies 

to encourage student participation, facilitate intellectual engagement or check on skills 

development. Further, observations at midline suggest teachers have suffered a decrease in 

performance in comparison schools, while intervention teachers were observed to often employ 

questioning strategies. 

Item 3.2 The teacher involved all students in the lesson (calling on non-volunteers, facilitating 

student-student interaction, checking in with hesitant learners, etc.).  

Teachers in intervention 

schools were observed to 

involve students in the lesson 

more often than comparison 

school teachers at both 

baseline and midline, in both 

All Cohorts and Y3-only 

samples. For example, at 

baseline, 33 percent of 

lessons at intervention 

schools were observed to 

involve students often and to 

a great extent, compared with 

17 percent of lessons 

observed with teachers in 

comparison schools. At 

midline, almost 30 percent of 

observations in intervention schools found teachers to often involve students, compared with 

13 percent of lessons at comparison schools. However, the differences between the intervention 

and comparison groups were larger at baseline than at midline (i.e. a negative DID). Especially for 

the Y3 cohort, the baseline intervention values were probably higher than comparison schools 
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because the when the baseline data was collected the program activities had already begun, so 

the decrease in the mean value could be due to the maturation of the activity. However, results 

suggest not only that the intervention schools’ results decreased, but also that the comparison 

schools’ results increased, suggesting that the difference between intervention and comparison 

schools is decreasing in terms of this indicator. Comparison school scores are increasing while 

intervention schools’ scores are decreasing. This is especially true in the observed to a great extent 

category, in which the comparison schools outperformed intervention schools at midline, and 

intervention group reported a decrease (from 11 percent to 4 percent of the observations).  

Item 3.3 Students ask 

questions, participate in 

discussions of the content 

and the procedures, and 

share their work with others. 

For both All Cohorts and Y3-

only samples, students were 

observed to ask questions 

and participate in 

discussions more often in 

intervention schools than 

comparison schools at both 

baseline and midline. For 

example, at midline, students 

were observed to sometimes 

ask questions in about 

34 percent of the intervention observations, compared with 25 percent of baseline observations. 

Students sometimes asked questions in 22 percent of lessons during comparison schools 

observations at midline and only 12 percent of baseline observations. However, in the All Cohorts 

sample, the differences 

between the intervention and 

comparison groups were 

larger at baseline than at 

midline leading to a negative 

DID. Again, this could be 

because at the time of the 

data collection program 

activities had already begun, 

however, both groups 

presented only minimal 

changes over time. This was 

not observed in the Y3-only 

sample where, on the other 

hand, the DID is positive 

although not statistically 
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significant. In this case, at baseline, the positive difference between intervention and comparison 

groups at midline was considerably larger than at baseline. 

Math and Science Concepts 

Item 4.1 The mathematics or science content chosen was significant, worthwhile and 

developmentally appropriate for this course (includes content standards covered, as well as 

examples and activities chosen by teacher).  

Mathematics or science content was found to be worthwhile and appropriate more often in 

intervention schools for both All Cohorts and Y3-only samples at baseline and midline. However, 

differences between intervention and comparison schools were not statistically significant at 

midline, suggesting an opportunity for programmatic intervention. The All-Cohorts sample, the DID 

result was negative (though not statistically significant) because the difference between the 

comparison and the intervention groups at baseline was statistically significant and wider than at 

midline, when the difference between the groups narrowed since comparison schools made 

considerably more progress than the intervention schools (though both report an increase in the 

scores). For the Y3-only sample, the DID result is positive but not statistically significant as even if 

the intervention schools outperform the comparison scools both at baseline and midline, both 

groups had only a narrow difference at both points in time and both made progress and reported 

an increase in their scores. 

Item 4.2 During the lesson, it was made explicit to students why the content is important to learn.  

At midline, differences 

between the intervention and 

comparison groups were 

statistically significant and in 

favor of the intervention 

group for both All Cohorts 

and Y3-only samples. The 

DID results for both All 

Cohorts and Y3-only 

samples were positive but 

not significant. However, the 

Y3-only sample made 

considerable progress, as at 

baseline, the comparison 

schools outperformed the 

intervention schools. At 

midline, this relationship 

reversed and while the comparison schools made minor progress, the intervention schools made 

greater progress and outperformed the comparison group. 
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The graph at right, however, demonstrates significant room for improvement remaining, given that 

teachers did not at all make or rarely made explicit to students why content was important to learn 

in 56 percent of lessons observed in intervention schools at midline.  

Secondary-Level Results: Survey Indicators and Qualitative Findings 

Definitions of Key Survey Indicators for Teachers 

The evaluation team created five key indicators related to: the level of motivation teachers feel to 

put into practice new teaching techniques; the emphasis teachers place on group work problem-

solving and other key skills; the percent of time teachers report focusing on such skills; how 

frequently teachers use different assessment approaches with students; and the level of 

confidence teachers feel demonstrating instructional practices with other teachers and engaging 

with students about their careers. Definitions of indicators are provided below. All indicators are 

derived from self-report survey data. 

1. STEM teacher attitude/satisfaction, teaching perceptions measures teacher’s self-

reported motivation to try new teaching practices or visual aids as well as how much they 

can influence their students’ future career choices, inquiry and problem-solving skills. 

2. STEM teacher practice, lesson emphasis measures how much emphasis teachers put 

on areas such as group work, inquiry, problem-solving, understanding of theoretical 

concepts and national exam preparation.  

3. STEM teacher practice, time use in class captures how teachers report spending their 

class time, measured as a percentage. Example activities include lecture, review, hands-

on activities and labs, group work, guest speakers and field trips. 

4. STEM teacher practice, assessments measures how frequently teachers report using 

various assessment techniques with their students. Example assessments could include 

activities like pre-tests, student presentations and portfolios, class participation and 

discussion, and journals. 

5. STEM teacher practice, professional confidence measures how confident teachers feel 

demonstrating instructional practices to other teachers, advising students about job 

opportunities, and applying inquiry-based methods in their own teaching. 

Key Survey Findings for STEM Teachers 

The DID analyses of the STEM teacher survey indicators compared teachers in the comparison 

group to teachers in the intervention group at both baseline and midline. In the All Cohorts sample, 

the evaluation team found strong and statistically significant evidence that, at midline, the 

intervention teachers report emphasizing the learning activities and areas on which Enjoy Science 

training focused. Further, the team found evidence suggesting that the positive difference is mainly 

driven by the Central Region Cohort 3 and North Region Cohort 3 samples, in which, this indicator 

is not only positive at midline, but also results in a positive and statistically significant DID. At 

midline, all groups consistently reported positive (though not statistically significant) results in the 
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teacher attitude indicator. Further, in the North Region Cohort 3 the a positive gain in teacher 

attitude, resulted in a positive DID result: while the comparison group outperformed the intervention 

group in this indicator at baseline, the difference had reversed at midline when the intervention 

group outperformed the comparison group.  

The evaluators consistently observed that intervention teachers reported lower levels of 

professional confidence than the comparison teachers did at midline, in the All-Cohorts sample, as 

well as for all the Overall Y3 sample, and the Y3 Central and Northeastern regions. Although the 

differences are not statistically significant, the team found evidence through quantitative analyses 

that teachers are now more aware of their limitations and areas of improvement and, in fact, almost 

all interviewed intervention teachers reported plans to update or improve their teaching, whereas 

only a few intervention teachers reported the same.  

Teachers in intervention schools had a variety of plans, including preparing more teaching aids 

(24 percent), improving lesson activities and teacher role (23 percent) and adding more examples 

(18 percent). Teachers in comparison schools mainly focused on improving lesson activities and 

teacher role (47 percent), with some also planning to prepare more teacher aids (15 percent) and 

improve time management (12 percent). One teacher in the intervention group noted:  

“If we did not use the Chevron Enjoy Science process, we would teach in the traditional 

way. Others might teach in another style. Some teachers would just get in and get out. 

Some would prepare themselves well. Enjoy Science is already in my mind. I want to use 

the knowledge I [got in] the classroom because the advantage is on the students, then [on 

the] teacher.” 

For the time use in class, the evaluation team found that intervention teachers outperform 

comparison teachers, although differences are not statistically significant. An exception is the Y3 

Northeastern Region, where the comparison teachers outperformed intervention teachers in all 

indicators at midline. This relationship was also found at baseline, not surprising given that the 

Northeastern schools present particularly dire socio-economic situations when compared with 

other regions, and that Enjoy Science’s target was to serve particularly underprivileged schools 

even in such challenging context. However, the magnitude of the differences between comparison 

and intervention indicators are closing, suggesting that the program is helping intervention teachers 

catch up with their peers in comparison schools. 

Definitions of Key Survey Indicators for Students 

The evaluation team created six key indicators related to: the students’ attitudes about studying 

math and science; their engagement in extracurricular activities related to math and science; their 

perceptions of their abilities in math and science; how encouraged, supported and challenged they 

feel by their teachers; the frequency in which they participate in lab activities and group work; and 

the likelihood that they will pursue a career in a STEM-related field. All indicators are based on 

self-report survey data. Definitions follow. 

1. STEM student teacher practice, perceptions uses an agree/disagree scale to measure 

student-teacher interactions, including how encouraged, supported and challenged by their 
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math or science teacher students feel. It also measures whether students perceive science 

as a subject that requires collaboration and teamwork.  

2. STEM student teacher practice, in-class activities measures the student-reported 

frequency of lab activities and group work, as well as opportunities to explore STEM 

careers or apply content to daily life.   

3. STEM student engagement, attitudes uses a scale of agree/disagree to measure how 

students feel about studying math and science, including how important or applicable to 

their lives they perceive the subjects to be and how much they enjoy studying them.  

4. STEM student engagement, behaviors uses a yes/no scale to measure student 

engagement with math and science through extracurricular clubs, participation in 

competitions or camps, reading of magazines and news articles and research about math 

and science careers. 

5. STEM student skills, personal and parental perceptions uses an agree/disagree scale 

to measure students’ perceptions of their own ability in math and science, as well as how 

supportive or encouraging their parents are of their math and science studies.  

6. STEM student selection of STEM/TVET tracks, perceptions uses an agree/disagree 

scale to measure how important students think math and science are to society and how 

likely they are to enroll in advanced courses or plan a career in science, math, technology 

or engineering. 

Key Survey Findings for STEM Students 

At midline, intervention students outperformed comparison students consistently in all indicators in 

the all-Cohorts sample and Overall Y3 samples, as well as Y3 North and Northeastern regions. A 

particularly strong and statistically significant difference between the groups emerged for students’ 

perceptions of their teachers’ in-class activities, suggesting that not only have the teachers’ 

activities effectively changed as supported by UTOP indicators and teacher survey indicators, but 

students’ perceptions align with the new in-class activities. This result is particularly pronounced in 

the Overall Y3 Cohort, as well as Y3 North and Northeastern regions, with a strong positive and 

significant DID result.  

At midline, intervention students in the Y3 Cohort also display significantly stronger tendencies to 

select STEM/TVET tracks and place higher importance on the relevance of math and science 

subjects than intervention students. Disaggregation by region of the Y3 Cohort highlights that the 

North and Northeastern regions are driving the positive results in the aggregate. The Y3 North 

Region’s statistically significant DID results indicate that students’ ratings were not only higher than 

those of comparison students, but also had increased since the baseline analyses in the areas 

comprising the indicator, such as: feelings of being encouraged, supported and challenged by their 

teachers; their perception of lab activities and group work and the opportunities to explore STEM 

careers or apply content to daily life; their participation in extracurricular clubs; and their interest in 

STEM and TVET tracks. Further, Y3 North and Central regions’ results pointed out to a positive 
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and statistically significant difference at the student skills indicator, with the intervention students 

significantly outperform the comparison students. 

The students attending intervention schools in the Northeastern Y3 Cohort outperformed the 

comparison schools at midline in all indicators except student behaviors. Further, their perceptions 

of their teachers’ in-class activities also improved significantly since baseline.   

In contrast, comparison students in the Y3 Cohort Central Region outperformed the intervention 

students in all indicators except in their perception of their teachers’ in-class activities and student 

skills.  

The gender analyses, comparing the midline survey indicators of intervention and comparisons 

groups for boys and girls individually, indicate for both boys and girls, intervention students 

outperform comparison students. Intervention boys present higher indicator scores in all indicators, 

particularly for teacher in-class activities, their self-perception on math and science skills, and 

selection for STEM/TVET tracks. Intervention girls report higher indicator scores than comparison 

girls for perception of teacher practice, teacher in-class 

activities, student skills, and selection for STEM/TVET. 

Intervention girls also outperformed intervention boys in all 

indicators.  

Key Qualitative Findings for STEM Teachers9 

Midline STEM Science and Math Teacher Classroom Results 

and Findings  

Some of the main themes of the qualitative analysis of STEM 

schools across both math and science classrooms include 

preparation, teaching and learning, assessment and future 

lessons. 

Preparation: Teachers from intervention schools are more 

likely to attend professional learning communities (PLCs) 

and more likely to use the information learned there in 

preparation from their classes. Intervention school teachers 

also prepare for class using the teaching manual and Enjoy 

Science materials, as opposed to comparison school teachers, who are more likely to use the 

textbook for preparation. 

In intervention schools, 94 percent of teachers participated in PLC, whereas only 76 percent of 

teachers in comparison schools participated. Of teachers in intervention schools who participated 

in PLCs, 98 percent used the information in their classroom, compared to 81 percent of teachers 

in comparison schools. Of the ways that teachers used PLC information in the classroom, 

41 percent in intervention schools share and learn from others, then apply problem-solving in the 

                                                

9 These results integrate math and science classrooms by theme, noting when differences were observed between 
math and science results. 

STEM Qualitative themes   
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classroom, with 22 percent of comparison group teachers doing the same. Fifteen percent of 

intervention teachers apply group activities and teamwork in class, as do 13 percent of comparison 

school teachers. 

 

 

 

 

One science teacher in the intervention group explained how PLCs can improve lesson plans and 

benefit students: 
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PLC activity is essential for us to write the lesson plan together among schools in network. 

Sometimes we planned together to develop some weak students. It is good to collect all 

ideas and draft the plan for our students. (01_T_01_0064) 

Another teacher in the intervention group discussed how PLC helped him develop professionally:   

I attended the PLC activity. I adapted the class implementation got from PLC to use in this 

class. I knew that what I did was already good or what needs improvement. I let other 

teachers to observe my class and comment on what I need to improve, for example about 

the material, time. When someone observed, I knew the problems and [it] helped me 

develop myself. (01_T_03_0038) 

Finally, an older teacher in the intervention group described how PLC can help older teachers and 

teachers at small schools stay up to date with new technology: 

It is quite difficult to do PLC in school. I only have my colleague who is a math teacher to 

talk with. However, Chevron has schools in my network. I got to reflect and shared 

reflection [with] other teachers, [which] was useful. I watched and took note. […] I know 

that I am old and not good in everything. The new-gen teachers know better, they know 

how to do STEM with robot. (01_T_01_0123) 

Similarly, in math, 84 percent of surveyed teachers from intervention schools participated in PLCs 

and all those who participated applied their learning in the classroom. In comparison schools, 

42 percent of surveyed teachers participated in PLCs and applied their learning to the classroom; 

an additional 12 percent participated, but reported that they did not apply their knowledge. In both 

intervention and comparison schools, the most oft-cited way to apply learning to the classroom is 

by sharing and learning from others and applying problem-solving in the classroom (34 percent 

intervention, 17 percent comparison). 

One teacher from an intervention school described how PLC helps teachers see their lessons from 

a student’s perspective so they can give clearer directions:  

I did the experiment as a kid, trial and error. […] They just gave us [materials but…] said 

nothing… In the end, they [couldn’t] conclude anything. [PLC] helps teachers. It makes us 

find easier ways to bring students to the goal. [PLC] is about sharing and talking. 

(01_T_04_0260) 

The teachers in intervention schools reported preparing for lessons with two main sources, either 

the teaching manual and Enjoy Science Guidebook (42 percent) or a variety of sources 

(41 percent). Teachers in comparison schools cited many sources, with the largest groups using 

the textbook (28 percent), various sources (25 percent) and the teacher manual (16 percent). 

Teachers from comparison schools also used internet searches (11 percent), whereas no teachers 

from intervention schools reported preparing in this way. 

A science teacher from an intervention school described preparing Enjoy Science manual and 

guidebook with other teachers in PLC: 

It does help. From Chevron [Enjoy Science], we [had] lesson plans prepared and had a 

meeting about how to use the lesson plan with the PLC group. In my network, there are 
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five schools. So we talked about time management of the class. Some PLC techniques 

were about how to make students engage, such as brainstorming, think-pair-share. 

(01_T_24_1030) 

Teachers in comparison schools reported using many ways to prepare for the lesson, while 

teachers in intervention schools mainly used the teaching manual and Enjoy Science materials 

(50 percent), and reported using various sources to prepare (25 percent). Twenty-eight percent of 

teachers from comparison schools used the textbook to prepare, while no intervention school 

teachers gave that response. 

One math teacher in an intervention school said: 

Chevron presented us plans. Then, we adapt the plan for our classroom. Mostly, I can use 

all the materials. Students understand it well. It relates to real life. (01_t_03_0383) 

Teaching and Learning: Teachers at intervention schools are more likely to have an objective of 

problem-solving for their lessons and are more likely to inform their students of the importance of 

what they are learning. Teachers in intervention schools use more group work and inquiry-based 

learning and are more likely to encourage students and use the “think with a friend” encouragement 

strategy. Teachers from intervention schools are more likely to relate the material they teach to the 

real world. 

As with math, science teachers at intervention schools are also more likely to prioritize problem-

solving during their lessons and are more likely to inform their students of the relevance and 

importance of what they are learning. Science teachers in intervention schools also rely more on 

group work and inquiry-based learning, are more likely to encourage students, and are more likely 

to relate the material they teach to the real world. 

All teachers interviewed in intervention schools reported explaining the importance of the lesson 

to their students, while 9 percent of teachers in comparison schools did not inform students of the 

importance of the lesson’s content. 

One teacher in the intervention group explained: 

Sometimes it relates to inspiration [for] the future; for example, what kind of jobs they would 

like to do [in] construction or design. This is important at this point. Today[’s] topic had been 

taught in the previous class. It was mentioned again how it is important and how to use 

[this topic] in daily life and how to apply [it] in the future, both in learning and working. 

(01_T_04_0281) 

A teacher in the control group explained how the day’s lesson could be used to draw comparisons:   

We can know […] the cost of electricity of this month and […] last month. Which one is 

higher? How can they save the money? How can they communicate to family member to 

save the money? Another example is oil price. […] The oil price is decimal. Students can 

compare the price and know whether the price increased or decreased. (01_T_11_1013) 

Many more teachers in comparison schools had the objective of students meeting the standard of 

curriculum (40 percent comparison vs. 4 percent intervention). Many more teachers in intervention 
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schools had the objective of improving students’ skill of inquiry base, problem-solving and group 

work (47 percent intervention vs. 19 percent comparison). The objective of linking basic knowledge 

and theory to new knowledge was also more prevalent among intervention school teachers 

(19 percent intervention vs. 3 percent comparison). 

 

A teacher in the intervention group explained: 

I used inquiry-based learning. Students got to [have] their own responsibility, exchange 

their ideas about experiment, result table that students designed on their own. Teacher just 

motivated and guided them. The protocol was adopted from Chevron. (01_T_14_0461) 

A teacher in the control group pointed out: 

Some group work process can make some students dare to show their thoughts. With the 

hands-on [activities], students got clear pictures, more than just looking, but doing also. 

(01_T_27_1007) 

Math teachers at intervention schools are more likely to intend their lessons to improve student 

inquiry, problem-solving and group work. They also are more likely to link basic knowledge to new 

knowledge in the intention of their lessons. 

In comparison schools, 20 percent of teachers reported that the primary objective of the lesson 

was students meeting a standard of the curriculum. No teachers at intervention schools gave this 

response. The most common objective mentioned by teachers at both intervention and comparison 

schools was to link basic knowledge and theory to new knowledge, although this response was 

more common at intervention schools (51 percent) than at comparison schools (37 percent). 

Another common response at intervention schools was improving students’ skills of inquiry base, 

problem-solving and group work (20 percent). 
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One teacher at an intervention school emphasized the difference between studying and learning:   

I won’t tell students they have to be good [at] study[ing]. I want them to learn. Most students 

forced themselves to be good at study[ing]. I want them just to know how to learn. (01_T-

21_0683) 

Another teacher at an intervention school hoped to integrate mathematics with art: 

I want students to have fun and develop their creativity and problem-solving skills. 

(01_T_09_0200) 

Yet another teacher at an intervention school said: 

I think it is about problem-solving. For example, [during] the activity taught today, students 

practice about solving the problem. Students think about the thinking process, planning to 

solve the problem and improving the thinking skill. (01_T_04_381) 

 

Science teachers at intervention schools are more likely to use classroom strategies of 

laboratory/problem-solving sessions followed by group work, and inquiry-based learning (including 

techniques such as think-pair-share). 

Teachers from intervention schools primarily used laboratory/problem-solving sessions followed 

by group work (52 percent) and inquiry-based learning (again noting their reliance on the think-

pair-share technique) (36 percent). Teachers in comparison schools also used the 

laboratory/problem-solving sessions followed by group work, although in fewer numbers 

(28 percent). Other popular methods in comparison schools include laboratory/problem-solving 
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sessions followed by individual work (22 percent) and lecture based using teaching aids 

(21 percent). 

A teacher from the intervention group explained: 

Students don’t like old teaching techniques. […] Students need activities, need hands-on 

and extra knowledge to fulfill their needs. (01_T_14_0475) 

Emphasizing how group work can overlap with inquiry, a teacher from the comparison group said: 

I used inquiry-based learning. I have situations for them to discuss and have experiment[s] 

for them to understand [the] scientific process. They helped one another to think and 

conclude via the process of inquiry-based learning. (01_T_30_0529) 

Math teachers in intervention schools used inquiry-based learning with the think-pair-share 

technique (55 percent intervention, 17 percent comparison), as well as laboratory/problem-solving 

exercises with group work activities (29 percent intervention, 6 percent comparison). 10 

Comparison school teachers additionally used the lecture method followed by student book work 

(26 percent), lecture base with visual aids (14 percent) and exercise or tests (14 percent). 

A math teacher from an intervention school described: 

We encourage students by talking to them [and] by asking the[m] questions; for example, 

‘Do you need any help?’ or ‘What is your process now?’ Each group would try to work 

depending on their own aptitudes. However, we emphasize the completion of the tasks 

[given]. We encourage students throughout the period and ask them about their 

progression [throughout] all the steps of learning. (01_T_02_0570) 

About 6% of science teachers in comparison schools noted they did not need to encourage 

students because all their students were paying attention. Also, 14 percent of comparison school 

teachers reported using a friendly demeanor toward students as an encouragement strategy, while 

only 5 percent of intervention school teachers used this technique. Intervention school teachers 

were mostly likely to use a questioning technique periodically to let students think with a friend 

(47 percent), whereas only 31 percent of comparison school teachers used this strategy. A 

strategy used widely by both intervention (26 percent) and comparison teachers (29 percent) was 

encouraging students who did not pay attention or are academically weak. 

A teacher at an intervention school described pairing up students: 

The way we help the weak learners is to pair them with the strong learners so that they 

helped and guided the weak learners. (01_T_14_0465) 

Comparison schools had more math teachers who provided positive reinforcement by giving a 

score to a student (28 percent comparison, 14 percent intervention). In intervention schools, more 

                                                

10 Inquiry-based teaching techniques are based upon the 5E approach espoused by the Enjoy Science program. 
The 5E model posits that students build knowledge through experiences and can reconcile new knowledge with 
previously held theories through new experiences. The 5E approach of Engage, Explore, Explain, Elaborate and 
Evaluate is also often referred to as active learning.  
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teachers used a questioning technique to let students think with a friend (50 percent intervention, 

13 percent comparison). Also, more intervention school teachers reported using a friendly 

demeanor toward students (24 percent intervention, 5 percent comparison). Both intervention and 

comparison school teachers reported encouraging students who did not pay attention or are 

academically weak (26 percent intervention, 19 percent comparison). 

A teacher in the control group described overcoming students’ fear of math as a subject.   

For [a] student who does not pay attention well, [or is] afraid of learning math, [the] teach[er] 

must take care by asking a question. If we do not approach them they will [get] lost. We 

should ask them, for example, ‘What is your state right now? Can you find a solution?’ We 

push [by] encouraging [the] student appropriately. (01_T_04_538) 

Another teacher in the intervention group said: 

We motivate students by admiring them when they give some responses, such as giving 

them an applause. Sometimes giv[ing] them the score. I chose this strategy because most 

of the students do not like math. (01_T_22_1568) 

A teacher from the control group noted time limitations, saying: 

Due to time limitation, we do not encourage students. Teacher[s] just teach the lesson. 

(01_T_04_735) 

Assessment: Teachers at intervention schools are more likely to assess checking for problem-

solving and thinking process. They are also more likely to summarize key concepts as opposed to 

ending the lesson without a summary. 

Science teachers in comparison schools are more likely to observe student behavior to assess 

student learning (47 percent comparison vs 11 percent intervention) and also had a higher rate of 

pre-testing (6 percent comparison vs 0 percent intervention). In intervention schools, teachers use 

worksheets or assignments that check for problem solving (36 percent intervention, 12 percent 

comparison) and worksheets or assignments checking the answer only (27 percent intervention, 

15 percent comparison), as well as students writing concepts (18 percent intervention, 3 percent 

comparison) to assess learning. 

Math teachers in intervention schools assess student learning mainly through a worksheet or 

assignment checking for problem solving and thinking process (49 percent intervention, 13 percent 

comparison) and by having a student write the concept (31 percent intervention), which no 

comparison school teachers mentioned. Comparison school teachers assess student learning 

mainly by worksheet or assignment that is checked only for the correct answer (43 percent 

comparison, 5 percent intervention) or by observing student behavior (36 percent comparison, 

15 percent intervention). Only comparison school teachers mentioned a test or quiz after the 

lesson (7 percent). 

One teacher in an intervention school described checking for understanding when foundational 

knowledge is weak: 
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Students will understand what they should do sequentially and how to do [it]. However, 

they struggle with calculation. Today[’s] lesson is about decimals, in which students usually 

calculate incorrectly. But it is still all right because students can remember the process of 

finding the percentage, how to calculate the angle. They just [make] mistakes in numbers. 

(01_T_04_0279) 

Only 6 percent of science teachers from intervention schools did not summarize the key concepts 

of the lesson, while 14 percent of comparison school teachers did not summarize. The methods 

used most by teachers in intervention schools included teachers and students summarizing 

together (37 percent intervention vs. 17 percent comparison) and students summarizing key 

concepts themselves in a group (27 percent intervention and 8 percent comparison). Teachers in 

comparison schools also used a variety of methods in roughly equal portions, such as students 

doing a test or exercise without discussing the right answer (20 percent comparison, 5 percent 

intervention) and students individually summarizing the key concept (14 percent comparison, 

0 percent intervention). 

A teacher from the intervention group explained: 

I concluded in chart paper. Everyone in the group help[ed] each other to think and present. 

I assessed by observ[ing] their work, experiment and discussion. Then I also checked from 

their worksheet. (01_T_27_0289) 

A teacher from the control group said: 

I let them answer, draw conclusions together and discuss. For answering, students thought 

a lot or sometimes look[ed] at their friends to seek confirmation. (01_T_24_0885) 

While all intervention school math teachers reported summarizing the key concepts of the lesson, 

19 percent of comparison school teachers interviewed did not summarize. Intervention school 

teachers summarized in three main ways: the teacher and student together summarized 

(34 percent intervention, 12 percent comparison); the teacher gave the students a test or exercise 

and then they discussed the correct answer (28 percent intervention, 25 percent comparison); and 

students summarized the key concepts themselves (25 percent intervention, 6 percent 

comparison). Comparison school teachers also used the teacher summarizing key concepts 

(27 percent comparison, 10 percent intervention). 

A teacher from the intervention group described using mind maps to summarize and draw 

connections with daily life: 

We summarize the lesson […] by writing a mind mapping. Moreover, students have to think 

about how can we apply the today concept in daily life in the mind map as well. Then, we 

evaluate students’ learning through their worksheet of the group working. (01_T_21_0675) 

Future Lessons: Teacher plans for future lessons are similar, but only teachers from comparison 

schools stated that they had nothing to change in their lesson. 

All science teachers in intervention schools had plans to modify their lessons for the future. 

Teachers in intervention schools had a variety of plans, including preparing more teaching aids 
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(24 percent), improving lesson activities and teacher’s role (23 percent) and adding more 

examples (18 percent). Teachers in comparison schools mainly focused on improving lesson 

activities and the teacher’s role (47 percent), with some also planning to prepare more teacher aids 

(15 percent) and improve time management (12 percent).  

Reflecting on a recent lesson, a teacher from an intervention school said: 

If I had 15 more minutes, I would be awesome. […] I want students to report what they saw 

in the experiment directly. They should not conclude too fast if they have not test[ed] it yet. 

I will let them experience this kind of activity many times. (01_T_01_0123) 

A teacher from the control group expressed a desire to improve teaching techniques: 

I interrupted during the activity. [It] was not a good thing. I want the students to think and 

do by themselves. (01_T_30_0529) 

Yet another teacher from the intervention group planned to seek help from PLC: 

Last class, I observed the flaws that I still need to improve and will talk about this in the 

PLC with other teachers in my department and seek opinions and solutions. 

(01_T_14_1653) 

In intervention schools, 1 percent of math teachers had no plans to change their lesson, while 

13 percent of math teachers in comparison schools said this. Teachers in intervention schools had 

a variety of plans, including preparing more teaching aids (31 percent), improving lesson activities 

and the teacher’s role (23 percent) and improving content (18 percent). Teachers in comparison 

schools were primarily focused on preparing more visual aids (36 percent), improving content 

(25 percent) and improving time management (11 percent).   

A teacher from the intervention group expressed a desire to push students: 

I would like to create more worksheets. I want to give them a number of examples. Let 

them think. (01_T_04_1028) 

Another teacher from the intervention group emphasized the connection between visual aids and 

student learning 

I will […] let students do more exercises, because they [are] still confuse[d] about finding 

[the] surface area of [a] cylinder. I will bring real materials, […] for example, [a] Coca-Cola 

can and [drinking] glasses. (01_T_14_0477) 

Finally, a teacher from the intervention group emphasized that the goal is improved teaching and 

improved student learning: 

If we did not use the Chevron process, we would teach in the traditional way. Others might 

teach in another style. Some teachers would just get in and get out. Some would prepare 

themselves well.  (01_T_30_0528) 
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Baseline and Midline Differences for Teachers 

Lesson Preparation: Teachers in both the intervention and control groups report preparing 

differently at baseline and midline, but the difference is most noticeable for science teachers in the 

intervention group. At baseline, 8.5 percent of science teachers in the intervention group reported 

that they did not prepare for class; this dropped to 0 percent at midline, with all science teachers 

in the intervention group preparing for class. In the comparison group, similar percentages of 

science teachers reported not preparing at baseline (2.3 percent) and at midline (2.0 percent), and 

whether math teachers prepared for class varied little between baseline and midline, regardless of 

group. 

The sources that teachers used for class preparation changed from baseline to midline. At 

baseline, science teachers in both the intervention (17.7 percent) and comparison (28 percent) 

groups relied heavily on the textbook to prepare for class. At midline, the intervention group 

dropped to 0 percent but the comparison group remained at 28 percent of teachers relying on the 

textbook for all their preparation. Many of the intervention teachers had switched instead to the 

Enjoy Science module. At baseline, only 10 percent of science teachers in the intervention group 

prepared lessons using the Enjoy Science materials, but at midline that number increased to 

42 percent. No science teachers in the comparison group mentioned those materials at baseline 

or midline.    

A similar pattern is seen with math teachers. At baseline, 22.6 percent of math teachers in the 

intervention group and 38.2 percent in the comparison group relied on the textbook to prepare their 

lessons. At midline, no math teachers in the intervention group reported using only the textbook to 

prepare lessons, versus 28 percent in the comparison group. As with science teachers, use of the 

Enjoy Science materials and the manual also increased with math teachers. At baseline, 

10.5 percent of math teachers in the intervention group reported preparing with the materials, 

increasing to 50 percent at midline. In the comparison group, no math teachers referred to these 

materials at baseline and only 3 percent referred to them at midline.  

Table 3. STEM Qualitative Baseline-Midline Comparisons: Lesson Preparation 

  INTERVENTION GROUP COMPARISON GROUP 

Teacher Behavior Subject Baseline Midline Change Baseline Midline Change 

Did not prepare for class 
Science 8.5% 0.0% -8.5% ↓ 2.3% 2.0% -0.3% ↓ 

Math 0.0% 1.0% +1.0% ↑ 2.5% 3.0% +0.5% ↑ 

Prepared for class with 

textbook 

Science 17.7% 0.0% -17.7% ↓ 28.0% 28.0% 0.0% →     

Math 22.6% 0.0% -26.0% ↓ 38.2% 28.0% -10.2% ↓ 

Prepared with Enjoy 

Science Manual 

Science 10.0% 42.0% +32.0% ↑ 0.0% 0.0% 0.0% →   

Math 10.5% 50.0% +39.5% ↑ 0.0% 3.0% +3.0% ↑ 
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Note: Green arrow denotes a positive finding, i.e. increase in positive behavior or decrease in negative behavior. Red arrow 

denotes a negative finding, i.e. increase in negative behavior or decrease in positive behavior. Black arrows for no change. 

Teaching and Learning: Both groups in both subjects reported teaching and learning behaviors 

that differed from baseline to midline. Science teachers in the intervention group were more likely 

to explain the importance of the day’s lesson at midline than at baseline. At baseline, 2.5 percent 

of teachers in the intervention group gave no explanation, dropping to 0 percent at midline. In the 

comparison group, 13.3 percent of science teachers gave no explanation at baseline, increasing 

to 19 percent at midline. Of the science teachers who gave explanations, the percentage of 

teachers relating lessons to daily life increased at midline for the intervention group (30.8 percent 

baseline, 71 percent midline) and decreased at midline for the comparison group (42.2 percent 

baseline, 39 percent midline). 

A similar pattern is seen with math teachers. In the intervention group, 6.3 percent of math teachers 

gave no explanation to their students at baseline, but at midline all teachers gave explanations. In 

the comparison group, 6.3 percent of math teachers gave no explanation at baseline, increasing 

to 9 percent at midline. Both groups also showed an increased emphasis on relating content to 

daily life. At baseline, 35.4 percent of math teachers in the intervention group gave explanations 

relating content to daily life, increasing to 53 percent at midline. In the comparison group, 

38.5 percent of math teachers explained how content related to daily life at baseline, increasing to 

52 percent at midline. 

Teachers’ preferences for teaching methods shifted across groups and subjects, with teachers in 

intervention schools gravitating toward labs and problem-solving activities at midline and away 

from lecture-based classes. At baseline, 19.5 percent of science teachers in the intervention group 

used lab exercises in their classes and 9.4 percent used lecture. By midline, 52 percent were using 

labs and problem-solving exercises and 7 percent were using lecture. Math teachers showed 

similar changes. At midline, math teachers in the intervention group moved away from lecture-

based classes (28.3 percent baseline, 5 percent midline) in favor of 5E and inquiry-based teaching 

(5.3 percent baseline, 55 percent midline) and labs or problem-solving activities (9.7 percent 

baseline, 29 percent midline). Teachers in the comparison group slightly increased their use of 

lecture-based classes (38 percent baseline, 40 percent midline) and decreased their use of inquiry-

based lessons (22.2 percent baseline, 8.0 percent midline), but increased their use of problem-

solving exercises and labs (12.0 percent baseline, 28.0 percent midline). 

A science teacher at an intervention school explained: 

We motivated them to know the local problems of pollution. For example, the adults are 

farmers. They killed grass by [using] pesticides. What could be the consequence? Students 

can apply the knowledge to help people in their daily life. (01_T_04_0280) 

One teacher in the intervention group went a step beyond relating the content to daily life, saying: 

We explain about working group skills. In real life, you have to work in harmony, it will lead 

to […] successful work. In contrast, if we […] do not work collaboratively, then we cannot 

accomplish the work. (01_T_24_1147) 
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The overwhelming majority of teachers in intervention schools explained the importance of lessons 

related to daily life (71 percent). Some teachers in comparison schools also used the importance 

of linking the lesson to daily life (39 percent), but others did not inform students of any reason to 

learn the content of the day’s lesson (19 percent). All teachers in intervention schools informed 

their students of the importance of the day’s lesson content. 

Making lessons relatable can have broader implications for students’ families, as one teacher in 

the intervention group explained: 

Most of the students’ parents are farmers; they can help [their] parents and use the 

knowledge to see the properties of the soil and [what to] do if the plants show some signs 

during the growth. (01_T_14_1653) 

A science teacher in the control group described how student attitudes change when content is 

relatable:   

The electrical circuit is definitely related to everyday life; for example, switching on/off and 

use of electrical appliances. Some [students] used [them] but don’t know how they come 

[on]. It is essential to know at least how electric circuits are like in this house. If one lightbulb 

is broken, will it affect other[s], how things are connected. When we explained the benefit 

of this topic, students got excited to learn and to know. (01_T_22_1559) 

Another teacher from the intervention group explained: 

If students know the knowledge but not using it, it will be wasted.  We should apply it to 

solve some problems whether they are small problems. (01_T_04_0257) 

Table 4. STEM Qualitative Baseline-Midline Comparisons: Teaching and Learning 

Teacher Behavior Subject 
Intervention Comparison 

Baseline Midline Change Baseline Midline Change 

Did not explain importance of 

lesson 

Science 2.5% 0.0% -2.5% ↓ 13.3% 19.0% +5.7% ↑ 

Math 6.3% 0.0% -6.3% ↓ 6.3% 9.0% +2.7% ↑ 

Related content to daily life 
Science 30.8% 71.0% +40.2% ↑ 42.2% 39.0% -3.2% ↓ 

Math 35.4% 53.0% +17.6% ↑ 38.5% 52.0% +13.5% ↑ 

Used 5E or inquiry-based lesson 
Science 37.5% 36.0% -1.5% ↓ 22.2% 8.0% -14.2% ↓ 

Math 5.3% 55.0% +49.7% ↑ 11.0% 17.0% +6.0% ↑ 

Used problem-solving exercises 

and labs 

Science 19.5% 52.0% +32.5% ↑ 12.0% 28.0% +16.0%↑ 

Math 9.7% 29.0% +19.3% ↑ 12.0% 6.0% -6.0% ↓ 

Used lecture-based lesson 
Science 9.4% 7.0% -2.4% ↓ 16.0% 22.0% +6.0% ↑ 

Math 28.3% 5.0% -23.3% ↓ 38.0% 40.0% +2.0% ↑ 
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Note: Green arrow denotes a positive finding, i.e. increase in positive behavior or decrease in negative behavior. Red arrow 

denotes a negative finding, i.e. increase in negative behavior or decrease in positive behavior. Black arrows for no change. 

Assessment: Teachers in the intervention group changed their assessment preferences between 

the baseline and the midline, with both math and science teachers relying more on student writing 

and worksheets or assignments to assess student learning. For science teachers in the 

intervention group, the percentage using student writing to assess learning increased from 

6.2 percent at baseline to 19 percent at midline and the percentage using worksheets or 

assignments increased from 16.9 percent at baseline to 63 percent at midline. For science 

teachers in the comparison group, the percentage using student writing decreased from 

5.5 percent at baseline to 3.0 percent at midline and the percentage using worksheets or 

assignments increased from 5.2 percent at baseline to 27.0 percent at midline. Importantly, 

teachers in the intervention group primarily use worksheets to check students’ problem-solving and 

thinking process, whereas most teachers in the comparison group checked them for correct 

answers.   

The results are somewhat different for math teachers. In the intervention group, math teachers 

reported using student writing for assessments 10.6 percent of the time, increasing to 31 percent 

at midline, and reported using worksheets or assignments 26.6 percent of the time at baseline and 

54 percent at midline. The comparison group relied heavily on worksheets and assignments during 

both evaluations (50.7 percent baseline, 56 percent midline) and showed less interest in student 

writing assessments (5.5 percent baseline, 0 percent midline).   

Describing their process and how they even involve parents in assessment, one teacher from the 

intervention group said: 

I assessed by worksheet. The worksheet was also done from the previous class. I will 

collect and conclude [each] group’s performance. I also observed the students [to] see how 

they answered and [their] reasoning. Then I invited parents to join the assessment program 

one time in a semester where they got to see their children’s work and they got to grade 

their children’s work. (01_T_04_0251) 

One teacher in the intervention group described the difficulty of assessing students with a learning 

disability (LD).   

Because students who have LD are not able to read and write, but they understand [what] 

the teacher says, […] when having the exam or assessment we read the problem for them. 

For open questions, they can answer in words and we assessed their understanding from 

their oral answer. If it is in class, we support the LD kids by visiting and observing [their] 

answer. Normally, they are quiet. We need to encourage them to answer. At least, we know 

how they responded. Today, the LD [student] felt excited about the experiment. 

(01_T_21_0674) 
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Table 5. STEM Qualitative Baseline-Midline Comparisons: Assessment 

  INTERVENTION GROUP COMPARISON GROUP 

Teacher Behavior Subject Baseline Midline Change Baseline Midline Change 

Assessed with student writing 
Science 6.2% 19% +12.8% ↑ 5.5% 3.0% -2.5% ↓ 

Math 10.6% 31.0% +20.4% ↑ 5.5% 0.0% -5.5% ↓ 

Assessed with worksheets or 

assignments 

Science 16.9% 63.0% +46.1% ↑ 5.2% 27.0% +21.8% ↑ 

Math 26.6% 54.0% +27.4% ↑ 50.7% 56.0% +5.3% ↑ 

Note: Green arrow denotes a positive finding, i.e. increase in positive behavior or decrease in negative behavior. Red arrow 

denotes a negative finding, i.e. increase in negative behavior or decrease in positive behavior. Black arrows for no change. 

O-NET Results 

The O-NET indicators provided by NIETS for science included life/biological processes, human 

beings and environment, substances and properties of substances, force and motion, energy, 

world and change and astronomy. The provided indicators for math including numbering an 

operation, measurement, geometry, algebra and data analysis and probability. Using the total 

possible scores indicated by NIETS for each indicator, the team computed the percent of correct 

answers for all indicators and overall. 

As the graphs that follow show, the M3 intervention schools outperform comparison schools since 

2014. However, the extent of this difference is smaller in recent years. As suggested by literature 

and experts during the midline interpretation workshop, these differences might suggest 

differences in the difficulties of the test forms used each year; to the evaluation team’s knowledge, 

the tests have not been statistically equated to be comparable across time.  
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5.2 STEM for TVET (STVET) and TVET Components 

As noted, outcomes related to the science module are analyzed as a midline, given the two data 

time-points. Outcomes related to the math module are analyzed as a baseline. These decisions 

were made in close consultation with the Enjoy Science project team, given the implementation 

timeline of project activities.  

STEM for TVET (STVET) Activity – Science Midline 

This section includes the primary and secondary outcomes for the STEM for TVET (STVET) 

component. The primary outcomes include the DID results emerging from the UTOP survey items’ 

mean values. The evaluation team determined that baseline-midline comparisons should include 

2018 data from the newly formed Microelectronics and Food Processing hubs to provide a fuller 

picture of the current status of intervention schools. Because these hubs are newly formed and 

had not begun activities at the time of midline data collection, analyses without data from these 

hubs are also included in the annex and include noteworthy differences on the results when using 

the full sample and the restricted sample (without Microelectronics and Food Processing) 

throughout the write up of the results. Overall, results – particularly the DID – are stronger in the 

restricted sample than in the full sample, which is expected given the rollout of the program 

implementation. 

Complete tables with the DID analyses are in the annexes, and significant DID results, either 

statistically (i.e., statistical test of differences in means) or programmatically (i.e., of noteworthy 

magnitude even if not statistically significant) are detailed in this narrative. Further, to understand 

the distribution of the UTOP items’ mean, we include throughout the report graphic figures with the 

disaggregation of the items’ categorical responses, though the differences between each items’ 
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response categories were not tested for statistical significance. All UTOP figures present results 

across all cohorts to use the full sample. 

Primary-Level Results: UTOP 

Items in the UTOP are organized into four sections: Classroom Environment, Lesson Structure, 

Implementation and Mathematics/Science Content. Following guidelines from UTOP developers, 

each section is not necessarily meant to be aggregated into a numeric average, given the unique 

specificity of each item.11 Further, due to the value of each item for programmatic adjustments, 

MSI presents results for each item individually, noting in the narrative which results were 

statistically or programmatically significant. Details on the level of significance can be found in the 

full DID tables in the corresponding annex. 

Classroom Environment 

Item 1.1 The majority of students were on task throughout the class.  

At midline, the difference 

between intervention and 

comparison schools are 

positive and statistically 

significant, both in the full and 

in the restricted samples 

excluding the hubs that had 

yet not initiated activities. The 

difference is narrower in the 

restricted sample than in the 

full sample, suggesting this 

as an area of opportunity for 

the implementation of the 

STVET program moving 

forward, as schools in the 

Food Processing and 

Microelectronics hubs seem 

to be at a strong starting position.   

Reviewing the detail of the item’s responses, at midline, this was observed often and to a great 

extent in more than 72 percent of intervention schools, compared with about 37 percent of 

comparison schools.  

                                                

11 For example, they state, “If the teacher spent the class period communicating incorrect content, the synthesis 
rating could be rated to reflect this more strongly than a numerical average of the ratings in the content section 
would permit.” 
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Lesson Structure 

Item 2.1 The lesson was well-

organized and structured 

(e.g., the objectives of the 

lesson were clear to 

students, and the sequence 

of the lesson was structured 

to build understanding and 

maintain a sense of 

purpose).  

When comparing baseline-

to-midline changes, the 

intervention group made 

more substantial progress: at 

baseline, comparison 

schools had higher scores on 

this item in both samples, and 

at midline, the intervention group outperformed the comparison. In the full sample both the midline 

differences and DID scores are positive and statistically significant, and in the restricted sample 

the midline difference is are positive and statistically significant, suggesting this is an area of 

opportunity for the program moving forward as schools in the Food Processing and 

Microelectronics hubs perform strongly in this item even if activities haven’t started yet. In fact, 

there is room for improvement at the low percentage of times that lessons were observed to be 

organized and structured to a great extent. At midline, this was observed often and to a great extent 

in about 11 percent of intervention schools, compared with about 4 percent of comparison schools. 

Item 2.2 The structure of the 

lesson allowed students to 

engage with or explore 

important concepts in 

mathematics or science 

(instead of focusing on 

techniques that may be 

useful only on exams).  

The intervention schools 

group has a strong 

performance in this 

indicator: for both full and 

restricted sample, the 

differences between the 

intervention and comparison 

group at midline and DID are 

both positive and statistically significant. As expected, the restricted sample, i.e. excluding the hubs 
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where activities haven’t started, report wider differences than the full sample, suggesting a strong 

implementation of the program in the activities undertaken so far.  

At midline, this was observed often and to a great extent in almost 60 percent of intervention 

schools, versus about 12 percent of comparison schools. When comparing baseline-to-midline 

changes, it is striking that the percentage of lessons structured to allow student engagement 

increased in intervention schools (observed to great extent from 10.2 percent at baseline to 

23.3 percent at midline) and decreased within comparison schools (observed rarely from 

25 percent at baseline to 51.3 percent at midline).  

Item 2.3 The lesson included an investigative or problem-based approach to important concepts 

in mathematics or science.  

Overall, the intervention 

group made more 

substantial and significant 

progress as differences 

between the intervention and 

comparison groups both at 

midline and DID are positive 

and statistically significant. 

The intervention group in the 

restricted sample reports 

considerably stronger results 

than the intervention group in 

the full sample, suggesting 

strong evidence of the 

success in the current 

program in the activities.  

As the chart to the right indicates, lessons were observed to be investigative considerably more 

often and to a great extent in intervention schools (56.8 percent) than in comparison schools 

(14.4 percent). However, in comparing baseline-to-midline changes, comparison schools made 

some progress in the percentage of classrooms where investigative lessons were not observed at 

all (e.g., from 78.6 percent to 63.2 percent).  
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Implementation 

Item 3.1 The teacher used 

questioning strategies to 

encourage participation, 

check on skills development 

and facilitate intellectual 

engagement and productive 

interaction with students 

about important science and 

mathematics content and 

concepts. Differences at 

midline are statistically 

significant both in the full and 

restricted samples.  

At midline, this was observed 

often and to a great extent in 29.3 percent of intervention schools, compared with about 8 percent 

of comparison schools.  

Item 3.2 The teacher involved all students in the lesson (calling on non-volunteers, facilitating 

student-student interaction, 

checking in with hesitant 

learners, etc.).  

Differences at midline are 

positive and statistically 

significant both in the full and 

restricted samples. Further, 

the DID results are positive 

and statistically significant 

for the restricted sample, 

suggesting considerable 

gains after the program 

activities were implemented 

in the intervention group. 

At midline, teachers were 

observed to involve all students in lessons often and to a great extent in 38.8 percent of intervention 

schools, compared with 14.5 percent of comparison schools.  
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Item 3.3 Students ask 

questions, participate in 

discussions of the content 

and the procedures and 

share their work with others. 

Differences at midline and 

DID are positive and 

statistically significant in both 

the full and restricted 

samples, as the intervention 

group outperforms the 

comparison. Differences are 

particularly strong in the 

restricted sample, in which, 

at baseline, the comparison 

group slightly outperformed 

the intervention. That this relationship is reversed at midline, suggests that students in the 

intervention classrooms are considerably more engaged and participative after the program 

activities were implemented. 

At midline, students were observed to ask questions and participate in discussions more often and 

to a great extent in 35.4 percent of lessons at intervention schools, compared with 10.5 percent of 

lessons at comparison schools. When comparing baseline-to-midline changes, the intervention 

group made substantial and significant progress, while comparison schools did not.  

Math and Science Concepts 

Item 4.1 The mathematics or science content chosen was significant, worthwhile and 

developmentally appropriate for this course (includes content standards covered, as well as 

examples and activities chosen by teacher).  

Differences at midline and DID are positive and statistically significant in both the full and restricted 

samples, as the intervention group outperforms the comparison. Differences are particularly strong 

in the restricted sample, suggesting a clear difference on the teaching content after the program 

implementation. 

At midline, math or science content was deemed worthwhile and developmentally appropriate in 

lessons considerably more often and to a great extent in 75 percent of intervention schools 

(compared with observed lessons in 27.6 percent of comparison schools). And while the 

comparison group also made progress when comparing baseline-to-midline changes, the 

intervention group made more substantial progress.  
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Item 4.2 During the lesson, it 

was made explicit to students 

why the content is important to 

learn.  

Differences at midline were 

positive and statistically 

significant at both the 

restricted and full sample. 

Further, the DID result is 

positive and statistically 

significant in the restricted 

sample, suggesting that, after 

the program implementation, 

intervention teachers are 

explicit in the math learning 

importance.  

Teachers were observed to explicitly demonstrate the importance of lesson content to students in 

41.4 percent of intervention schools (compared with 23.7 percent of comparison schools). In about 

20 percent of comparison schools, this was not observed at all during lessons (compared with only 

4.3 percent of intervention schools). 

Secondary-Level Results: Survey Indicators and Qualitative Findings 

Definitions of Key Survey Indicators for Teachers 

The evaluation team created five key indicators related to: the frequency that teachers employed 

Enjoy Science pedagogical techniques; the confidence with which teachers adopted Enjoy Science 

pedagogical techniques; teachers’ participation in professional development activities; teachers’ 

ability to engage students; and teachers’ perceptions of how relevant the Enjoy Science curriculum 

is for students. All indicators are based on self-report survey data. Definitions follow.  

1. STVET teacher practice, behaviors measures the self-reported frequency that teachers 

used project-based activities, group work, experiments, inquiry or data gathering and 

interpretation during the past semester. 

2. STVET teacher practice, professional development participation measures teachers’ 

self-reported participation in professional development activities focusing on topics such as 

physics content, how physics relates to daily life, activity-based teaching and learning 

strategies or strategies for using project-based classroom activities during the previous 12 

months. 

3. STVET teacher student skills, participation uses an agree/disagree scale to measure 

the extent to which teachers believe their students were actively participating, applying 

critical thinking skills, doing project-based learning activities and enjoying science during 

the previous semester. 
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4. STVET teacher practice, confidence measures teachers’ self-reported confidence using 

activity- or project-based classroom practices, motivating their students and using science 

experiments as learning tools. 

5. STVET teacher curriculum relevance, perception uses an agree/disagree scale to 

measure how well teachers believe their students understood the connection between 

science and workplace activities during the previous semester. 

Key Findings for STVET Teachers 

Overall, based on midline teacher survey data, the evaluation team found that compared with 

teachers in the comparison group, intervention group teachers reported. These differences were 

positive and statistically significant. 

• Using 7 E and project-based activities and, group work as learning pedagogical techniques 

with greater frequency at midline;  

• Participating in more professional development activities both at midline;  

• Engaging with students more often and encouraging their application of critical thinking 

skills at midline; and  

• Perceiving the Enjoy Science curriculum to be relevant to their students a greater 

percentage of the time at midline.   

Intervention teachers reported even greater participation than comparison teachers in professional 

development activities at midline (although intervention teachers also reported higher participation 

at baseline). Further, the DID of the restricted sample i.e. excluding the hubs that had not yet 

started activities at the time of the data collection, was positive and significant.  Positive differences 

in favor of the intervention group were seen in the frequency of pedagogical techniques (e.g., group 

work, project-based assignments), engagement with students during classroom activities and 

perceptions of curriculum relevance, and the DID in the restricted sample was positive and 

significant, these differences were not statistically significant according to the DID in the full sample. 

Further, the restricted sample also reported positive and significant DID results in the extent to 

which teachers report their students to be actively participating in class, as well as in teachers’ 

perceptions of students understanding the connection between science, workplace, and real life 

phenomena.  

Teachers’ self-reported confidence levels decreased between baseline and midline, though 

intervention teachers still had higher levels of confidence compared with teachers in the 

comparison group. These differences were not statistically significant in the DID analysis of the full 

sample, but statistically significant in the restricted sample. Triangulation with qualitative data 

suggest intervention teachers are more likely to be self-judging their work under more critically 

after the program activities.  

Definitions of Key Survey Indicators for Students  

The evaluation team created five key indicators related to: how encouraged and supported 

students felt in interactions with their teachers; the frequency with which students engaged in 
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activities such as lectures and working in experiments; how enjoyable students found science 

activities; perceptions of students’ own abilities in science and math; and the degree to which 

students believe science content in their classes would be helpful in securing a good job. All 

indicators are based on self-reported survey data. Definitions follow. 

1. STVET student teacher practice, perceptions uses an agree/disagree scale to measure 

student-teacher interactions, including how encouraged, supported and challenged 

students feel by their math or science teacher and how comfortable they feel asking 

questions.  It also measures whether students see their teacher as an expert in their field.  

2. STVET student teacher practice, in-class activities measures the student-reported 

frequency of in-class activities, such as listening to lectures, watching videos, taking notes, 

doing experiments or working in groups in their current science courses.  

3. STVET student engagement, attitudes uses an agree/disagree scale to measure how 

enjoyable or difficult students find science and if they believe it can improve people’s lives.  

4. STVET student skills, personal perceptions uses an agree/disagree scale to measure 

students’ perceptions of their own abilities in math and science, including how comfortable 

they feel with problem-solving and group work activities.  

5. STVET student curriculum relevance, future perceptions uses an agree/disagree scale 

to measure how useful students think the science content they are learning will be in the 

future, as well as how helpful it will be in securing a good job.  

Key Findings for STVET Students 

Positive differences in favor of the intervention group were found on students’ perceptions of 

teaching practices, frequency of activities in class, perceptions of their own abilities in math and 

science and the relevance of science content toward future employment opportunities at midline. 

However, these differences were not statistically significant.  

At midline, students in the intervention group reported lower levels of engagement compared with 

their peers in the comparison group, both at midline and in the DID result. While this finding was 

not statistically significant, it is of programmatic significance for Enjoy Science. Similar to the finding 

on the teacher’s indicator of confidence, triangulation with qualitative evidence suggests that 

students might be developing a more self aware and multi-dimensional approach of their 

engagement with classroom content, their peers and instructors, and education opportunities, as 

they report to be considerably more aware of extracurricular activities and learning options than 

their peer students in comparison schools.  

Finally, the DID analyses pointed to negative (but not statistically significant) associations for 

students in the intervention group on four indicators: student perceptions of teacher practices, 

student-teacher practices, in-class activities, personal perceptions of student skills and student 

attitudes towards science. For the student perceptions of teacher and student’s perceptions of their 

skills indicators, though at both baseline and midline the intervention students outperformed the 

comparison students, both groups made gains at midline, and the difference was wider at baseline 
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than at midline, thus resulting in a negative DID. Students in both intervention and comparison 

groups reported a decrease in the frequency of hands-on in-class activities, and while at baseline 

the intervention group outperformed the comparison group, at midline, there was a very marginal 

difference between both groups. The gender analyses, comparing the midline survey indicators of 

intervention and comparisons groups for boys and girls individually, indicate that boys in the 

intervention group strongly outperform boys in the comparison group in all indicators; only the 

student engagement difference is not significant. Results also suggest that comparison girls 

outperform intervention girls in all indicators except for curriculum relevance. Results should be 

interpreted with caution given the unequal gender distribution in the intervention and comparison 

groups.  

Qualitative Findings for STVET Teachers and Students 

The following section presents the results of MSI’s analysis of the qualitative data gathered by 

Kenan and the NRT. These results include insights gained from both the teacher interviews and 

student focus group discussions (FGDs) at the STEM TVET schools within the four hubs that have 

been operating the longest (Lanna, Automotive, Semi 

Energy and Microelectronics). The analysis compares 

answers from teachers and students at the intervention 

schools to answers from teachers and students at the 

comparison schools. 

Some of the main results of the qualitative analysis of 

STVET schools point out that teachers in intervention 

schools are more likely to prepare class with the Enjoy 

Science Material. That both teachers and students in 

intervention schools see content more often related to 

daily life. Also, teachers in intervention schools are more 

likely to use a teaching approach emphasizing problem 

solving. Students report learning best from this type of 

approach. And teachers in intervention schools are more 

likely to critically assess their own teaching. 

Prepare with Enjoy Science Materials: Intervention 

school teachers use Enjoy Science training manual as 

their main method of preparation.  

When asked: “How did you prepare for today’s lesson and how did you apply to the lesson plan? 

What were the most important considerations for you when developing your lesson plan?” teachers 

in comparison schools gave a wide variety of answers, with the largest group of respondents citing 

Thailand’s Office of the Vocation Education Commission (OVEC) teacher’s manual as a guide for 

lesson planning. More than half of teachers in intervention schools cited the same source, the 

Enjoy Science Training Manual, as their preparation material. No teachers in comparison schools 

mentioned using this manual. There was also a difference in the number of teachers who decided 

not to prepare for the class. In intervention schools, 3 percent did not prepare, versus 19 percent 

in comparison schools.  

STVET Qualitative Themes   
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Although they drew on the Enjoy Science materials, teachers still also pulled from their own 

expertise. One teacher from an intervention school in the Automotive hub said: 

I followed the workshop from Enjoy Science, plus [my] experience, and adapted based on 

the kids' past knowledge. I considered the pre-knowledge and arranged the lab activities. 

I let them solve equations and used [the] friends-help-friends method [in addition to] me 

alone teaching them. (Q2, Row8) 

In some cases, these Enjoy Science workshop materials relieved the burden on teachers to search 

multiple sources and use various resources to design their lesson plan. One teacher from a 

comparison school in the Lanna hub observed all of the work that went into planning the lesson 

without the Enjoy Science materials:  

I started to get into the topic by explaining [to] them about the ecological system, having 

pictures, [PowerPoint] slides, pulling some information from internet, reviewing multiple 

textbooks. We googled to see more content, to draft into our understanding and then used 

it to make [PointPoint] and worksheet for the students. (Q2, Row 14) 

Content Related to Daily Life: Intervention school teachers relate material to daily life and the 

real world, incorporating case studies and linking to workplace materials. (See teacher interview 

questions 1, 5 and 6 and student FGD question 5) 

When asked, “Why do you think it is important for your students to learn the content of today’s 

lesson?” the overwhelming response from teachers in the intervention school related to the 

lesson’s relationship with daily life. Sixty-eight percent of teachers from intervention schools gave 

this response, while only 33 percent of teachers from comparison schools gave a similar response.  
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Similarly, when asked, “Did you explain to the students how to apply today’s concepts to the world 

of work? If so how?” 95 percent of teachers from intervention schools explained to their students 

how to apply the concepts, while only 43 percent of the teachers from comparison schools made 

this explanation. 

One teacher from an intervention school in the Lanna hub described the examples given to 

students related to social responsibility and community awareness, saying: 

If talking about daily activities, it is about the transportation safety. [I've] seen the car design 

to determine the necessity of specific vehicle equipment. Why do we need to have [an] 

airbag and seatbelt? Why [does] the back seat [have] to be high enough to cover the neck 

area? Why [does] the car need to have the structured cover? The explanation also includes 

the fact of the high mortality rate of motorcycle accidents; as well as the safety tips for self 

and others.  (Q5, R2) 
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Many students from comparison schools reported that their teacher did not explain how to apply 

concepts to the real world. 97% percent of intervention school students reported that their teachers 

had explained how to apply concepts to the real world, while 23 percent of comparison school 

students reported that there was no explanation of application to the real world.  
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In intervention schools, 94 percent of teachers used workplace case studies or workplace materials 

to demonstrate or reinforce science concepts. The number of teachers reporting that they did not 

use these materials was 6 percent in intervention schools and 63 percent in comparison schools. 

 

Problem-Solving Teaching Approach: The intervention school teaching style focuses on 

problem-solving and laboratory activities, as opposed to the comparison school focus on lecture-

style lessons and student book work. Students are encouraged to discuss topics with peers. 

Assessments check for problem-solving and thinking processes. Students learn best with these 

hands-on experiences. (See teacher interview questions 3, 4 and 8 and student FGD questions 

2a, 2b, 3 and 4.) 

When asked, “What are the primary teaching methods used in today’s lesson? What was your 

rationale for choosing those teaching methods?” the most common response among intervention 

school teachers (52 percent) was laboratory and problem-solving exercises with group work 

activities where students have responsibilities within the group. This response was only given 

11 percent of the time in comparison schools. The most common response in comparison schools 

was lecture-based teaching followed by student book work (49 percent comparison vs. 6 percent 

intervention). Only teachers based in intervention schools reported using the 7E incorporated 

inquiry-based learning (24 percent intervention vs. 0 percent comparison)12. 

                                                

12 The 7E model expands the 5E instructional model in two keys ways. Recall that the 5E model includes: 
Engage, Explore, Explain, Elaborate, and Evaluate. In the 7E model, Engage is separated into two 
components—Elicit and Engage. The 5E stages of Elaborate and Evaluate into further divided into three 
components—elaborate, evaluate, and extend. – in the 7E model.  
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One teacher from a comparison school discussed an attempt to enhance a lecture-based class, 

saying: 

In the lesson plan, we have the book and followed it. But I add extra video, I think it's related 

and helped build the interest and engagement of the class. Having a problem from the 

video about car driving, students see the graphical point of accident, which normally we 

cannot have in our regular teaching, which wasn't motivating at all. (Q3 R12) 

Teachers in intervention schools were more likely to use the encouragement strategy of letting 

students think with a friend (32 percent intervention vs. 17 percent comparison). Other types of 

encouragement strategies were used with similar frequency in intervention and comparison 

schools. 

24%

6%

15%

52%

11%

5%

4%

5%

9%

6%

49%

3%
13%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Intervention School Teachers
(n=66)

Comparison School Teachers
(n=55)

Midline: STVET, Teacher interview
What were the primary teaching methods used in today’s lesson? What was your 

rationale for choosing those teaching methods? 
Exercise and test

Lecture based teaching followed by student
book work

Assigned student to study before lesson

Laboratory/problem solving exercise
followed by student individual book work

Laboratory/problem solving exercise with
group work activity where students have
responsibilities within group
Lecture based teaching with teaching aids
such as  video, PPT, picture, etc.

Used 7E incorporated and inquiry project
based learning



The Chevron Enjoy Science Project Midline Report (2019) 59 

 

One teacher from an intervention school in the Microelectronics hub said: 

I asked [questions] to motivate them always. I observed the engagement of students, 

checking if they responded to the questions. I questioned about what [topics] are related, 

making all students engaged, talked and making connections with them. Then I did the 

experiment, motivated them to use equipment, having [a] hands-on [experience]. I 

observed how they were interested in the group experiment. (Q4, R7) 

Even in the assessment of the lesson, teachers from intervention schools were more likely to use 

this deeper thinking, problem-solving approach. Forty-two percent of teachers from intervention 

schools used a worksheet or assignment that checked problem-solving and thinking processes in 

their assessment, versus only 13 percent of comparison school teachers. Observation of student 

behavior as an assessment technique was more common in comparison schools (26 percent 

comparison vs. 8 percent intervention), whereas more tangible methods were more common in 

intervention schools. Comparison school teachers also used the standard test or quiz after a lesson 

more often than intervention school teachers (33 percent comparison vs. 12 percent intervention). 
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Students also noticed this teacher approach of increased emphasis on problem-solving and critical 

thinking in intervention schools. When asked about the ways they were taught, students in 

intervention schools were most likely to cite laboratory exercises (61 percent) and group activities 

or brainstorming (16 percent). In comparison schools, the most reported teaching method was 

lecture and note-taking (47 percent). 

 

When asked about the methods that helped them learn best, students responded differently in 

intervention and comparison schools. Intervention school students most often mentioned hands-
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on experience and doing laboratory work as the method that helped them learn best (40 percent). 

Students in comparison schools mentioned two methods most often: understanding concepts of 

formulas and problem-solving (26 percent) and lectures with teaching aids such as PowerPoint or 

video (23 percent). 

  

When remembering how he/she learned best, one student from an intervention school 

commented: 

As I recall, the hands-on practice, when I got to experience. I remember that how I did in 

this process, how dangerous it is. Before the experiment, I also love when the professor 

asked the questions of how each equipment was used. He explained before we got to have 

our hands on. (Q2b. R9) 

Stark differences can be seen in student responses to the question, “What does your teacher do 

to improve your understanding of science concepts?” Many students from intervention schools 

answered describing laboratory and problem-solving exercises with group work (32 percent vs. 

8 percent comparison) or using 7E incorporated inquiry project-based learning (25 percent vs. 

0 percent comparison). For students in comparison schools, the most common responses were 

about lecture-based classes and student book work (35 percent vs. 5 percent intervention) or 

lecture-based classes with teaching aids (24 percent vs. 14 percent intervention). Students in 

comparison schools also mentioned student exercise and testing (16 percent), which students in 

intervention schools did not mention. 
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One student from an intervention school in the Automotive hub explained the role the teacher 

played: 

The teacher came to be a consultant throughout the process of the experiment. During the 

practice, we had to think about what happened in the experiment and explain. (Q3, R3) 

Finally, students in intervention and comparison schools described differing methods of teacher 

encouragement. Students in intervention schools described teachers most often using questioning 

techniques that allowed them to think with a friend (51 percent vs. 13 percent comparison). 

Students in comparison schools described a variety of encouragement strategies, including 

positive reinforcement by giving students a score (32 percent vs. 16 percent intervention) and 

encouraging students who do not pay attention or are academically weak (25 percent vs. 

10 percent intervention). 
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One student from an intervention school in the Microelectronics hub described the technique of 

thinking with a friend, saying: 

Today the experiment was about the safety, the safety helmet. We had some argument to 

discuss and exchange our ideas. This would engage all class [members] to always pay 

attention. (Q4 R4). 

In a comparison school, one student reported: 

[The teacher was] calling [student] names to answer the questions. If we couldn't answer, 

our score was reduced. It's normal. (Q4, R9) 

Critical Assessment of Own Teaching: Intervention school teachers planned to modify lessons 

in the future in a variety of ways, demonstrating their own critical thinking about their work. (See 

teacher interview question 9.) 

Thirty percent of teachers in comparison schools said that they did not plan to change any aspect 

of their lessons, while no teachers in intervention schools gave this response. Teachers in both 

types of schools planned to modify their lesson in a variety of ways. 
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STEM for TVET (STVET) Activity – Math Baseline 

Primary-Level Results: UTOP 

As stated above, STVET activities in Math are at a current baseline stage. No statistically significant 

differences emerged between intervention and comparison schools on UTOP items. These 

findings hold across all hubs, even if the Eastern Economic Corridor (EEC) and Food Processing 

hubs are excluded from analysis. This is expected, given that data collection activities for math 

activities are considered a baseline. Not finding any statistically significant differences between the 

groups at this baseline time-point will help the evaluation team more effectively gauge differences 

at the next data collection point (i.e., midline), once the intervention has been implemented for 

some time.  

Secondary Outcomes: Survey Indicators 

Teacher Indicators Results: The professional development indicator is statistically significant, 

with intervention teachers outperforming comparison teachers; this could point to possible 

spillovers from the science intervention to the math baseline. That is, math teachers could also be 

benefiting from the type of positive within-school synergies after the training that science teachers 

in their school have received. At midline, all analyses will be controlled by professional 

development and a special emphasis will be placed in the planned qualitative component of the 

evaluation to account for it being statistically significant at baseline. Disaggregation by hub is not 

possible to due small sample sizes.  

Student Indicators Results: Hub disaggregation is possible, given the large student sample 

sizes. In the aggregate with all hubs, comparison students reported a stronger perception of 

curriculum relevance. In hub-by-hub disaggregation, comparison students outperformed 
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intervention students in other indicators too. For example, comparison students in the EEC hub 

reported higher levels of student engagement, and students in the Lanna hub reported a stronger 

perception of in-class activities than students in intervention schools did. For the rest of the 

indicators and hubs, a difference that was not statistically significant was found between students 

from the intervention and comparison schools. At midline, the evaluation team expects to find that 

that intervention students will outperform comparison students even after the initial disadvantages.  

Technical TVET Results 

Planned TVET activities diverged in several key ways between baseline and midline. The 

evaluation team, in consultation with the project team, is considering the best ways to refine the 

evaluation strategy for TVET activities to better respond to necessary shifts in project 

implementation. For example, TVET teachers attended only one session of Enjoy Science 

professional development modules at the time of midline data collection. The evaluation team 

noted program dosage may not be sufficient to lead to substantive changes in key outcomes for 

teachers and students. As such, baseline-midline comparisons between the intervention and 

comparison groups could be misleading.  

Second, in 2018, schools supported through the Enjoy Science TVET component adopted a new 

curricular enhancement package focused on Robotics and emphasizing active pedagogical 

techniques for teachers.13 Students in the Enjoy Science intervention schools also received a robot 

to support hand-on robotics activities in the classroom, while comparison schools did not. These 

substantive differences between intervention and comparison groups complicated the evaluation 

team’s ability to discern the unique quantitative impacts of the Robotics module and materials. A 

qualitative approach was deemed preferable.   

During the midline, the evaluation team decided to collect data on the Robotics module in the 

Lanna, Automotive and Microelectronics hubs which will serve as a baseline. The next Robotics 

training for teacher and other key stakeholders will be in March 2019. Data collected during the 

endline (June 2019) will serve as a second time-point (i.e. midline) for these activities.  

As Tables 49 and 50 in the Annex show, as expected in a baseline when activities have not yet 

started and using a matched group of intervention and comparison schools, there are mixed 

results: the intervention group outperforms the comparison group in some items and other items 

report the opposite direction. Intervention teachers outperformed comparison teachers in 

integrating theory and practice, keeping up to date with emerging trends, problem-solving 

exercises, and awareness technology; and comparison outperformed intervention teachers in 

designing activities that ensure curriculum is relevant, fostering skills-based practical exercises, 

and engaging company expertise. However, the difference was statistically significant only for one 

item - engaging company expertise in their classrooms. Intervention teachers and comparison 

teachers were equivalent on all other items, i.e. the differences were not statistically significant.  

                                                

13 During the first quarter of 2018, Enjoy Science partnered with King Mongkut's University of Technology North 

Bangkok (KMUTNB) to deliver a 3D Modeling Fundamentals short course to trainers from the Department of Skill 
Development’s (DSD) Training Center Region 3 in Chonburi Province. These comprehensive courses provide DSD 
with much-needed knowledge about evolving industry requirements that students can benefit from.  

https://www.kmutnb.ac.th/en/
https://www.kmutnb.ac.th/en/
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For the students, robotics baseline. no statistically significant differences were found between 

intervention and comparison students in the indicators of skills perception or curriculum relevance 

and indicators are nearly identical among groups.14   

V-NET Results 

As noted earlier with the O-NET results, the NIETS provided indicators relevant to the objectives 

and activities of the Enjoy Science program to the evaluation team for analysis. The science 

indicators provided for V3 analyses included “solving problems in careers by scientific methods” 

(categorized under ‘thinking and problem-solving skills’). In line with the O-NET results, students 

in intervention schools outperformed students in comparison schools on the V-NET. However, as 

noted in the graph below, the difference is marginal, and its magnitude is smaller in recent years. 

 

Principal’s survey 

We found no statistical significance between principals from intervention schools and principals 

from comparison schools, though the finding is not surprising given that the intervention is 

focused on teachers. We did find, however, that while all intervention principals agreed to certain 

extent (agree or strongly agree) that is part of their job to form partnerships with the industry, only 

90% of the comparison schools agreed. We also find that while 95% of intervention principals 

agreed to certain extent that student safety workshops are a priority in their colleges, only 85% of 

comparison principals did.  

Regarding principals’ perceptions of teachers in their schools, all intervention principals agreed to 

certain extent (agree or strongly agree) that teacher link theory and practice, enhance curriculum 

by incorporating, and model good occupational safety practices compared to 83%, 82%, 87% 

respectively reported by comparison principals. Further, 21% and 58% of the intervention 

                                                

14 The TVET tools changed considerably from baseline and multiple items were not included in the midline version of 
the tools. The teacher survey no longer had enough items to create indicators, so item-level results are presented. 
At baseline, four indicators were created for the student survey, but at midline, only two of these could be recreated 
with the new tool. 
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teachers agreed and strongly agreed that teacher motivation increased since the beginning of 

Enjoy Science. 

5.3 Limitations 

The evaluation team has discussed several limitations related to quantitative and qualitative data. 

These are summarized below by data source.  

UTOP and Survey Indicators – Primary- and Secondary-Level Results 

• The UTOP sample is not the same at baseline and midline, given the need for school-level 

substitutions, as some schools dropped out of the evaluation.  

• Sample sizes are small, especially for teachers and when further disaggregation is 

required.  

• An unequal distribution of male and female students in the evaluation sample could lead to 

biased gender analyses.  

• An unequal distribution of regional data affects regional disaggregation. For example, there 

is no comparison school data from the Southern region.  

• Due to changes in the survey tools, some indicators reported at baseline were not possible 

to compute at midline.  

• Given the program implementation, with phased-in timelines for each component, different 

cohorts and myriad activities specific to each phase, it is not possible to estimate a causal 

effect of the program. The difference-in-differences approach, however, allows for 

comparison of both intervention and comparison groups at two points in time in a robust 

estimation.  

• The limited number of statistically significant results for STEM might be due to the fact that 

evaluation activities were conducted after the program started, which did not provide a true 

baseline. 

• Information for the TVET Robotics baseline is limited, as the tools developed were very 

brief (particularly the teacher tool), and sample sizes are small (particularly for intervention 

schools).  

Secondary-Level Results – O-NET and V-NET Assessment Data  

There are considerable limitations on the O-NET and V-NET data assessments itself, as well as 

their relevance to the outcomes that are the focus of this evaluation. An assessment being 

technically valid enough to be used for evaluation purposes requires clear information on the 

following technical criteria: (i) quality of the test, (ii) interpretation and comparability and 

(iii) relationship with the curriculum or evaluation. The evaluation team lacks detailed and 

transparent documentation on the assessments (including constructs and scales), item quality, 

item testing and overall assessment construction processes to ensure that results are valid for 

each time-point. Second, the evaluation team lacks documentation on the interpretation of scores 
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and whether the assessment’s content has been technically validated to be used in longitudinal 

comparisons. Third, though the evaluators relied on the NIETS team to provide items relevant to 

Enjoy Science outcomes for analysis, the evaluation team has not been able to analyze the content 

of these items independently nor does it had opportunity to confirm the shared data only concerns 

to students learning from Enjoy Science teachers. Due to security and privacy concerns, MSI does 

not have access to these details and can’t corroborate these details. Fourth, it is difficult to ensure 

that the timing of the assessments is sufficient for the Enjoy Science project to have a direct and 

non-lagged relationship with test scores. Finally, psychometricians and experts who have reviewed 

the content and structure of the O-NET and V-NET assessments have suggested that such tests 

lack any predictive validity and that results are influenced or closely linked to socioeconomic status 

in Thailand.15 

Qualitative Data   

The qualitative data collection tools are an important data source to understanding, in a nuanced 

way, the enablers and obstacles to gains in key project outcomes for teachers, students, and other 

stakeholders. The qualitative approach also provides data on implementation challenges that can 

inform future iterations of the project. The primary limitation associated with qualitative data is that 

it is gathered in Thai, which limits MSI’s ability to conduct independent analyses of the data. 

However, the strong collaboration with the NRT mitigates this challenge; the NRT has been able 

to apply a coding scheme (developed by MSI) to the data and submit frequency distribution tables 

summarizing the percentage of respondents who provide certain categories of responses during 

FGDs and individual interviews, as well as illustrative quotes.  

6. Lessons Learned and Recommendations 

Shifts in Enjoy Science project activities have necessitated shifts in analysis strategies and data 

collection plans for endline. As an example, the Enjoy Science evaluation team is currently 

ascertaining the most efficient and robust evaluation approach to demonstrate the impact of the 

Robotics module for teachers and students in Enjoy Science intervention schools. MSI will engage 

in discussions with the NRT and the project team on the best way to collect data in comparison 

schools, since their lack of robotics materials (i.e., a robot) will restrict their ability to teach Robotics 

as a standalone subject or even to complement another related subject. 

During the midline stakeholder interpretation workshop (January 2019), the evaluation team visited 

a Robotics class prior to revisiting the tools and data collection approach for endline. The tools 

used in 2018 have been reviewed and modified to more closely align with the Enjoy Science 

emphasis on active pedagogy, while retaining the ability to produce data that is comparable to 

baseline. The revised tools will be piloted at schools prior to endline data collection in June 2019. 

Further, qualitative data collection activities and UTOP classroom observations will also be 

                                                

15 OECD/UNESCO (2016), Education in Thailand: An OECD-UNESCO Perspective, Reviews of National Policies for 

Education, OECD Publishing, Paris. Retrieved online from: http://dx.doi.org/10.1787/9789264259119-en  

http://dx.doi.org/10.1787/9789264259119-en
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conducted at endline, given the critical insights these approaches provide on the effectiveness, 

relevance and areas for improvement associated with the Enjoy Science project.  

The shifts in activities and approach by the Enjoy Science implementation team have also pointed 

to the need to extend the evaluation period. While the request was not approved, the evaluation 

team had discussed a possible extension to the evaluation period with the originating funders of 

the Enjoy Science project, pushing endline data collection to January 2020. The benefits to 

extending the evaluation period are substantial and include:   

• A more realistic timeframe for the project to effect change in (and for the evaluation to 

capture) complex, higher-order student outcomes (e.g., achievement, selection of STEM- 

and TVET-focused career tracks, higher earnings due to increased relevance of training) 

and teacher outcomes (e.g., sustainability of changes to pedagogical approaches). 

• Additional time for implementation of Industrial Robotics and STEM for TVET mathematics, 

allowing for a stronger midline data point at endline (which only have a baseline at present). 

• Stronger understanding of monitoring and evaluation (M&E) methodology for Chevron to 

share globally, including nuanced, longitudinal evaluation techniques for STEM and TVET 

activities. 

• Time to meaningfully engage with the Ministry of Education and Thai government (Thailand 

Research Fund) on the linkages between evaluation results and education policy. 

• An extended opportunity for dissemination of endline results to more stakeholders, 

including presentations by National Research Team. 

• Opportunities for more capacity building of National Research Team with MSI.   
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7.2 Original Research Questions 

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?  

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?  

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? 
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7.3 Sample Sizes 

Table 6. STEM Teacher Sample Sizes (Full Sample) 

Region 
Baseline Midline 

Control  Intervention Control  Intervention 

Central  64 81 38 43 

North 50 51 38 45 

Northeastern 52 72 38 43 

South 33 46 21 41 

All regions 199 250 135 172 

Total by phase  449  307 

Table 7. STEM Teacher Sample Sizes (Common Baseline and Midline Sample) 

Region 
Baseline Midline 

Control  Intervention Control  Intervention 

Central  51 47 36 40 

North 39 44 38 45 

Northeastern 31 32 23 32 

South 15 33 17 41 

All regions 136 156 114 158 

Total by phase  292  272 

Year 1 Cohort 

Region 
Baseline Midline 

Control  Intervention Control  Intervention 

Central  5 23 3 14 

North         

Northeastern 22 21 7 11 

South 7 26 10 26 

All regions 34 70 20 51 

Total by phase  104  71 

Year 2 Cohort 

Region 
Baseline Midline 

Control  Intervention Control  Intervention 

Central          

North 20 30 17 30 

Northeastern         

South 8 8 6 10 

All regions 28 38 23 40 

Total by phase  66  63 
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Year 3 Cohort 

Region 
Baseline Midline 

Control  Intervention Control  Intervention 

Central  46 29 33 26 

North 19 14 21 15 

Northeastern 21 26 18 25 

South     5 5 

All regions 86 69 77 71 

Total by phase  155  148 

Table 8. STEM student sample sizes (full sample) 

Region 
Baseline Midline 

Control Intervention Control Intervention 

Central 1,586 1,981 769 949 

North 1,275 1,380 896 1,125 

Northeastern 840 1,354 566 884 

South 793 1,102 297 652 

All regions 4,494 5,817 2,528 3,610 

Total by phase  10,311  6,138 

Table 9. STEM Student Sample Sizes (Common Baseline and Midline Sample) 

Region 
Baseline Midline 

Control  Intervention Control  Intervention 

Central  1,318 1,280 736 895 

North 1,006 1,219 896 1,125 

Northeastern 502 650 431 625 

South 231 622 241 652 

All regions 3,057 3,771 2,304 3,297 

Total by phase  6,822  5,601 

Year 1 Cohort 

Region 
Baseline Midline 

Control  Intervention Control  Intervention 

Central  208 537 76 403 

North     

Northeastern   79 189 

South 91 446 55 418 

All regions 299 983 210 1,010 

Total by phase  1,282  1,220 
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Year 2 Cohort 

Region 
Baseline Midline 

Control  Intervention Control  Intervention 

Central      

North 494 665 352 595 

Northeastern     

South 140 129 119 141 

All regions 634 794 471 736 

Total by phase  1,428  1,207 

Year 3 Cohort 

Region 
Baseline Midline 

Control Intervention Control Intervention 

Central 1,110 743 660 492 

North 512 554 544 530 

Northeastern 329 526 352 436 

South 0 47 67 93 

All regions 1,951 1,870 1,623 1,551 

Total by phase  3,821  3,174 

Table 10. STVET Teacher Sample Sizes by Math and Science 

Math Baseline 

Region 
Baseline 

Control Intervention 

Central 18 19 

North 11 10 

Northeastern 23 24 

South 7 11 

All regions 59 64 

Science Midline 

Region 
Baseline Midline 

Control Intervention Control Intervention 

Central 8 16 24 30 

North 3 12 11 12 

Northeastern 5 13 24 33 

South 10 15 6 20 

All regions 26 56 65 95 

Total by phase  82  160 
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Table 11. STVET Student Sample Sizes by Math and Science 

Math Baseline 

Region 
Baseline 

Control Intervention 

Central 469 466 

North 240 251 

Northeastern 480 581 

South 152 326 

All regions 1,341 1,624 

Science Midline 

Region 
Baseline Midline 

Control Intervention Control Intervention 

Central 185 406 538 826 

North 90 396 244 305 

Northeastern 242 450 610 714 

South 194 367 115 406 

All regions 711 1,619 1,507 2,251 

Total by phase  2,330  3,758 

Table 12. TVET Teacher Sample Sizes by Enjoy Science Module 

Enjoy Science  
Module 

Baseline 

Control Intervention 

Comparison 175  

ES - 124 

Robotics 
(baseline) - 46 

Total 175 170 

Table 13. TVET Student Sample Sizes by Field  

Field Comparison Intervention Total 

Construction Technology 55 0 55 

Electrical Engineer 678 614 1,292 

Electronic and Computer Technology 461 433 894 

Machine Tool Technology 538 330 868 

Mechanical Engineer 506 636 1,142 

Mechatronic 16 69 85 

Metal Technology 115 76 191 

Total 2,369 2,158 4,527 
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7.4 DID: Figure and Interpretation 

 

The DID impact is estimated by a simple algebraic difference: Impact = (B-A) – (D-C). The 
image depicts only a possible scenario of a positive DID. Combinations of the differences 
between intervention and comparison groups as well as its magnitudes at both baseline and 
midline can result in different DID results. A negative DID could be the result of different 
scenarios. For example, if the intervention group outperforms the comparison group both 
baseline and midline, but the magnitude of the difference is smaller at midline than at baseline; 
if at baseline the intervention group outperforms the comparison group, but at midline this 
difference reverses i.e., at midline the comparison group outperforms the intervention group, 
etc. The same happens with a positive DID, multiple combinations can yield to a positive value. 
Consequently, DID results should be further interpreted before making claims of the program’s 
progress over time. In the Annexes including DID results, we include both baseline and midline 
differences for ease in interpretation.  

Though DID is a common strategy used in quasi-experimental methods, several key 
assumptions have to me met, such as: sufficient pre-treatment data to confirm parallel trends, 
evidence that the intervention is unrelated to key outcome variables at baseline, the 
documented absence of spillover effects within the intervention group and other factors, etc. In 
the current evaluation, we use DID as a statistical tool, but since we cannot confirm these 
assumptions, our results are not of causal nature. 
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7.4 STEM Results  

STEM Differences-in-Differences: UTOP 

Table 14. UTOP - Classroom Environment and Lesson Structure 

 
Classroom 

Environment 
Lesson Structure 

  (1) (2) (3) (4) 

DID 0.039 -0.022 0.146 0.353** 

 (0.152) (0.154) (0.175) (0.177) 

Observations 746 742 743 746 

R-squared 0.008 0.029 0.051 0.063 

Mean comparison t(0) 3.882 1.710 2.837 1.675 

Mean intervention t(0) 4.014 1.912 3.318 1.848 

Diff t(0) 0.132 0.202** 0.480*** 0.174* 

Mean comparison t(1) 3.769 2.037 2.843 1.985 

Mean intervention  t(1) 3.940 2.217 3.470 2.512 

Diff t(1) 0.171 0.180 0.627*** 0.527*** 

Inference: *** p<0.01; ** p<0.05; * p<0.1 
Robust Standard Errors clustered at the school level. All cohorts. 
Key for outcome variables in table:  

(1) The majority of students were on task throughout the class  
(2) The lesson was well organized and structured (e.g. the objectives of the lesson were clear to students, and the sequence 

of the lesson was structured to build understanding and maintain a sense of purpose).   

(3) The structure of the lesson allowed students to engage with or explore important concepts in mathematics or science 

(instead of focusing on techniques that may only be useful on exams  

(4) The lesson included an investigative or problem-based approach to important concepts in mathematics or science   
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Table 15. UTOP - Classroom Environment and Lesson Structure 

 
Classroom 

Environment 
Lesson Structure 

  (1) (2) (3) (4) 

DID -0.138 0.157 0.210 0.311 

 (0.194) (0.188) (0.225) (0.222) 

Observations 427 425 425 428 

R-squared 0.004 0.062 0.052 0.065 

Mean comparison t(0) 3.914 1.696 2.655 1.509 

Mean intervention t(0) 4.028 1.800 3.063 1.620 

Diff t(0) 0.115 0.104 0.409*** 0.111 

Mean comparison t(1) 3.911 2.089 2.744 1.878 

Mean intervention  t(1) 3.888 2.350 3.362 2.300 

Diff t(1) -0.0236 0.261* 0.618*** 0.422** 

Inference: *** p<0.01; ** p<0.05; * p<0.1 
Robust Standard Errors clustered at the school level. Cohort 3 sample. 
Key for outcome variables in table:  

(1) The majority of students were on task throughout the class  
(2) The lesson was well organized and structured (e.g. the objectives of the lesson were clear to students, and the sequence 

of the lesson was structured to build understanding and maintain a sense of purpose).   

(3) The structure of the lesson allowed students to engage with or explore important concepts in mathematics or science 

(instead of focusing on techniques that may only be useful on exams  

(4) The lesson included an investigative or problem-based approach to important concepts in mathematics or science 

Table 16. UTOP – Implementation and Math and Science Concept 

 Implementation Math and Science Concept 

  (5) (6) (7) (8) (9) 

DID 0.060 -0.251 -0.003 -0.179 0.132 

 (0.145) (0.159) (0.165) (0.128) (0.178) 

Observations 743 744 739 740 747 

R-squared 0.043 0.037 0.056 0.026 0.008 

Mean comparison t(0) 2.437 2.539 1.861 3.407 2.112 

Mean intervention t(0) 2.797 3.047 2.418 3.712 2.274 

Diff t(0) 0.360*** 0.508*** 0.556*** 0.304*** 0.163 

Mean comparison t(1) 2.261 2.664 1.851 3.657 2.097 

Mean intervention  t(1) 2.681 2.922 2.404 3.782 2.392 

Diff t(1) 0.420*** 0.258** 0.553*** 0.125 0.295** 

Inference: *** p<0.01; ** p<0.05; * p<0.1 
Robust Standard Errors clustered at the school level. Includes all modules. All cohorts 
Key for outcome variables in table:  

(5) The teacher used questioning strategies to encourage participation, check on skill development, and facilitate intellectual 

engagement and productive interaction with students about important science and mathematics content and concepts  

(6) The teacher involved all students in the lesson (calling on non-volunteers, facilitating student-student interaction, checking in with 

hesitant learners, etc. 

(7) Students ask questions, participate in discussions of the content and the procedures, and share their work with others  

(8) The mathematics or science content chosen was significant, worthwhile, and developmentally appropriate for this course (includes 

content standards covered, as well as examples and activities chosen by teacher 

(9) During the lesson, it was made explicit to students why the content is important to learn   
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Table 17. UTOP – Implementation and Math and Science Concept 

 Implementation Math and Science Concept 

  (5) (6) (7) (8) (9) 

            

DID 0.006 -0.164 0.256 0.041 0.257 

 (0.175) (0.199) (0.201) (0.175) (0.215) 

Observations 425 426 428 424 427 

R-squared 0.030 0.019 0.043 0.042 0.010 

Mean comparison t(0) 2.456 2.561 1.707 3.351 2.138 

Mean intervention t(0) 2.745 2.894 1.965 3.504 2.106 

Diff t(0) 0.289** 0.333*** 0.258** 0.153 -0.0315 

Mean comparison t(1) 2.356 2.656 1.811 3.667 2.200 

Mean intervention  t(1) 2.650 2.825 2.325 3.861 2.425 

Diff t(1) 0.294** 0.169 0.514*** 0.194 0.225* 

Inference: *** p<0.01; ** p<0.05; * p<0.1 
Robust Standard Errors clustered at the school level. Includes all modules. Cohort 3 sample. 
Key for outcome variables in table:  

(5) The teacher used questioning strategies to encourage participation, check on skill development, and facilitate intellectual 

engagement and productive interaction with students about important science and mathematics content and concepts  

(6) The teacher involved all students in the lesson (calling on non-volunteers, facilitating student-student interaction, checking in with 

hesitant learners, etc. 

(7) Students ask questions, participate in discussions of the content and the procedures, and share their work with others  

(8) The mathematics or science content chosen was significant, worthwhile, and developmentally appropriate for this course (includes 

content standards covered, as well as examples and activities chosen by teacher 

(9) During the lesson, it was made explicit to students why the content is important to learn  
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STEM Descriptive Statistics: UTOP 

Table 18. Number of UTOP Observations Scored in Each Response Category  
By Item and Phase 

 Baseline Midline 

UTOP item Comparison Intervention Total Comparison Intervention Total 

(1) The majority of students were on task throughout the class 

Not observed at all 1 3 4 1 5 6 

Observed rarely 20 17 37 16 9 25 

Observed sometimes 25 54 79 36 33 69 

Observed often 76 101 177 41 63 104 

 Observed to a great extent 48 101 149 40 56 96 

(2) The lesson was well organized and structured (e.g. the objectives of the lesson were clear to students, and the 
sequence of the lesson was structured to build understanding and maintain a sense of purpose) 

Not observed at all 91 123 214 43 54 97 

Observed rarely 50 73 123 53 56 109 

Observed sometimes 17 63 80 30 32 62 

Observed often 8 6 14 6 14 20 

 Observed to a great extent 3 8 11 2 10 12 

(3) The structure of the lesson allowed students to engage with or explore important concepts in mathematics or 
science (instead of focusing on techniques that may only be useful on exams 

Not observed at all 25 19 44 19 12 31 

Observed rarely 45 57 102 34 21 55 

Observed sometimes 45 60 105 36 35 71 

Observed often 34 99 133 39 73 112 

 Observed to a great extent 17 42 59 6 25 31 

(4) The lesson included an investigative or problem-based approach to important concepts in mathematics or science 

Not observed at all 105 154 259 61 58 119 

Observed rarely 25 50 75 34 25 59 

Observed sometimes 30 43 73 25 39 64 

Observed often 7 21 28 8 28 36 

 Observed to a great extent 2 9 11 6 16 22 

(5) The teacher used questioning strategies to encourage participation, check on skill development, and facilitate 
intellectual engagement and productive interaction with students about important science and mathematics content 
and concepts 

Not observed at all 19 22 41 23 19 42 

Observed rarely 81 94 175 68 63 131 

Observed sometimes 43 95 138 29 43 72 

Observed often 23 48 71 13 34 47 

Observed to a great extent 1 17 18 1 7 8 

(6) The teacher involved all students in the lesson (calling on non-volunteers, facilitating student-student interaction, 
checking in with hesitant learners, etc. 

Not observed at all 28 27 55 18 14 32 

Observed rarely 55 55 110 42 45 87 

Observed sometimes 55 104 159 49 53 102 
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 Baseline Midline 

UTOP item Comparison Intervention Total Comparison Intervention Total 

Observed often 24 60 84 17 48 65 

 Observed to a great extent 5 31 36 8 6 14 

(7) Students ask questions, participate in discussions of the content and the procedures, and share their work with 
others 

Not observed at all 82 80 162 68 46 114 

Observed rarely 46 71 117 28 37 65 

Observed sometimes 20 68 88 29 57 86 

Observed often 15 36 51 8 22 30 

 Observed to a great extent 3 18 21 1 4 5 

(8) The mathematics or science content chosen was significant, worthwhile, and developmentally appropriate for this 
course (includes content standards covered, as well as examples and activities chosen by teacher 

Not observed at all 0 3 3 0 4 4 

Observed rarely 14 17 31 8 5 13 

Observed sometimes 83 83 166 56 49 105 

Observed often 58 124 182 44 72 116 

 Observed to a great extent 12 47 59 26 35 61 

(9) During the lesson, it was made explicit to students why the content is important to learn 

Not observed at all 76 110 186 45 42 87 

Observed rarely 47 68 115 41 51 92 

Observed sometimes 19 39 58 39 47 86 

Observed often 8 33 41 8 18 26 

Observed to a great extent 20 27 47 1 8 9 

All cohorts. 
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STEM Differences-in-Differences: Survey Indicators 

Table 19. Teacher Survey Indicators – All Cohorts 

  (1) (2) (3) (4) 

 
Teacher attitude 

Teacher practice: 
Time use in class 

Teacher practice: 
Lesson emphasis 

Teacher 
confidence 

DID -0.013 -0.007 0.006 -0.020 

 (0.030) (0.020) (0.028) (0.025) 

Observations 550 551 521 557 

R-squared 0.003 0.065 0.044 0.020 

Mean comparison t(0) 0.572 0.760 0.560 0.719 

Mean intervention t(0) 0.598 0.766 0.599 0.715 

Diff t(0) 0.0263 0.00607 0.0397 -0.00389 

Mean comparison t(1) 0.585 0.840 0.623 0.682 

Mean intervention  t(1) 0.599 0.839 0.669 0.658 

Diff t(1) 0.0136 -0.000762 0.0461** -0.0236 

Inference: *** p<0.01; ** p<0.05; * p<0.1 
Robust Standard Errors clustered at the school level. Using common sample of schools in baseline and midline samples, All cohorts 

Table 20. Teacher survey indicators – Y3 Cohort 

  (1) (2) (3) (4) 

 

Teacher 
attitude 

Teacher practice: 
Time use in class 

Teacher practice: 
Lesson emphasis 

Teacher 
confidence 

DID 0.027 0.018 0.060 0.008 

 (0.041) (0.029) (0.041) (0.037) 

Observations 293 294 271 300 

R-squared 0.002 0.104 0.026 0.024 

Mean comparison t(0) 0.569 0.749 0.595 0.716 

Mean intervention t(0) 0.552 0.739 0.569 0.668 

Diff t(0) -0.0166 -0.0104 -0.0260 -0.0487* 

Mean comparison t(1) 0.571 0.838 0.620 0.679 

Mean intervention  t(1) 0.581 0.847 0.653 0.639 

Diff t(1) 0.0100 0.00811 0.0335 -0.0404 

Inference: *** p<0.01; ** p<0.05; * p<0.1 
Robust Standard Errors clustered at the school level. Using common sample of schools in baseline and midline samples, Year 3 

Table 21. Teacher Survey Indicators – Y3 Cohort Central Region 

  (1) (2) (3) (4) 

 

Teacher 
attitude 

Teacher practice: 
Time use in class 

Teacher practice: 
Lesson emphasis 

Teacher 
confidence 

DID 0.0127 0.0306 0.0993* -0.0349 

 (0.0546) (0.0336) (0.0567) (0.0572) 

Observations 133 130 117 133 

R-squared 0.022 0.112 0.061 0.022 

Mean comparison t(0) 0.538 0.765 0.581 0.695 

Mean intervention t(0) 0.579 0.762 0.584 0.696 

Diff t(0) 0.0409 -0.00209 0.00254 0.000248 
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  (1) (2) (3) (4) 

 

Teacher 
attitude 

Teacher practice: 
Time use in class 

Teacher practice: 
Lesson emphasis 

Teacher 
confidence 

Mean comparison t(1) 0.569 0.837 0.599 0.662 

Mean intervention  t(1) 0.623 0.866 0.701 0.628 

Diff t(1) 0.0536 0.0285 0.102 -0.0346 

Inference: *** p<0.01; ** p<0.05; * p<0.1 
Robust Standard Errors clustered at the school level. Using common sample of schools in baseline and midline samples, Year 3. 
Interpret with caution due to small sample sizes. 

Table 22. Teacher survey indicators – Y3 Cohort North region 

  (1) (2) (3) (4) 

 

Teacher 
attitude 

Teacher practice: 
Time use in class 

Teacher practice: 
Lesson emphasis 

Teacher 
confidence 

DID 0.191** 0.0752 0.215** 0.0910 

 (0.0822) (0.0788) (0.0955) (0.0544) 

Observations 64 68 65 69 

R-squared 0.073 0.155 0.148 0.025 

Mean comparison t(0) 0.576 0.701 0.591 0.687 

Mean intervention t(0) 0.454 0.663 0.442 0.605 

Diff t(0) -0.122 -0.0381 -0.149 -0.0815 

Mean comparison t(1) 0.530 0.810 0.589 0.656 

Mean intervention  t(1) 0.599 0.847 0.655 0.666 

Diff t(1) 0.0691 0.0371 0.0659 0.00950 

Inference: *** p<0.01; ** p<0.05; * p<0.1 
Robust Standard Errors clustered at the school level. Using common sample of schools in baseline and midline samples, Year 3. 
Interpret with caution due to small sample sizes. 

Table 23. Teacher Survey Indicators – Y3 Cohort Northeastern Region 

  (1) (2) (3) (4) 

 
Teacher attitude 

Teacher practice: 
Time use in class 

Teacher practice: 
Lesson emphasis 

Teacher 
confidence 

DID 0.0318 -0.0232 -0.0578 0.0181 

 (0.0776) (0.0471) (0.0443) (0.0676) 

Observations 86 86 80 88 

R-squared 0.021 0.093 0.018 0.112 

Mean comparison t(0) 0.631 0.764 0.636 0.793 

Mean intervention t(0) 0.563 0.756 0.628 0.670 

Diff t(0) -0.0677 -0.00817 -0.00816 -0.122*** 

Mean comparison t(1) 0.585 0.867 0.679 0.729 

Mean intervention  t(1) 0.549 0.836 0.613 0.625 

Diff t(1) -0.0359 -0.0314 -0.0660 -0.104 

Inference: *** p<0.01; ** p<0.05; * p<0.1 
Robust Standard Errors clustered at the school level. Using common sample of schools in baseline and midline samples, Year 3. Interpret 
with caution due to small sample sizes. 
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Table 24. Student Survey Indicators – All Cohorts 

  (1) (2) (3) (4) (5)  

 

Teacher practice: 
Student perception 

Teacher practice: 
In-class activities 

Student 
engagement: 

attitudes 

Student 
engagement: 

behaviors 

Student 
skills 

Selection of 
STEM/TVET 

tracks 

DID -0.006 0.006 -0.002 0.002 -0.008 -0.009 

 (0.009) (0.014) (0.009) (0.024) (0.007) (0.009) 

Observations 11,921 12,221 11,917 12,323 12,040 12,278 

R-squared 0.035 0.010 0.013 0.000 0.755 0.013 

Mean comparison t(0) 0.722 0.588 0.683 0.557 0.616 0.673 

Mean intervention t(0) 0.729 0.611 0.690 0.557 0.625 0.686 

Diff t(0) 0.00701 0.0224* 0.00685 0.000176 0.00900 0.0135* 

Mean comparison t(1) 0.777 0.619 0.713 0.563 0.281 0.710 

Mean intervention t(1) 0.778 0.647 0.718 0.565 0.283 0.714 

Diff t(1) 0.000614 0.0283** 0.00456 0.00265 0.00147 0.00443 

Inference: *** p<0.01; ** p<0.05; * p<0.1 
Robust Standard Errors clustered at the school level. Using common sample of schools in baseline and midline samples, All cohorts  

Table 25. Student survey indicators – Y3 Cohort 

  (1) (2) (3) (4) (5) (6) 

 

Teacher practice: 
Student perception 

Teacher practice: 
In-class activities 

Student 
engagement: 

attitudes 

Student 
engagement: 

behaviors 

Student 
skills 

Selection of 
STEM/TVET 

tracks 

DID 0.007 0.042** 0.008 -0.008 0.001 0.012 

 (0.012) (0.019) (0.013) (0.037) (0.009) (0.013) 

Observations 6,659 6,857 6,680 6,927 6,766 6,884 

R-squared 0.037 0.016 0.019 0.002 0.749 0.019 

Mean comparison t(0) 0.728 0.591 0.684 0.520 0.615 0.675 

Mean intervention t(0) 0.726 0.594 0.685 0.546 0.619 0.686 

Diff t(0) -0.00179 0.00302 0.000914 0.0257 0.00373 0.0106 

Mean comparison t(1) 0.778 0.619 0.716 0.536 0.281 0.706 

Mean intervention t(1) 0.784 0.663 0.724 0.554 0.285 0.728 

Diff t(1) 0.00559 0.0446*** 0.00861 0.0180 0.00424 0.0222* 

Inference: *** p<0.01; ** p<0.05; * p<0.1 
Robust Standard Errors clustered at the school level. Using common sample of schools in baseline and midline samples, Year 3 

Table 26. Student Survey Indicators – Y3 Cohort Central Region 

 (1) (2) (3) (4) (5) (6) 

 Teacher practice: 
Student perception 

Teacher practice: 
In-class activities 

Student 
engagement: 

attitudes 

Student 
engagement: 

behaviors 

Student 
skills 

Selection of 
STEM/TVET 

tracks 

DID -0.020 0.016 -0.017 -0.076 -0.008 -0.024 

 (0.024) (0.031) (0.021) (0.066) (0.015) (0.019) 

Observations 2,850 2,934 2,851 2,977 2,888 2,951 

R-squared 0.036 0.011 0.022 0.004 0.708 0.013 

Mean comparison t(0) 0.727 0.581 0.681 0.503 0.614 0.673 

Mean intervention t(0) 0.721 0.585 0.675 0.536 0.605 0.675 
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 (1) (2) (3) (4) (5) (6) 

 Teacher practice: 
Student perception 

Teacher practice: 
In-class activities 

Student 
engagement: 

attitudes 

Student 
engagement: 

behaviors 

Student 
skills 

Selection of 
STEM/TVET 

tracks 

Diff t(0) -0.00589 0.00375 -0.00596 0.0339 
-

0.00897 0.00247 

Mean comparison t(1) 0.788 0.621 0.725 0.515 0.288 0.716 

Mean intervention t(1) 0.762 0.640 0.702 0.473 0.271 0.694 

Diff t(1) -0.0260 0.0197 -0.0234 -0.0420 
-

0.0166* -0.0216 

Inference: *** p<0.01; ** p<0.05; * p<0.1 
Robust Standard Errors clustered at the school level. Using common sample of schools in baseline and midline samples, Year 3 

Table 27. Student Survey Indicators – Y3 Cohort North Region 

  (1) (2) (3) (4) (5) (6) 

 

Teacher practice: 
Student perception 

Teacher practice: 
In-class activities 

Student 
engagement: 

attitudes 

Student 
engagement: 

behaviors 

Student 
skills 

Selection of 
STEM/TVET 

tracks 

DID 0.034* 0.051* 0.031 0.071** 0.004 0.051** 

 (0.018) (0.026) (0.019) (0.033) (0.014) (0.018) 

Observations 2,020 2,094 2,047 2,114 2,076 2,106 

R-squared 0.040 0.014 0.018 0.012 0.779 0.043 

Mean comparison t(0) 0.724 0.601 0.691 0.563 0.615 0.675 

Mean intervention t(0) 0.734 0.608 0.700 0.585 0.632 0.694 

Diff t(0) 0.0104 0.00755 0.00940 0.0220 0.0176 0.0193 

Mean comparison t(1) 0.755 0.610 0.693 0.545 0.268 0.682 

Mean intervention t(1) 0.798 0.668 0.733 0.638 0.290 0.752 

Diff t(1) 0.0440* 0.0582** 0.0401 0.0930 0.0221* 0.0706*** 

Inference: *** p<0.01; ** p<0.05; * p<0.1 
Robust Standard Errors clustered at the school level. Using common sample of schools in baseline and midline samples, Year 3 

Table 28. Student Survey Indicators – Y3 Cohort Northeastern Region 

  (1) (2) (3) (4) (5) (6) 

 

Teacher practice: 
Student perception 

Teacher practice: 
In-class activities 

Student 
engagement: 

attitudes 

Student 
engagement: 

behaviors 

Student 
skills 

Selection of 
STEM/TVET 

tracks 

DID 0.010 0.070* 0.008 -0.040 0.004 0.007 

 (0.017) (0.034) (0.019) (0.080) (0.013) (0.021) 

Observations 1,591 1,624 1,582 1,631 1,599 1,623 

R-squared 0.049 0.024 0.035 0.002 0.777 0.021 

Mean comparison t(0) 0.736 0.609 0.684 0.513 0.620 0.685 

Mean intervention t(0) 0.727 0.591 0.688 0.510 0.622 0.692 

Diff t(0) -0.00969 -0.0186 0.00374 -0.00304 0.00266 0.00729 

Mean comparison t(1) 0.790 0.630 0.727 0.536 0.283 0.720 

Mean intervention t(1) 0.790 0.681 0.739 0.493 0.290 0.734 

Diff t(1) 0.000435 0.0509 0.0121 -0.0426 0.00704 0.0144 

Inference: *** p<0.01; ** p<0.05; * p<0.1 
Robust Standard Errors clustered at the school level. Using common sample of schools in baseline and midline samples, Year 3.   
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STEM Descriptive Statistics: Gender Midline Analyses of Survey Indicators 

Table 29. Student Midline Survey Indicators by Gender – All Cohorts 

 Male students Female students 

 Comparison Intervention Comparison Intervention 

Indicator (n) Mean (n) Mean (n) Mean (n) Mean 

Teacher practice: Student perception 1,157  0.75 1,502  0.76* 1,064  0.81 1,671  0.79** 

Teacher practice: In-class activities 1,183  0.60 1,543  0.63*** 1,075  0.64 1,680  0.66* 

Student engagement: attitudes 1,146  0.69 1,501  0.70* 1,056  0.74 1,650  0.73 

Student engagement: behaviors 1,192  0.54 1,564  0.56* 1,089  0.59 1,702  0.57 

Student skills 1,163  0.27 1,527  0.28** 1,063  0.29 1,663  0.28* 

Selection of STEM/TVET tracks 1,178  0.68 1,556  0.70** 1,088  0.74 1,694  0.73* 

Inference: *** p<0.01; ** p<0.05; * p<0.1 
Using common sample of schools in baseline and midline samples, All Cohorts 

Table 30. Student Midline Survey Indicators by Gender – Y3 Cohort 

 Male students Female students 

 Comparison Intervention Comparison Intervention 

Indicator (n) Mean (n) Mean (n) Mean (n) Mean 

Teacher practice: Student perception    800  0.75    670  0.76 757  0.81 810  0.80 

Teacher practice: In-class activities    822  0.59    694  0.64*** 767  0.64 816  0.68*** 

Student engagement: attitudes    794  0.69    671  0.70 752  0.74 807  0.74 

Student engagement: behaviors    828  0.52    705  0.55* 778  0.56 833  0.56 

Student skills    809  0.27    688  0.28 756  0.29 814  0.29 

Selection of STEM/TVET tracks    815  0.68    699  0.71*** 778  0.73 824  0.74 

Inference: *** p<0.01; ** p<0.05; * p<0.1 
Using common sample of schools in baseline and midline samples, Cohort 3 sample 

Table 31. Student Midline survey indicators by gender – Y2 Cohort 

 Male students Female students 

 Comparison Intervention Comparison Intervention 

Indicator (n) Mean (n) Mean (n) Mean (n) Mean 

Teacher practice: Student perception    243  0.76    346  0.76 217  0.82** 382  0.79 

Teacher practice: In-class activities    246  0.61    348  0.64 216  0.65 375  0.66 

Student engagement: attitudes    242  0.69    344  0.70 216  0.75** 372  0.72 

Student engagement: behaviors    249  0.60*    349  0.54 218  0.67*** 380  0.54 

Student skills    245  0.28    343  0.28 215  0.30*** 378  0.28 

Selection of STEM/TVET tracks    247  0.70    350  0.69 217  0.76*** 381  0.71 

Inference: *** p<0.01; ** p<0.05; * p<0.1 
Using common sample of schools in baseline and midline samples, Cohort 2 sample 
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Table 32. Student Midline Survey Indicators by Gender – Y1 Cohort 

 Male students Female students 

 Comparison Intervention Comparison Intervention 

Indicator (n) Mean (n) Mean (n) Mean (n) Mean 

Teacher practice: Student perception    114  0.72    486  0.76* 90  0.79 479  0.78 

Teacher practice: In-class activities    115  0.59    501  0.61 92  0.60 489  0.63 

Student engagement: attitudes    110  0.65    486  0.70*** 88  0.74 471  0.73 

Student engagement: behaviors    115  0.57    510  0.60 93  0.65 489  0.60 

Student skills    109  0.26    496  0.29*** 92  0.29 471  0.28 

Selection of STEM/TVET tracks    116  0.66    507  0.69  93  0.76 489  0.71** 

Inference: *** p<0.01; ** p<0.05; * p<0.1 
Using common sample of schools in baseline and midline samples, Cohort 1 sample 

O-NET scores 

Table 33. O-Net Score Differences Between Intervention and Comparison Schools for Math 
Science and Thai 

Grade Subject 2012 2013 2014 2015 2016 2017 

M3 Science 0.7 1.9 0.8 2.1 1.9 0.3 

Math 0.3 0.8 0.3 0.7 1.2 0.7 

Thai 0.7 0.5 1.2 1.1 1.0 0.7 

P6 Science 0.6 0.3 -0.4 0.5 0.1 0.7 

Math 0.4 1.5 -0.9 -0.5 1.3 1.4 

Thai 0.4 0.9 -1.2 0.1 0.8 1.1 

Note: differences on the percent of correct answers overall, i.e. for all indicators. Science indicators: lifer 
with the process of life, human being and environment, substances and properties of substances, force 
and motion, energy, world and change, and astronomy. Math: number and operation, measurement, 
geometry, algebra, and data analysis and probability. Thai indicators: reading, writing, listening, and 
grammar.  
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7.5 STVET Results  

STVET Differences-in-Differences: UTOP 

Table 34. UTOP - Classroom Environment and Lesson Structure 

 Classroom Environment Lesson Structure 

  (1) (2) (3) (4) 

DID 0.181 0.472* 0.585* 0.561* 

 (0.308) (0.252) (0.317) (0.329) 

Observations 271 270 269 271 

R-squared 0.092 0.066 0.229 0.242 

Mean comparison t(0) 3.179 1.852 2.357 1.393 

Mean intervention t(0) 3.627 1.647 3.143 2.431 

Diff t(0) 0.449 -0.205 0.786*** 1.039*** 

Mean comparison t(1) 3.224 2 2.224 1.737 

Mean intervention  t(1) 3.853 2.267 3.595 3.336 

Diff t(1) 0.630*** 0.267** 1.371*** 1.599*** 

Inference: *** p<0.01; ** p<0.05; * p<0.1 
Robust Standard Errors clustered at the school level. Includes all modules and hubs.  
Key for outcome variables in table:  
(1) The majority of students were on task throughout the class  
(2) The lesson was well organized and structured (e.g. the objectives of the lesson were clear to students, and the sequence of 

the lesson was structured to build understanding and maintain a sense of purpose).   

(3) The structure of the lesson allowed students to engage with or explore important concepts in mathematics or science (instead 

of focusing on techniques that may only be useful on exams  

(4) The lesson included an investigative or problem-based approach to important concepts in mathematics or science  

Table 35. UTOP - Classroom Environment and Lesson Structure 

 
Classroom 

Environment 
Lesson Structure 

  (1) (2) (3) (4) 

DID 0.263 0.479 0.740** 0.826** 

 (0.352) (0.298) (0.358) (0.372) 

Observations 194 194 192 194 

R-squared 0.076 0.097 0.310 0.352 

Mean comparison t(0) 3.227 1.909 2.364 1.364 

Mean intervention t(0) 3.475 1.750 3.237 2.525 

Diff t(0) 0.248 -0.159 0.873*** 1.161*** 

Mean comparison t(1) 3.380 2.180 2.240 1.720 

Mean intervention  t(1) 3.890 2.500 3.854 3.707 

Diff t(1) 0.510*** 0.320** 1.614*** 1.987*** 

Inference: *** p<0.01; ** p<0.05; * p<0.1 
Robust Standard Errors clustered at the school level. Includes all module, excludes Food Processing and EEC hubs.  
Key for outcome variables in table:  
(1) The majority of students were on task throughout the class  
(2) The lesson was well organized and structured (e.g. the objectives of the lesson were clear to students, and the sequence of 

the lesson was structured to build understanding and maintain a sense of purpose). Allowed students to engage with or 

explore important concepts   
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(3) The structure of the lesson allowed students to engage with or explore important concepts in mathematics or science (instead 

of focusing on techniques that may only be useful on exams  

(4) The lesson included an investigative or problem-based approach to important concepts in mathematics or science  

Table 36. UTOP – Implementation and Math and Science Concept 

 Implementation Math and Science Concept 

  (5) (6) (7) (8) (9) 

DID 0.192 0.333 0.814** 0.461** 0.094 

 (0.244) (0.280) (0.317) (0.198) (0.284) 

Observations 271 271 271 270 269 

R-squared 0.063 0.095 0.147 0.234 0.116 

Mean comparison t(0) 2.179 2.321 2.143 2.929 2 

Mean intervention t(0) 2.490 2.667 2.431 3.400 2.531 

Diff t(0) 0.312 0.345 0.289 0.471*** 0.531** 

Mean comparison t(1) 2.263 2.408 1.803 3.171 2.539 

Mean intervention  t(1) 2.767 3.086 2.905 4.103 3.164 

Diff t(1) 0.504*** 0.678*** 1.103*** 0.932*** 0.624*** 

Inference: *** p<0.01; ** p<0.05; * p<0.1 
Robust Standard Errors clustered at the school level. Includes all modules. Includes all modules and hubs.  
Key for outcome variables in table:  

(5) The teacher used questioning strategies to encourage participation, check on skill development, and facilitate intellectual 

engagement and productive interaction with students about important science and mathematics content and concepts  

(6) The teacher involved all students in the lesson (calling on non-volunteers, facilitating student-student interaction, checking in with 

hesitant learners, etc. 

(7) Students ask questions, participate in discussions of the content and the procedures, and share their work with others  

(8) The mathematics or science content chosen was significant, worthwhile, and developmentally appropriate for this course (includes 

content standards covered, as well as examples and activities chosen by teacher 

(9) During the lesson, it was made explicit to students why the content is important to learn  

Table 37. UTOP – Implementation and Math and Science Concept 

 Implementation Math and Science Concept 

  (5) (6) (7) (8) (9) 

DID 0.454 0.735** 1.187*** 0.639*** 0.636* 

 (0.298) (0.312) (0.355) (0.214) (0.328) 

Observations 194 194 194 193 192 

R-squared 0.087 0.126 0.168 0.408 0.217 

Mean comparison t(0) 2.273 2.591 2.455 2.909 2.182 

Mean intervention t(0) 2.450 2.650 2.450 3.308 2.526 

Diff t(0) 0.177 0.0591 -0.00455 0.399** 0.344 

Mean comparison t(1) 2.320 2.560 2 3.340 2.580 

Mean intervention  t(1) 2.951 3.354 3.183 4.378 3.561 

Diff t(1) 0.631*** 0.794*** 1.183*** 1.038*** 0.981*** 

Inference: *** p<0.01; ** p<0.05; * p<0.1 
Robust Standard Errors clustered at the school level. Includes all modules. Includes all module, excludes Food Processing and EEC hubs. 
Key for outcome variables in table:  

(5) The teacher used questioning strategies to encourage participation, check on skill development, and facilitate intellectual 

engagement and productive interaction with students about important science and mathematics content and concepts  

(6) The teacher involved all students in the lesson (calling on non-volunteers, facilitating student-student interaction, checking in with 

hesitant learners, etc. 
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(7) Students ask questions, participate in discussions of the content and the procedures, and share their work with others  

(8) The mathematics or science content chosen was significant, worthwhile, and developmentally appropriate for this course (includes 

content standards covered, as well as examples and activities chosen by teacher 

(9) During the lesson, it was made explicit to students why the content is important to learn   
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STVET Science Descriptive Statistics: UTOP 

Table 38. Number of UTOP Observations Scored in Each Response Category by Item and 
Phase 

 Baseline Midline 

UTOP item Comparison Intervention Total Comparison Intervention Total 

(1) The majority of students were on task throughout the class 

Not observed at all 3 4 7 3 0 3 

Observed rarely 6 3 9 9 4 13 

Observed sometimes 6 13 19 36 28 64 

Observed often 9 19 28 24 65 89 

 Observed to a great 
extent 4 12 

16 
4 19 

23 

(2) The lesson was well organized and structured (e.g. the objectives of the lesson were clear to students, and the 
sequence of the lesson was structured to build understanding and maintain a sense of purpose) 

Not observed at all 10 28 38 21 22 43 

Observed rarely 14 16 30 37 56 93 

Observed sometimes 1 4 5 15 25 40 

Observed often 1 3 4 3 11 14 

 Observed to a great 
extent 1 0 

1 
0 2 

2 

(3) The structure of the lesson allowed students to engage with or explore important concepts in mathematics or 
science (instead of focusing on techniques that may only be useful on exams 

Not observed at all 8 9 17 16 6 22 

Observed rarely 7 5 12 39 15 54 

Observed sometimes 8 10 18 12 26 38 

Observed often 5 20 25 6 42 48 

 Observed to a great 
extent 0 5 

5 
3 27 

30 

(4) The lesson included an investigative or problem-based approach to important concepts in mathematics or 
science 

Not observed at all 22 23 45 48 26 74 

Observed rarely 2 7 9 13 8 21 

Observed sometimes 3 3 6 4 16 20 

Observed often 1 12 13 9 33 42 

 Observed to a great 
extent 0 6 

6 
2 33 

35 

(5) The teacher used questioning strategies to encourage participation, check on skill development, and facilitate 
intellectual engagement and productive interaction with students about important science and mathematics content 
and concepts 

Not observed at all 4 8 12 13 7 20 

Observed rarely 17 22 39 36 48 84 

Observed sometimes 5 10 15 21 27 48 

Observed often 2 10 12 6 33 39 

 Observed to a great 
extent 0 1 

1 
0 1 

1 
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 Baseline Midline 

UTOP item Comparison Intervention Total Comparison Intervention Total 

(6) The teacher involved all students in the lesson (calling on non-volunteers, facilitating student-student 
interaction, checking in with hesitant learners, etc. 

Not observed at all 6 8 14 10 2 12 

Observed rarely 11 18 29 36 38 74 

Observed sometimes 7 10 17 19 31 50 

Observed often 4 13 17 11 38 49 

 Observed to a great 
extent 0 2 

2 
0 7 

7 

(7) Students ask questions, participate in discussions of the content and the procedures, and share their work with 
others 

Not observed at all 11 15 26 46 18 64 

Observed rarely 7 12 19 8 19 27 

Observed sometimes 5 12 17 14 38 52 

Observed often 5 11 16 7 38 45 

 Observed to a great 
extent 0 1 

1 
1 3 

4 

(8) The mathematics or science content chosen was significant, worthwhile, and developmentally appropriate for 
this course (includes content standards covered, as well as examples and activities chosen by teacher 

Not observed at all 5 3 8 5 2 7 

Observed rarely 20 29 49 4 1 5 

Observed sometimes 3 13 16 46 26 72 

Observed often 0 5 5 15 41 56 

 Observed to a great 
extent 

    0 
6 46 

52 

(9) During the lesson, it was made explicit to students why the content is important to learn 

Not observed at all 9 11 20 15 5 20 

Observed rarely 11 15 26 29 29 58 

Observed sometimes 7 9 16 14 34 48 

Observed often 1 14 15 12 38 50 

 Observed to a great 
extent 0 0 

0 
6 10 

16 

Includes all modules and hubs 
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STVET Science Differences-in-Differences: Survey Indicators 

Table 39. Teacher Survey Indicators 

  (1) (2) (3) (4) (5) 

 

Teacher 
practice: 

behaviors 

Teacher practice: 
Professional 
development 

Student skills: 
Participation 

Teacher 
confidence 

Curriculum 
relevance  

DID 0.05 0.16** 0.05 -0.07 0.07 

 (0.05) (0.07) (0.04) (0.05) (0.06) 

Observations 253 259 256 257 259 

R-squared 0.035 0.264 0.064 0.087 0.025 

Mean comparison t(0) 0.615 0.246 0.574 0.546 0.645 

Mean intervention t(0) 0.645 0.510 0.631 0.645 0.647 

Diff t(0) 0.0296 0.265*** 0.0571 0.0986** 0.00251 

Mean comparison t(1) 0.554 0.204 0.589 0.710 0.645 

Mean intervention  t(1) 0.629 0.630 0.694 0.744 0.718 

Diff t(1) 0.0751** 0.426*** 0.105*** 0.0331 0.0730* 

Inference: *** p<0.01; ** p<0.05; * p<0.1 
Robust Standard Errors clustered at the school level. Includes all modules and hubs. 

Table 40. Teacher Survey Indicators 

  (1) (2) (3) (4) (5) 

 

Teacher 
practice: 

behaviors 

Teacher practice: 
Professional 
development 

Student skills: 
Participation 

Teacher 
confidence 

Curriculum 
relevance  

DID 0.34*** -0.08 0.23** -0.22*** 0.30** 

 (0.10) (0.16) (0.11) (0.06) (0.12) 

Observations 101 106 105 106 105 

R-squared 0.05 0.40 0.10 0.19 0.04 

Mean comparison t(0) 0.735 0.0656 0.700 0.134 0.827 

Mean intervention t(0) 0.448 0.620 0.617 0.400 0.613 

Diff t(0) -0.287*** 0.554*** -0.0835 0.266*** -0.215* 

Mean comparison t(1) 0.559 0.206 0.544 0.692 0.574 

Mean intervention  t(1) 0.614 0.682 0.688 0.741 0.662 

Diff t(1) 0.0553 0.476*** 0.143*** 0.0491 0.0878 

Inference: *** p<0.01; ** p<0.05; * p<0.1 
Robust Standard Errors clustered at the school level. Includes all module, excludes Food Processing and EEC hubs. 
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Table 41. Student Survey Indicators 

  (1) (2) (3) (4) (5) 

 

Teacher practice: 
Student perception 

Teacher practice: 
In-class activities 

Student 
engagement 

Student 
skills 

STEM/TVET 
tracks 

DID -0.001 -0.034 -0.018 -0.009 0.004 

 (0.022) (0.036) (0.023) (0.019) (0.021) 

Observations 4,073 4,145 4,278 4,222 4,305 

R-squared 0.004 0.014 0.015 0.005 0.001 

Mean comparison t(0) 0.678 0.604 0.578 0.618 0.713 

Mean intervention t(0) 0.691 0.643 0.591 0.638 0.721 

Diff t(0) 0.0123 0.0384* 0.0130 0.0201* 0.00751 

Mean comparison t(1) 0.687 0.585 0.623 0.627 0.703 

Mean intervention t(1) 0.699 0.589 0.618 0.638 0.714 

Diff t(1) 0.0112 0.00423 -0.00463 0.0112 0.0111 

Inference: *** p<0.01; ** p<0.05; * p<0.1 
Robust Standard Errors clustered at the school level. Using common sample of schools in baseline and midline samples, Includes all 
modules and hubs 

Table 42. Student Survey Indicators 

  (1) (2) (3) (4) (5) 

 

Teacher practice: 
Student perception 

Teacher practice: 
In-class activities 

Student 
engagement 

Student 
skills 

STEM/TVET 
tracks 

DID -0.00332 -0.0317 -0.0124 -0.00526 0.00981 

 (0.0254) (0.0399) (0.0228) (0.0209) (0.0211) 

Observations 3,259 3,318 3,422 3,375 3,443 

R-squared 0.003 0.020 0.020 0.004 0.001 

Mean comparison t(0) 0.679 0.611 0.580 0.622 0.713 

Mean intervention t(0) 0.691 0.643 0.591 0.638 0.721 

Diff t(0) 0.0114 0.0316 0.0112 0.0160 0.00748 

Mean comparison t(1) 0.692 0.580 0.628 0.630 0.707 

Mean intervention t(1) 0.700 0.580 0.627 0.641 0.724 

Diff t(1) 0.00806 -0.000147 -0.00114 0.0107 0.0173 

Inference: *** p<0.01; ** p<0.05; * p<0.1 
Robust Standard Errors clustered at the school level. Using common sample of schools in baseline and midline samples. Includes all 
module, excludes Food Processing and EEC hubs   
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STVET Science Descriptive Statistics: Gender Midline Analyses of Survey Indicators 

Table 43. Student Midline Survey Indicators by Gender  

 Male students Female students 

 Comparison Intervention Comparison Intervention 

Indicator (n) Mean (n) Mean (n) Mean (n) Mean 

Teacher practice: student perception 274 0.66 1,391  0.70*** 121 0.75* 213 0.72 

Teacher Practice: in-class activities 276 0.55 1,407  0.59** 117 0.66** 218 0.60 

Student engagement 284 0.60 1,455  0.62 124 0.68** 215 0.64 

Student skills  280 0.61 1,430  0.64*** 122 0.67* 214 0.65 

Curriculum relevance 284 0.67 1,464  0.71*** 124 0.77 219 0.74 

Inference: *** p<0.01; ** p<0.05; * p<0.1. Using common sample of schools in baseline and midline samples, Includes all modules and hubs. 

Table 44. Student Midline Survey Indicators by Gender 

 Male students Female students 

 Comparison Intervention Comparison Intervention 

Indicator (n) Mean (n) Mean (n) Mean (n) Mean 

Teacher practice: student perception 245 0.66 1,006  0.70*** 108 0.75* 160 0.73 

Teacher Practice: in-class activities 246 0.55 1,016  0.58 104 0.65* 163 0.60 

Student engagement 255 0.60 1,054  0.62* 111 0.68* 160 0.65 

Student skills  250 0.61 1,032  0.64** 109 0.68 159 0.66 

Curriculum relevance 254 0.68 1,060  0.72*** 111 0.77 164 0.76 

Inference: *** p<0.01; ** p<0.05; * p<0.1. Using common sample of schools in baseline and midline samples, Includes all module, excludes 
Food Processing and EEC hubs. 
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STVET Math Baseline Descriptive Statistics: Survey Indicators 

Table 45. Teacher Survey Indicators 

 
 Comparison Intervention 

Hub Indicator (n) Mean (n) Mean 

ALL  

Teacher practice: behaviors 82 0.47 114 0.51 

Teacher Practice: professional dev 84 0.25 117 0.37** 

Student skill 85 0.53 114 0.57 

Teacher confidence  85 0.57 117 0.59 

Curriculum relevance 85 0.58 117 0.59 

Inference: *** p<0.01; ** p<0.05; * p<0.1 
Robust Standard Errors clustered at the school level.  

Table 46. Student Survey Indicators 

 
 Comparison Intervention 

Hub Indicator (n) Mean (n) Mean 

ALL  

Teacher practice: student perception 1,278 0.69   1,548 0.67 

Teacher Practice: in-class activities 1,282 0.54  1,554 0.52 

Student engagement 1,324 0.60  1,598 0.59 

Student skills  1,316 0.62   1,591 0.60 

Curriculum relevance 1,333 0.74* 1,615 0.71 

Automotive 

Teacher practice: student perception 228 0.68  181 0.64 

Teacher Practice: in-class activities 231 0.53  182 0.45 

Student engagement 240 0.59 188 0.56 

Student skills  237 0.61 186 0.59 

Curriculum relevance 239 0.73  190 0.68 

EEC 

Teacher practice: student perception 217 0.69  251 0.66 

Teacher Practice: in-class activities 222 0.49 259 0.53  

Student engagement 224 0.62* 270 0.57 

Student skills  227 0.63  270 0.60 

Curriculum relevance 226 0.73  274 0.70 

Food Processing 

Teacher practice: student perception 131 0.70  172 0.66 

Teacher Practice: in-class activities 134 0.56 174 0.54 

Student engagement 138 0.60 177 0.59 

Student skills  138 0.61 178 0.58 

Curriculum relevance 136 0.75 181 0.73 

Lanna 

Teacher practice: student perception 228 0.69 242 0.67 

Teacher Practice: in-class activities 222 0.59** 238 0.49 

Student engagement 234 0.61  249 0.58 

Student skills  230 0.63   247 0.60 

Curriculum relevance 240 0.73 251 0.71 
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 Comparison Intervention 

Hub Indicator (n) Mean (n) Mean 

Microelectronics 

Teacher practice: student perception 334 0.69 391 0.69 

Teacher Practice: in-class activities 328 0.53 389 0.56 

Student engagement 336 0.59 394 0.61 

Student skills  336 0.61 392 0.61 

Curriculum relevance 340 0.76  398 0.73 

Semi Energy 

Teacher practice: student perception 140 0.69 311 0.67 

Teacher Practice: in-class activities 145 0.55  312 0.49 

Student engagement 152 0.59 320 0.58 

Student skills  148 0.62 318 0.60 

Curriculum relevance 152 0.75 321 0.72 

Inference: *** p<0.01; ** p<0.05; * p<0.1 
Robust Standard Errors clustered at the school level. Includes all modules and hubs. 

STVET Math Baseline Descriptive Statistics: UTOP  

Table 47. Number of UTOP Observations Scored in Each Response Category by Item 

 Comparison Intervention 

Indicator (n) Mean (n) Mean 

The majority of students were on task throughout the class      

The lesson was well organized and structured (e.g. the objectives of the lesson were 
clear to students, and the sequence of the lesson was structured to build 
understanding and maintain a sense of purpose). Allowed students to engage with or 
explore important concepts   

45 1.80 52 1.65 

The structure of the lesson allowed students to engage with or explore important 
concepts in mathematics or science (instead of focusing on techniques that may only 
be useful on exams  

45 1.93 52 1.71 

The lesson included an investigative or problem-based approach to important 
concepts in mathematics or science  

45 1.33 52 1.10 

The teacher used questioning strategies to encourage participation, check on skill 
development, and facilitate intellectual engagement and productive interaction with 
students about important science and mathematics content and concepts  

45 1.82 52 1.92 

The teacher involved all students in the lesson (calling on non-volunteers, facilitating 
student-student interaction, checking in with hesitant learners, etc. 

45 2.20 52 2.19 

Students ask questions, participate in discussions of the content and the procedures, 
and share their work with others  

45 1.38 52 1.48 

The mathematics or science content chosen was significant, worthwhile, and 
developmentally appropriate for this course (includes content standards covered, as 
well as examples and activities chosen by teacher 

45 3.04 52 3.08 

During the lesson, it was made explicit to students why the content is important to 
learn 

45 2.04 52 1.90 

Inference: *** p<0.01; ** p<0.05; * p<0.1, none of the items are statistically different between Intervention and Comparison groups.  
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Table 48. Number of UTOP Observations Scored in Each Response Category by Item 

UTOP item Comparison Intervention Total 

(1) The majority of students were on task throughout the class    

Not observed at all 1 0 1 

Observed rarely 8 12 20 

Observed sometimes 40 38 78 

Observed often 17 20 37 

 Observed to a great extent 1 4 5 

(2) The lesson was well organized and structured (e.g. the 
objectives of the lesson were clear to students, and the sequence of the 
lesson was structured to build understanding and maintain a sense of 
purpose) 19 33 52 

Not observed at all 43 38 81 

Observed rarely 3 1 4 

Observed sometimes 2 2 4 

Observed often    

(3) The structure of the lesson allowed students to engage with or 
explore important concepts in mathematics or science (instead of 
focusing on techniques that may only be useful on exams    

Not observed at all 25 34 59 

Observed rarely 28 25 53 

Observed sometimes 9 12 21 

Observed often 4 3 7 

 Observed to a great extent 1 0 1 

(4) The lesson included an investigative or problem-based 
approach to important concepts in mathematics or science    

Not observed at all 54 63 117 

Observed rarely 9 7 16 

Observed sometimes 1 3 4 

Observed often 2 0 2 

 Observed to a great extent 1 1 2 

(5) The teacher used questioning strategies to encourage 
participation, check on skill development, and facilitate intellectual 
engagement and productive interaction with students about important 
science and mathematics content and concepts    

Not observed at all 24 32 56 

Observed rarely 30 19 49 

Observed sometimes 11 16 27 

Observed often 2 6 8 

 Observed to a great extent 0 1 1 

(6) The teacher involved all students in the lesson (calling on non-
volunteers, facilitating student-student interaction, checking in with 
hesitant learners, etc    

Not observed at all 9 19 28 

Observed rarely 40 31 71 

Observed sometimes 15 19 34 

Observed often 3 4 7 
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UTOP item Comparison Intervention Total 

 Observed to a great extent 0 1 1 

(7) Students ask questions, participate in discussions of the 
content and the procedures, and share their work with others    

Not observed at all 52 50 102 

Observed rarely 10 15 25 

Observed sometimes 3 8 11 

Observed often 2 0 2 

 Observed to a great extent 0 1 1 

(8) The mathematics or science content chosen was significant, 
worthwhile, and developmentally appropriate for this course (includes 
content standards covered, as well as examples and activities chosen 
by teacher    

Not observed at all 3 3 6 

Observed rarely 4 5 9 

Observed sometimes 54 58 112 

Observed often 5 7 12 

 Observed to a great extent 1 1 2 

(9) During the lesson, it was made explicit to students why the 
content is important to learn    

Not observed at all 17 22 39 

Observed rarely 40 44 84 

Observed sometimes 7 5 12 

Observed often 2 3 5 

 Observed to a great extent 1 0 1 

Inference: *** p<0.01; ** p<0.05; * p<0.1, none of the items are statistically different between Intervention and Comparison groups.  
Includes all modules and hubs 
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STVET Director Midline Descriptive Statistics 

Survey item Comparison Intervention Total 

(1) Active learning is an effective way of teaching 10-12 vocational 
students    

Strongly Disagree    

Disagree 1 0 1 

Agree 8 11 19 

Strongly Agree    

NA 3 0 3 

(2) Teachers must have regular exposure to industry    

Strongly Disagree 1 0 1 

Disagree 8 8 16 

Agree    

Strongly Agree 20 11 31 

NA 1 0 1 

(3) I believe forming partnerships with industry is a key part of my job    

Strongly Disagree 1 0 1 

Disagree 1 0 1 

Agree 12 9 21 

Strongly Agree 15 10 25 

NA 1 0 1 

(4) Technical teachers in my college link theory and practice in their 
vocational     

Strongly Disagree 1 0 1 

Disagree 2 0 2 

Agree 18 10 28 

Strongly Agree 7 9 16 

NA 2 0 2 

(5) Technical teachers in my college enhance the curriculum by 
incorporating industry    

Strongly Disagree 2 0 2 

Disagree 2 0 2 

Agree 16 12 28 

Strongly Agree 9 7 16 

NA 1 0 1 

(6) Teachers in my school model good occupational safety practices.    

Strongly Disagree 0 0 0 

Disagree 3 0 3 

Agree 14 11 25 

Strongly Agree 12 8 20 

NA 1 0 1 

(7) Student safety in workshops is a priority in my college    

Strongly Disagree 1 0 1 

Disagree 2 1 3 

Agree 10 6 16 
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Survey item Comparison Intervention Total 

Strongly Agree 16 12 28 

NA 1 0 1 

(8) Our involvement in the TVET hub has been valuable to our college 
(STVET)    

Strongly Disagree NA 0 0 

Disagree NA 0 0 

Agree NA 8 9 

Strongly Agree NA 10 11 

NA NA 0 1 

(9) Our involvement with the TVET hub has helped strengthen 
partnerships with industry (STVET)    

Strongly Disagree NA 0 1 

Disagree NA 0 0 

Agree NA 9 9 

Strongly Agree NA 9 10 

NA NA 0 1 

(10) The TVET Hub coordinator regularly visits our school (STVET)    

Strongly Disagree NA 0 1 

Disagree NA 0 0 

Agree NA 9 9 

Strongly Agree NA 9 10 

NA NA 0 1 

(11) The mechatronics short course has helped teachers and students 
understand automa (STVET)    

Strongly Disagree NA 0 0 

Disagree NA 0 0 

Agree NA 10 11 

Strongly Agree NA 8 9 

NA NA 0 1 

(12) The Occupational safety action plan has contributed to better 
safety practices i    

Strongly Disagree 0 0 0 

Disagree 0 0 0 

Agree 14 7 21 

Strongly Agree 15 12 27 

NA 1 0 1 

(13) The Enjoy Science materials have improved science education at 
my college.    

Strongly Disagree 1 0 1 

Disagree 0 0 0 

Agree 11 7 18 

Strongly Agree 17 12 29 

NA 1 0 1 

(14) The Enjoy Science materials have changed teaching practices in 
my college.    
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Survey item Comparison Intervention Total 

Strongly Disagree 1 0 1 

Disagree 6 2 8 

Agree 18 11 29 

Strongly Agree 4 6 10 

NA 1 0 1 

(15) The Enjoy Science materials have had had a positive influence on 
student attitude    

Strongly Disagree 1 0 1 

Disagree 2 0 2 

Agree 15 8 23 

Strongly Agree 11 11 22 

NA 1 0 1 

(16) Teacher motivation has increased since the beginning of Enjoy 
Science.    

Strongly Disagree 1 0 1 

Disagree 0 0 0 

Agree 10 4 14 

Strongly Agree 6 11 17 

NA 13 4 17 
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7.6 TVET Results  

TVET Robotics Baseline Descriptive Statistics: Survey Items 

Table 49. Teacher Survey Items 

 Comparison Intervention 

Indicator (n) Mean (n) Mean 

Integrating theory and practice in the workshop 170 3.76 45 3.80 

Designing activities and training that ensures the curriculum is 
relevant to ski 172 3.46 45 3.38 

Keeping up to date with emerging trends in your technical 
sector 172 3.63 44 3.70 

Problem-solving exercises 173 4.04 45 4.04 

Skills-based practical exercises relevant to their industry 173 3.81 45 3.73 

Engage company expertise (e.g., inviting guest speakers into 
the college) * 173 2.36 45 1.93 

Increased awareness of technology developments relevant to 
their sector 169 3.20 44 3.23 

Inference: *** p<0.01; ** p<0.05; * p<0.1 
Robust Standard Errors clustered at the school level. Only ES module 

Table 50. Student Survey Indicators 

 Comparison Intervention 

Indicator (n) Mean (n) Mean 

Student Skills: perceptions 2,286  0.73 2,085  0.73 

Curriculum Relevance: activities 2,285  0.73 2,088  0.72 

Inference: *** p<0.01; ** p<0.05; * p<0.1 
Robust Standard Errors clustered at the school level. Includes students in all fields 

Table 51. Student Survey Indicators 

 Comparison Intervention 

Indicator (n) Mean (n) Mean 

Student Skills: perceptions 1,185  0.74 982  0.73 

Curriculum Relevance: activities 1,181  0.74 985  0.73 

Inference: *** p<0.01; ** p<0.05; * p<0.1 
Robust Standard Errors clustered at the school level. Includes students in these fields: Machine Tool Technology, Mechatronic and 
Electrical Engineer. 
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V-NET scores 

Table 52. V-Net Score Differences Between Intervention and Comparison Schools for Science 

Grade Subject 2012 2013 2014 2015 2016 2017 

V3 Science -0.05 0.11 0.55 -0.55 1.95 1.62 

V5 Science -0.09 -0.11 -1.14 -1.73 1.97 0.89 
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7.7 Survey items and indicators 

STEM Teacher: Survey Items by Indicator 

STEM teacher attitude/satisfaction, teaching perceptions  

Measures teacher’s self-reported motivation to try new teaching practices or visual aids as well as how much they 
can influence their students’ future career choices, inquiry and problem-solving skills 

Like me/Not 
like me 

I am motivated to expand on the instructional techniques that I use 

I am motivated to change the way I use hands-on materials and manipulatives in my teaching 

I consider myself a “subject matter expert” in my main teaching field 

I provide my students with a strong conceptual knowledge in STEM-related subjects so they can 
successfully advance in STEM-related studies 

I develop my students’ inquiry and problem-solving skills so they can successfully advance in STEM-related 
studies 

I believe I can truly make a difference in the lives of my students in terms of their choices for further 
education and their careers 

Teacher practice: lesson emphasis 

Measures how much emphasis teachers put on learning activities such as group work, inquiry, problem-solving, 
understanding of theoretical concepts, and national exam preparation.  

No/Full 
emphasis 

Integrating the course curriculum with other subjects or fields of study 

In-depth study of selected topics or issues, as opposed to exposure to a broad range of topics 

Understanding the theoretical concepts and ideas underlying scientific or mathematical applications 

Teaching facts, rules, or vocabulary 

Showing the importance of the subject in everyday life 

Increasing students’ interest in the subject and in pursuing further study 

Using inquiry-based skills such as drawing conclusions after a review of existing evidence 

Encouraging students to explore alternative explanations or methods for solving problems 

Facilitating the use of group work activities/structures during class time 

Facilitating the use of group work activities/structures for homework assignments 

Preparing students for taking national examinations in the subject 

Teacher practice: time use (see note to the below) 

Captures how teachers report spending their class time, measured as a percentage. Example activities include 
lecture, review, hands-on activities and labs, group work, guest speakers and field trips. 

Percent time 

Teacher-led whole class discussions 

Students responding orally to questions on subject matter covered in class or homework 

Student-led whole-group discussions or presentations 

Students working together in cooperative groups 

Reviewing homework or other assignments 

Participate in hands-on activities (e.g., doing lab activities or using manipulatives) 

Design or implement their own scientific investigation or mathematical theory or proof 

Project based learning approach 

Reflect on course material by writing in a notebook or journal 

Work individually on written work or assignments in a workbook or textbook 

Critique/evaluate their own or other students’ class work or homework 
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Consider a real-world problem relevant to the course and develop a plan to address it 

Use primary sources (e.g., newspapers, tv, academic or professional journals, etc.) to investigate current 
issues or new developments in mathematics, science, or technology 

Listen to guest speakers or go on field trips relevant to the material studied in class 

Investigate possible career opportunities in STEM or TVET related professions 

Revising current lessons/curriculum units 

Learning to use science or mathematics kits 

Interacting with other teachers at your school to coordinate lessons/activities 

Responding to e-mail or texts (e.g. through Line, WhatsApp, Facebook) you receive from students 

Creating new lessons/curriculum units 

Attending conferences or workshops to enhance pedagogical content knowledge and instructional practices.   

Contacting community resources, including making arrangements for speakers, tours of local businesses or 
companies, etc 

Using the Internet (e.g. Line, WhatsApp, Facebook, etc.) to network with professional colleagues 

Consulting with experts/professors/professionals in science and /math 

Consulting with other teachers in different schools to seek advice/assistance on lessons/activities 

Consulting with the academic head in your school to seek advice/assistance on lessons/activities 

Using a reflective teaching journal 

STEM teacher practice, assessments  

measures how frequently teachers report using various assessment techniques with their students. Example 
assessments could include activities like pre-tests, student presentations and portfolios, class participation and 
discussion, and journals. 

Frequency 

Pre-tests before beginning a new unit 

Short-answer tests (e.g., multiple choice, true/false, fill-in-the-blank) 

Tests requiring open-ended responses (e.g., descriptions, justifications, explanations) 

Student portfolios 

Class participation/group discussion 

Student presentations/projects 

Hands-on performance measurements 

Written explanations of thought processes (e.g., journals, essays) 

Other assessment (please list):   

STEM teacher practice, professional confidence  

Measures how confident teachers feel demonstrating instructional practices to other teachers, advising students 
about job opportunities, and applying inquiry-based methods in their own teaching. 

Confidence 

My ability to demonstrate to other teachers about effective instructional practices 

My ability to advise students about job opportunities in the subject area 

My ability to use inquiry-based instructional practices in science or problem based instructional practices in 
math 

My ability to determine the depth, breadth, and pace of coverage of material in your teaching 
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STEM Student: Survey Items by Indicator 

STEM student teacher practice, perceptions  

Uses an agree/disagree scale to measure student-teacher interactions, including how encouraged, supported and 
challenged by their math or science teacher students feel. It also measures whether students perceive science as a 
subject that requires collaboration and teamwork.  

  

When learning about science, you work as part of a team 

Practicing science is usually an individual effort without collaboration 

Really enjoys teaching math/science  

Expects me to do my best at all times 

Expects me to complete my assignments on time 

Gives me extra help when I don’t understand something in science 

Has encouraged me to think about different career careers in math/science 

Thinks it is very important that I do well in math/science 

Is a very good teacher 

Clearly explains the course material 

Makes math/science exciting 

Values my ideas and opinions 

Provides examples of how to apply science/math lessons to daily life 

STEM student teacher practice, in-class activities  

Measures the student-reported frequency of lab activities and group work, as well as opportunities to explore STEM 
careers or apply content to daily life.   

Frequency 

Worked on hands-on activities such as lab activities 

Worked collaboratively in small groups during class time to solve problems and complete assignments 

Worked individually on written work or assignments in a workbook or textbook 

Have a chance to use science and math in daily life 

Explored possible career opportunities related to STEM 

STEM student engagement, attitudes  

Uses a scale of agree/disagree to measure how students feel about studying math and science, including how 
important or applicable to their lives they perceive the subjects to be and how much they enjoy studying them.  

Agree/Disagree 

I enjoy math/science 

Math/Science challenges me to use my mind 

The math/science instruction that I have received will be helpful for me in the future 

Advancements in science and mathematics often make our lives better 

Classmates look down on students who try hard at math/science.  

Studying math/science makes me excited about the world around me  

Come to math/science class prepared 

Like math/science 

Think doing math/science is a waste of time 

Think math/science is important for their lives. 

Expect me to complete college 

Make sure I do my homework assignments 

STEM student engagement, behaviors  
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Uses a yes/no scale to measure student engagement with math and science through extracurricular clubs, 
participation in competitions or camps, reading of magazines and news articles and research about math and 
science careers. 

Yes/No 

Participated in a science, mathematics, or computer club 

Read science or mathematics magazines or news articles 

Collected information about careers in science or mathematics 

Participated in math/science camps, competitions or projects 

STEM student skills, personal and parental perceptions  

Uses an agree/disagree scale to measure students’ perceptions of their own ability in math and science, as well as 
how supportive or encouraging their parents are of their math and science studies.  

Agree/Disagree 

Doing math/science often makes me feel nervous or frustrated 

I am good at math/science  

I usually understand what we are doing in math/science 

I feel confident in my understanding of math/science topics.  

Math/Science is difficult for me  

Are very busy and don’t have much time to help with my school work 

Expect me to do well in math/science  

Think that math/science is a very important subject 

Ask me about what I am doing in school in my math and science classes 

STEM student selection of STEM/TVET tracks, perceptions  

Uses an agree/disagree scale to measure how important students think math and science are to society and how 
likely they are to enroll in advanced courses or plan a career in science, math, technology or engineering. 

Agree/Disagree 

Studying math/science will help me get a better job when I am an adult 

Overall, science and mathematics helps improve people’s lives.  

I will probably take more advanced courses in math/science 

Plan to attend grades 14-15 (technical college) 

Would like me to have a career in science, math, technology, or engineering 
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STVET Teacher: Survey Items by Indicator 

STVET teacher practice, behaviors  

Measures the self-reported frequency that teachers used project-based activities, group work, experiments, inquiry or 
data gathering and interpretation during the past semester. 

Frequency 

Use project-based learning activities to teach new concepts 

Have students work in groups 

Use science experiments to explore concepts. 

Use inquiry-based teaching and learning methods 

Engaged students in gathering and interpreting data to understand scientific concepts 

STVET teacher practice, professional development participation  

Measures teachers’ self-reported participation in professional development activities focusing on topics such as 
physics content, how physics relates to daily life, activity-based teaching and learning strategies or strategies for 
using project-based classroom activities during the previous 12 months. 

Professional 
development 

Physics content 

How physics relates to the world of work 

Activity-based teaching and learning strategies in science 

Strategies for using project-based classroom activities (e.g., exercises, classwork, lessons) 

STVET teacher student skills, participation  

Uses an agree/disagree scale to measure the extent to which teachers believe their students were actively 
participating, applying critical thinking skills, doing project-based learning activities and enjoying science during the 
previous semester. 

Agree/Disagree 

My students actively participated in classroom activities  

My students were involved in project-based learning activities 

My students enjoyed learning science 

My students applied critical thinking skills 

STVET teacher practice, confidence  

Measures teachers’ self-reported confidence using activity- or project-based classroom practices, motivating their 
students and using science experiments as learning tools. 

Confidence 

My ability to use activity-based learning practices  

My ability to use project-based learning activities 

My ability to motivate my students  

My ability to help students to learn from science experiments 

STVET teacher curriculum relevance, perception  

Uses an agree/disagree scale to measure how well teachers believe their students understood the connection 
between science and workplace activities during the previous semester. 

Agree/Disagree 

Relate scientific concepts to workplace activities 

Give examples of how science applies to the world of work 

My students learned how science is applied in the work place 
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STVET Student: Survey Items by Indicator 

STVET student teacher practice, perceptions  

Uses an agree/disagree scale to measure student-teacher interactions, including how encouraged, supported and 
challenged students feel by their math or science teacher and how comfortable they feel asking questions.  It also 
measures whether students see their teacher as an expert in their field.  

 Agree/Disagree 

I often work as part of a group in science class. 

Expects me to complete my assignments on time. 

Depends on lecturing to teach us most of the time. 

Gives me extra help when I need it. 

Encourages me to think about different jobs in science or related fields. 

Clearly explains science topics. 

Makes science exciting. 

Relates scientific concepts to the world of work.  

Uses different teaching methods to help us learn. 

Is an expert in science 

Gives clear instruction 

Encourages me to ask questions 

Asks students question 

Encourages the class in discussion 

Encourages us to come up with solutions to scientific problems 

STVET student teacher practice, in-class activities  

Measures the student-reported frequency of in-class activities, such as listening to lectures, watching videos, taking 
notes, doing experiments or working in groups in their current science courses.  

Frequency 

Worked on science experiments 

Worked in small groups during class  

Worked individually on written work or assignments 

Listened to a lecture  

Watched videos 

Used the internet for research 

Learned about case studies 

Took notes from a teacher lecture or book 

Took notes from an individual reading Completed an assignment 

STVET student engagement, attitudes  

Uses an agree/disagree scale to measure how enjoyable or difficult students find science and if they believe it can 
improve people’s lives.  

Agree/Disagree 

I enjoy science. 

Science is difficult for me. 

Science improves people’s lives. 

Science is my favourite subject. 

STVET student skills, personal perceptions  

Uses an agree/disagree scale to measure students’ perceptions of their own abilities in math and science, including 
how comfortable they feel with problem-solving and group work activities.  
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Agree/Disagree 

I am good at science.  

I usually understand what we are doing in science. 

My knowledge of science is improving. 

My skills in problem solving are improving. 

I do well in group activities. 

I do well on science assignments. 

I often help others understand science lessons. 

I do well on science exams. 

I often need additional help to understand science lessons. 

STVET student curriculum relevance, future perceptions  

Uses an agree/disagree scale to measure how useful students think the science content they are learning will be in 
the future, as well as how helpful it will be in securing a good job.  

Agree/Disagree 
The science I have learned will be helpful in the future. 

Studying science will help me get a better job. 

 
 

TVET Teacher and Student: Survey Items by Indicator 

Note: due to changes in the tool from baseline to midline, there were no enough items to re-create the indicators 

reported at baseline, so descriptive statistics by indicator were reported see section (7.6). 


