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Can Teacher Training Improve Teacher Competence and Student Learning?

Evidence from Ethiopia

Eiji Kozuka®

Abstract
Teacher quality is a critical factor in student learning. However, little is known about how low-
and middle-income countries can enhance teacher quality within their government systems. This
study presents results from a randomized evaluation of a government-implemented teacher
professional development (PD) program for primary school mathematics and physics teachers in
Ethiopia. As a complementary intervention to teacher training, this study also tested the
effectiveness of using workbooks to help students retain what they learned in class. Following
teacher training, teachers improved their teaching practices and content knowledge, but their
students did not demonstrate short-term improvements in test scores without the use of workbooks.
When students used workbooks with teacher assistance in supplemental classes, however, their
test scores improved. After these interventions, teachers continued their efforts in their schools
without financial incentives, reinforcing the impacts on teaching practice and teacher knowledge.
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1. Introduction

The need to improve teacher quality is growing rapidly in low- and middle-income countries.
Although teachers play a key role in improving student learning (Rivkin, Hanushek, and Kain
1998; Rockoff 2004; Hanushek and Rivkin 2010; Chetty, Friedman, and Rockoff 2014), many
teachers in these countries lack the necessary pedagogical skills and content knowledge. A study
of primary school teachers in seven countries in sub-Saharan Africa found that only 68 percent of
the teachers surveyed had minimum content knowledge in numeracy, and only 11 percent had
minimum general pedagogical knowledge, which was reflected in poor classroom practice (Bold
et al. 2017)."

To improve the skills and knowledge of teachers, countries around the world allocate substantial
budgets toward implementing teacher professional development (PD) programs. However, few
studies have rigorously evaluated the effectiveness of teacher PD programs in low- and middle-
income countries. The question of how to design effective teacher PD programs remains
unresolved for policymakers and practitioners (Snilstveit et al. 2015; Evans and Popova 2016;
Popova et al. 2022).

To address this knowledge gap, this study conducted a randomized experiment in 335 schools in
Ethiopia to evaluate a teacher PD program for grade seven and eight mathematics and physics
teachers, as well as mathematics and physics workbooks for students to complement the PD
program. The program was implemented from 2015 to 2016 by the Federal Ministry of Education
in Ethiopia and the Oromia Regional Education Bureau with technical assistance from the Japan

International Cooperation Agency (JICA).

In this experiment, two treatment groups were created: (i) the first treatment group (referred to as
Regular PD) received in-service training for mathematics and physics teachers, and (ii) the second
treatment group (referred to as PD-plus-Workbook) received student workbooks in mathematics
and physics as supplementary materials to help students retain what they learned in class by
completing exercises. The workbook content was designed to align with the PD content, and the
students used the workbooks with teacher assistance in supplemental classes. In addition to the
same in-service training as the Regular PD group, workshops were conducted for school
principals and teachers on how to effectively utilize the workbooks. Participants were not
provided with financial incentives or incentives directly tied to promotion during and after the
interventions, which are frequently offered by other donor-funded programs. To evaluate the
impacts of these interventions on teacher quality and student learning, we collected data on

teaching practices, teachers’ content knowledge, and student test scores.

! In this study, teachers are expected to possess minimum subject content knowledge in numeracy if they
can correct children’s work with at least 80 percent accuracy, and minimum general pedagogy knowledge
if they score at least 80 percent on specific pedagogical tasks (Bold et al. 2017).



JICA Ogata Research Institute Discussion Paper

Six months after the Regular PD program for teachers, we found that both the Regular PD group
and the PD-plus-Workbook group teachers had improved their teaching practices and content
knowledge. Furthermore, ten months after the program, we observed that teachers continued their

PD practices at their schools, further enhancing the impact on their teaching and knowledge.

Regarding student test scores, although Regular PD alone did not lead to improvements, the PD-
plus-Workbook approach produced measurable gains. This outcome was not surprising, as the PD
was not intended to directly boost student test scores, whereas the workbooks were designed to

help students retain what they learned in class—crucial for improving those scores.

This study adds to the literature on improving teacher effectiveness and student learning in low-
and middle-income countries. Based on a growing number of experimental studies in this area,
three types of interventions have been broadly identified as effective in improving student test
scores. First, providing financial or employment incentives to teachers, such as teacher
performance pay or contract teacher programs, has been shown to be effective in increasing
teacher effort and improving student test scores (Duflo, Hanna, and Ryan 2012; Muralidharan and
Sundararaman 2011; Duflo, Dupas, and Kremer 2015; Mbiti et al. 2019). However, countries
often struggle to implement these incentive systems nationwide due to bureaucratic or political
constraints (Bold et al. 2017, 2018).

The second successful approach is scripted instruction, which provides teachers with detailed
lesson plans to address low teacher skills and knowledge. While this approach may be effective
in improving very basic skills (Piper and Korda 2011; Piper et al., 2018; Graham and Kelly 2019;
Cilliers et al. 2020),” concerns have been raised in the United States, where scripted instruction
is widespread, that it does not meet the needs of individual students, cannot address complex and
higher-level learning, and undermines teacher competence and professionalization (Dresser 2012;
Milner 2013).

The third promising approach is teacher coaching, in which experienced coaches visit schools,
observe classrooms, provide feedback to teachers, and demonstrate effective teaching techniques.
Several experimental studies show that coaching improved teachers’ skills and student
achievement (Albornoz et al. 2020; Cilliers et al. 2020). However, some countries have struggled
to implement coaching effectively nationwide because it is costly and requires a substantial poop
of well-trained coaches. Therefore, these interventions alone, while offering partial solutions, may
not be sufficient to address the fundamental challenges faced by low- and middle-income

countries.

2 Scripted instruction is a core component of Early Grade Reading (EGR) interventions, a popular literacy
program in low- and middle-income countries. However, in their review of 15 EGR interventions, Graham
and Kelly (2019) concluded that many of the interventions fail to bring most students to an acceptable
reading level, although they can improve simple reading skills in a short period of time.



JICA Ogata Research Institute Discussion Paper

Compared to these programs, traditional teacher professional development (PD) programs, which
have been widely implemented in low- and middle-income countries, have rarely been rigorously
evaluated, and many appear ineffective in improving teachers’ skills and student learning
outcomes in these regions. For instance, Loyalka et al. (2019) demonstrate that a large-scale
teacher PD program in China had no impact on student test scores, teacher knowledge, or teaching
practices. Popova et al. (2022), comparing large-scale government-funded PD programs with
successful PD programs, found that the former differ sharply from the latter in their characteristics.
They suggest that successful programs often incur higher per-pupil costs and may not be feasible
to scale up nationwide without compromising essential elements. This argument is reinforced by
an experimental study in Uganda, where Kerwin and Thornton (2021) show that— while a
combined program that includes material inputs, high-quality teacher training, and intensive
coaching improved children’s reading and writing scores—the impact disappeared when the
program removed expensive materials, introduced a cascade training model, and reduced support
visits to teachers. Thus, it remains unclear how low- and middle-income countries can improve

teachers’ skills and knowledge within government systems.

This study also contributes to the discussion on the effectiveness of activity-based instruction in
low- and middle-income countries. While activity-based instruction is considered effective for
student learning in developed countries, recent studies suggest that this practice has had little or
even a negative impact on student test scores in middle-income countries. Berlinski and Busso
(2017) found that teacher training to introduce active learning in mathematics may have had a
negative impact on student test scores in Costa Rica. De Barros et al. (2023) demonstrate that
activity-based instruction had a minimal impact on student test scores, and even the addition of a

community monitoring intervention to the instruction yielded no effect in India.

The remaining sections of this paper are organized as follows: Section 2 describes the program
and data collection process for the evaluation. Section 3 outlines the evaluation methodology, and
Section 4 presents the program’s impacts on teaching practice, teacher content knowledge,
continuous professional development for teachers, and student learning outcomes. Section 5

discusses the key findings and implications of the paper.

2. Context, Program Description, and Experimental Design

Since 2000, Ethiopia has made significant improvements in access to primary education. Primary
school enrollment increased from 5.8 million in 2000 to 16.4 million in 2015, and the net
enrollment rate rose from 38.45% to 79.78% during the same period. To accommodate this
expansion, the country nearly tripled the number of teachers between 2000 and 2015. However,
the quality of education, particularly in mathematics and science, remains a significant challenge.

According to the 2011 National Learning Assessment in Ethiopia, nearly half or more of grade 7
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and 8 students performed below basic level in mathematics and science (JICA 2012).

To improve the quality of mathematics and science teachers, the Federal Ministry of Education in
Ethiopia launched the National Pilot Project for Strengthening Mathematics and Science in 2011,
targeting grade seven and eight primary school teachers in mathematics and science. This project
is part of a teacher PD initiative called “Strengthening of Mathematics and Science Education
(SMASE) in Africa,” which aims to shift mathematics and science lessons from teacher-centered
to student-centered approaches, introducing activity-based instruction, experiments, and
improvisation. The initiative began in Kenya with technical assistance from JICA, and the
SMASE project has since expanded to 14 other African countries (Matachi and Kosaka 2017;
Ishihara and Kawaguchi 2022).’

Based on the SMASE project, we designed two interventions for mathematics and physics
teachers and their students.* The first intervention was a teacher PD program using the SMASE
approach. The training was designed to help teachers understand the concept of active learning
and how to implement it in the classroom, focusing on lesson plan development, lesson evaluation,
and hands-on activities for mathematics and laboratory techniques in physics. Lesson
demonstrations were conducted at a school near the training center. Teachers also learned how to
continue PD at their own schools through peer learning activities known as lesson study, in which
one teacher conducts a lesson in a real classroom with peer teachers present, followed by a

discussion among the teacher and observers about how to improve the lesson.

The second intervention comprised newly developed student workbooks created for this
experimental intervention. The SMASE PD program aims to improve student learning in the long
term, unlike many initiatives focused on short-term test-score gains. To address the latter need,
the workbooks were developed as supplementary resources for countries seeking more immediate
improvements in learning outcomes. We hypothesize that even if teaching practices improve, test
scores may not improve unless students have the basic skills and knowledge needed to understand
lessons and they retain the material taught in class. Based on this hypothesis, the workbooks
included (i) basic exercises to review knowledge and skills learned in previous years and (ii) basic
and applied exercises to consolidate and apply what was taught in class. Students used the
workbooks in supplemental classes (90 minutes per week for mathematics and 60 minutes per
week for physics), and teachers monitored each student’s progress and explained the answers to

the exercises.

3 Although JICA has ended technical cooperation in SMASE, African countries have continued their own
efforts to implement teacher PD programs and have developed a network called SMASE-Africa to promote
classroom practices through research, while fostering policy development, networking, collaboration,
advocacy and capacity building for education in Africa. As of 2025, 27 countries have joined this network
(SMASE-Africa 2025).

4 In Ethiopia, students in grades 7 and 8 study biology, chemistry, and physics separately, and physics was
the lowest-performing subject among the three in the 2011 National Learning Assessment (JICA 2012).
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In both interventions, the program covered only the minimum necessary costs for training
participants—such as meals, transportation, and accommodation—but did not provide financial
incentives. This is a basic principle of SMASE projects in Africa, as it ensures the program’s long-
term sustainability and nationwide scalability while preventing teachers from becoming
dependent on incentives that could hinder their continuous professional development after the
interventions. Instead of providing financial incentives, the SMASE programs aim to cultivate
intrinsic motivation in teachers, such as the joy of teaching and professional growth (Ishihara
2012; Ishihara and Kawaguchi 2022).

To evaluate these interventions, our experiment planned to cover 335 schools in the Oromia
Region that had not previously benefited from the pilot SMASE project. Among these schools,
220 had at least one mathematics teacher and one physics teacher for grade 7 in 2015, while 115
schools had only one teacher for both subjects. In the former case, all schools participated in the
intervention in both subjects. In the latter case (referred to henceforth as one-teacher schools),
based on the teachers’ academic backgrounds, 58 schools took part in the mathematics
intervention, and 57 schools in the physics intervention. Before random assignment, 10 strata
were established based on administrative zones (five) and whether a school had one teacher or
not. Within each stratum, schools were randomly assigned to (i) the Regular PD group (93 schools
for mathematics and 92 schools for physics) that received in-service training for mathematics and
physics teachers; (ii) the PD-plus-Workbook group (91 schools for mathematics and 92 schools
for physics) that received student workbooks in addition to in-service training; or (iii) the control

group (92 schools for mathematics and 91 schools for physics).

For both the Regular PD and PD-plus-Workbook groups, PD trainings for teachers in mathematics
and physics were conducted at the training center in the Oromia region. In each subject, the
training consisted of three cycles, with each cycle comprising five-day sessions (15 days in total),
held in February, March, and June 2015.

For the PD-plus-Workbook group, the workbooks were delivered in September 2015, at the
beginning of the school year. To ensure that the workbooks were used effectively, three workshops
were held: the first workshop took place over three days in June 2015 for administrators and
school principals to understand the concept and develop an implementation plan; the second
workshop occurred over two days in September 2015 for school principals and teachers to
understand the contents of the workbooks and finalize the implementation plan; and the third
workshop was held for two days in January 2016 for principals and teachers to share best practices

and discuss challenges in using the workbooks.

For the evaluation, we collected data through classroom lesson observations, teacher tests

(administered only at midline and endline surveys), student tests, and interviews with school
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principals, teachers, and students. Lesson observations were conducted to analyze how teachers
prepared and taught in their classrooms. Trained evaluators assessed classroom instruction using
a lesson observation checklist containing 14 criteria, scoring each criterion as “4 = very good,”
“3 =good,” “2 =poor,” or “1 = very poor.”> Scores were standardized into z-scores by subtracting
the control group mean and dividing by the standard deviation for each criterion. The student tests
were designed to align with students’ grade levels according to the national curricula and
textbooks. The tests for teachers were conducted to evaluate their content knowledge, including
questions that were more challenging than those on student tests. Figure 1 illustrates the timeline
of the surveys and interventions described above. We conducted the baseline survey from
November 2014 to January 2015, the midline survey from November 2015 to February 2016, and
the endline surveys from late March to the end of April.®

5 The observation checklist is attached in Appendix Figure Al.

® The midline survey was scheduled for completion by December 2015, but due to a demonstration against
the government that started in the same month, the survey was delayed, and we were unable to survey 19
of the schools.
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Figure 1 : Timeline of the Surveys and Interventions.

2014 2015 2016
Nov. Feb. Mar. June Sep. Nov. Jan. Mar. May Control Regular PD PD-plus-Workbook
Baseline survey v v v
- - - In-service training v v
- - - Workshop to utilize workbook v
— Midline survey v v v
Endline survey v v v
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3. Baseline balance and attrition

3.1 Descriptive Statistics and Balance

Table 1 presents summary statistics and balance tests for the three groups, examining school,
teacher, and student characteristics from the baseline survey. To evaluate balance, each variable
was regressed on treatment assignments, with cluster-standard errors applied at the school level

for student characteristics.

Panel A shows the baseline balance of school, teacher, and student characteristics for mathematics
teachers, while Panel B presents the baseline balance for physics teachers. School characteristics
include the number of students, the number of seventh-grade students, the experience of school
principals (measured in years), and the school location (whether it was in a rural or urban area).
Teacher characteristics include gender, age, teaching experience, education, teaching practices
measured by lesson observations, and school-based professional development (PD) practices (the
number of times teachers conducted peer learning activities).” Student characteristics include
gender, age, and test scores. For mathematics teachers, these characteristics are balanced across
the three groups, except for the teacher and the principal experience. The average teacher
experience of the PD-plus-Workbook group is nearly 1.2 years higher than the control mean, while
the average principal experience in the PD-plus-Workbook group is nearly 0.9 years lower than
the Regular PD group average. For physics teachers, all characteristics are balanced across the

three groups.

3.2 Attrition

Panel C of Table 1 shows teacher attrition rates categorized by survey round and treatment status.
A teacher was considered to have attrited if they participated in the baseline survey as a
mathematics or physics grade 7 teacher but did not participate in the endline survey as a grade 8
teacher of the same subject. High teacher attrition was anticipated as primary schools in Ethiopia
have eight grades, and many teachers who taught grade 7 during the baseline were not assigned
to grade 8 at the midline and endline when the school year changed. For mathematics teachers,
the attrition rates for the control group, Regular PD, and PD-plus-Workbook teachers at the
endline were 50.0%, 39.8%, and 30.8%, respectively. For physics teachers, the teacher attrition
rates for the control, Regular PD, and PD-plus-Workbook groups were 68.1%, 47.8%, and 30.4%,

respectively.

7 Many schools in Ethiopia, whether in the treatment or control group, conduct school-based PD practices.
Teachers in treatment groups were encouraged to continue PD activities at the school level after the SMASE
program, but these school-level PD practices were not directly implemented by our experiment.
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Workbook

Control PD (WB) PD vs Control WB vs Control WB vs PD
Mean Mean Mean Mean SE Mean SE Mean SE
Difference Difference Difference
Panel A: Mathematics Teacher
School and teacher characteristics
School is located in rural area 0.88 0.839 0.868 -0.041 (0.051) 20.012 (0.049) 0.029 (0.052)
Number of students 652.424  619.548 629.143 32.876 (48.626) 23.281 (57.975) 9.595 (54.851)
School director experience (years) 4.37 4.774 3.901 0.404 (0.508) -0.469 (0.4406) -0.873%* (0.481)
Female Teacher (Yes/no) 0.076 0.097 0.088 0.021 (0.042) 0.012 (0.041) -0.009 (0.043)
Teacher age 26.207 26.419 26.989 0.212 (0.527) 0.782 (0.655) 0.57 (0.689)
Teacher experience (years) 4.891 5.742 6.066 0.851 (0.577) 1.175% (0.661) 0.324 (0.701)
Teacher has diploma or degree 0.967 0.989 0.978 0.022 (0.022) 0.011 (0.024) -0.011 (0.045)
(Tézg/h;;) majored in - mathematics ¢ 0.903 0.868 0.012 (0.045) -0.023 0.048) -0.035 0.047)
Teaching practice (index) 0 -0.006 0.044 -0.006 (0.076) 0.044 (0.078) 0.05 (0.069)
School-based PD 1.391 1.228 1.341 -0.163 (0.190) -0.05 (0.191) 0.113 (0.199)
Observations 92 93 91
p-value of joint F-test 0.417 0.246 0.444
Student characteristics
Female student 0.465 0.486 0.491 0.021 (0.025) 0.026 (0.023) 0.005 (0.026)
Age 13.998 13.951 13.94 -0.047 (0.110) -0.058 (0.099) -0.011 (0.108)
Mathematics Test Score 0 -0.005 0.059 -0.005 (0.063) 0.059 (0.067) 0.064 (0.067)

10



JICA Ogata Research Institute Discussion Paper

Observations 918 917 903

p-value of joint F-test 0.852 0.449 0.824

Panel B: Physics Teacher

School and teacher characteristics

School is located in rural area 0.879 0.837 0.88 -0.042 (0.052) 0.001 (0.048) 0.043 (0.052)
Number of students 647.89 605.859 601.696 42.031 (48.324) -46.194 (59.068) 4.163 (55.668)
School director experience (years) 4.615 4.576 4.098 -0.039 (0.511) -0.517 (0.464) -0.478 (0.478)
Female Teacher (Yes/no) 0.165 0.109 0.109 -0.056 (0.051) -0.056 (0.051) 0 (0.046)
Teacher age 26.473 25.598 26.054 -0.875 (0.661) -0.419 (0.664) 0.456 (0.580)
Teacher experience (years) 5.484 4.5 5.196 -0.984 (0.614) -0.288 (0.627) 0.696 (0.600)
Teacher has diploma or degree 0.978 0.967 0.967 -0.011 (0.024) -0.011 (0.024) 0 (0.026)
Teacher majored in Physics (Yes/no) 0.341 0.293 0.38 -0.048 (0.069) 0.039 (0.071) 0.087 (0.070)
Teaching practice (index) 0 -0.102 -0.035 -0.102 (0.078) -0.035 (0.078) 0.067 (0.073)
School-based PD 1.478 1.185 1.359 -0.293 (0.191) -0.119 (0.195) 0.174 (0.191)
Observations 91 92 92

p-value of joint F-test 0.130 0.951 0.390
Student characteristics

Female student 0.458 0.476 0.485 0.018 (0.024) 0.027 (0.026) 0.009 (0.028)
Age 13.954 13.957 13.92 0.003 (0.108) -0.034 (0.091) -0.037 (0.108)
Physics Test Score 0 -0.139 -0.061 -0.139** (0.058) -0.061 (0.057) 0.078 (0.061)
Observations 904 906 903

p-value of joint F-test 0.127 0.534 0.589

11
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Panel C: Attrition Rate

Mathematics Teacher 0.500 0.398 0.308 -0.102 (0.073)
Observations 92 93 91
Physics Teacher 0.681 0.478 0.304 -0.203*** (0.072)
Observations 91 92 92

-0.192%** (0.072) -0.090 (0.071)

-0.377%%* (0.069) -0.174%* (0.071)

Notes: Panels A and B show the pretreatment balance of school, teacher, and student characteristics in mathematics and physics, respectively. For student characteristics,
standard errors are clustered at the school level. The number of observations for teaching practice in the control, PD, and Workbook groups in mathematics is 91, 91, and
90, respectively, and that in physics is 89, 92, and 91, respectively (the numbers are lower than those of the other teacher characteristics because these teachers did not
have class on the survey date). Test scores are normalized so that the mean and standard deviation of the control group are zero and one. Panel C shows the attrition rate

of teachers.
*#* Significant at 1% level. ** Significant at 5% level. * Significant at 10% level

12
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4. Empirical strategy

The effects of the two interventions can be estimated using the following equation:
yij = a+ By PD; + B, WORKBOOK; + X,y + &

where y; or y;; isan outcome of a teacher j or a student i of teacher j; PD; is a dummy equal
to 1 if a teacher j is assigned into the Regular PD group and receives teacher training but does not
have the workbook intervention, and zero otherwise; WORKBOOK; is a dummy equal to one if
a teacher j is assigned into the PD-plus-Workbook group and receives the workbook intervention
as well as teacher training, and zero otherwise; and, X;; isa vector of control variables, including
strata dummies, school location (rural or urban area), number of students, principal’s experience,
teacher gender, teacher age, teacher experience, teacher education, teacher major, student gender,
student age, baseline outcome value when available, and whether the school was affected by the
demonstration against the government that began in December 2015.® The parameters of interest
are [51, which is the average treatment effect of the Regular PD, and f,, which is the average
treatment effect of the PD-plus-Workbook. Standard errors are clustered at the school level for

student test scores.

Given the high attrition rate of teachers, the treatment effects were estimated by using inverse
probability weighting with the same equation above. To estimate the probability of response,

strata dummies were used along with school and teacher characteristics.

5. Results

5.1 Teaching Quality

Table 2 presents the impacts on teaching practice at the midline (six months after the PD training
and three months after the workbook introduction) and at the endline (ten months after the PD

training and seven months after the workbook introduction).

Columns 1-2 and 3—4 present the results of the main specification from lesson observations at the
midline and endline, respectively. The findings indicate that, at the midline, both the Regular PD
group and the PD-plus-Workbook group showed improvements in teaching practices overall in
both subjects. For the mean index, the increases for the Regular PD and the PD-plus-Workbook
were 0.344 and 0.298 standard deviations in mathematics, and 0.473 and 0.432 in physics,
respectively. By the endline, the impacts grew larger. The increase in the mean index for the
Regular PD and the PD-plus-Workbook was 0.582 and 0.637 standard deviations in mathematics,
and 0.494 and 0.771 standard deviations in physics, respectively. When comparing Regular PD

and PD-plus-Workbook teachers, there was little difference in mathematics; however, PD-plus-

8 Regarding baseline outcome data, teaching quality, continuous professional development, and student
test scores are available, but teacher knowledge is unavailable.

13
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Workbook teachers outperformed their Regular PD counterparts by 0.277 standard deviations in
physics at the endline. In addition, columns 5-8 present the results of estimation using inverse
probability weighting. These results indicate that the weighted estimates closely align with the

primary specification estimates.

14
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Table 2: Treatment Effects on Teaching Practice

(D 2 A3) “4) ®) (6) (7 ®)
Main Specification Inverse Probability Weighting
Midline Endline Midline Endline
Math Physics Math Physics Math Physics Math Physics
Bi: Regular PD 0.344%** 0.473%** 0.582%** 0.494%** 0.332%**  0.476*** 0.611*%** 0.460%***
(0.098) (0.133) (0.118) (0.111) (0.096)  (0.134)  (0.121)  (0.113)
0.276%** (0.459%** (.593*** (.778***
B2: PD-plus-Workbook 0.298*** 0.432%** 0.637*** 0.771%**
(0.095) (0.121) (0.117) (0.128) (0.097)  (0.131)  (0.113)  (0.138)
Controls Yes Yes Yes Yes Yes Yes Yes Yes
Strata FE Yes Yes Yes Yes Yes Yes Yes Yes
Observations 172 151 165 141 172 151 165 141
R-squared 0.210 0.263 0.289 0.387 0.198 0.260 0.283 0.380
p-value (5:-5:=0) 0.663 0.728 0.624 0.009 0.594 0.885 0.875 0.004

Notes: Regressions control for strata dummies, school location (rural or urban area), number of students, principal’s experience, teacher
gender, teacher age, teacher experience, teacher education, teacher major, and baseline outcome value when available. Robust standard errors
are in parentheses.

*#* Significant at 1% level. ** Significant at 5% level. * Significant at 10% level

15
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5.2 Teacher Content Knowledge

Table 3 shows the impacts on teachers’ content knowledge at both the midline and endline. The
results indicate positive effects on teacher knowledge for both treatment groups at the midline,
although a statistically significant impact is observed only for PD-plus-Workbook teachers in
mathematics. Similar to teaching practice, the effect was stronger at the endline. The Regular PD
enhanced teacher knowledge by 0.383 standard deviations in mathematics and 0.381 in physics,
while PD-plus-Workbook improved knowledge by 0.479 standard deviations in mathematics and
0.626 standard deviations in physics. As with teaching quality, the impact on PD-plus-Workbook
teachers was more pronounced than that on Regular PD teachers in physics. The weighted

estimates, shown in columns 5-8, also yield similar results.

16
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Table 3: Treatment Effects on Teacher Content Knowledge

(1) (2) (3) 4) (%) (6) (7) 8)
Main Specification Inverse Probability Weighting
Midline Endline Midline Endline
Math Physics Math Physics Math Physics Math Physics
B:: Regular PD 0.009 0.411 0.383** 0.381* -0.015 0.189 0.363* 0.410%
(0.209) (0.258) (0.201) (0.228) (0.217) (0.271) (0.191) (0.214)
P=: PD-plus-Workbook 0.544%%%  0.403 0.479%%  0.626%** 0.615%% 0228  0.507%%%  0.666%**
(0.185) (0.267) (0.181) (0.215) (0.193) (0.284) (0.177) (0.198)
Controls Yes Yes Yes Yes Yes Yes Yes Yes
Strata FE Yes Yes Yes Yes Yes Yes Yes Yes
Observations 167 148 165 141 167 148 165 141
R-squared 0.164 0.161 0.162 0.194 0.221 0.149 0.206 0.213
p-value (5:-f:=0) 0.009 0.974 0.559 0.157 0.003 0.871 0.363 0.125

Notes: Regressions control for strata dummies, school location (rural or urban area), number of students, principal’s experience, teacher gender, teacher
age, teacher experience, teacher education, and teacher major. Robust standard errors are in parentheses.
*#* Significant at 1% level. ** Significant at 5% level. * Significant at 10% level
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5.3 Continuous Professional Development

Table 4 shows the impact of teachers’ participation in continuous professional development
practices at their schools to enhance teaching quality. SMASE training encouraged teachers to
implement these practices at their own schools, enabling them to continue learning and improving

their teaching skills and knowledge.

At the baseline and midline, surveyors asked teachers how often they had participated in
collaborative learning at their schools during the previous school year. At the endline, surveyors
inquired about their participation from the beginning of the current school year up to the survey
date.” The results indicate that both treatment groups increased this activity at the midline and
endline. Columns 1 and 2 show that, at the midline, the Regular PD mathematics and physics
teachers increased their activities by 1.216 times (127%) and 0.804 times (94%), respectively.
Meanwhile, the PD-plus-Workbook mathematics and physics teachers increased their
collaborative learning by 1.212 times (122%) and 1.285 times (150%), respectively, relative to

the control means of 0.957 times in mathematics and 0.857 times in physics.

Columns 3 and 4 show that, at the endline, the Regular PD mathematics and physics teachers
increased their activities by 0.412 times (44%) and 0.126 times (13%), respectively, and the PD-
plus-Workbook mathematics and physics teachers increased theirs by 0.433 times (46%) and
0.469 times (47%), respectively, relative to the control mean of 0.936 times in mathematics and
1.000 times in physics. The impacts appear to be smaller at the endline than at the midline,

possibly due to the shorter period covered at the endline.

9 As a result, the covered period was nearly three months shorter at the endline than at the baseline and
midline.
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Table 4: Treatment Effects on Continuous Teacher PD Practice

(D 2 A3) “4) ®) (6) (7 ®)
Main Specification Inverse Probability Weighting
Midline Endline Midline Endline
Math Physics Math Physics Math Physics Math Physics
B:: Regular PD 1.216%** 0.804*** 0.412%* 0.126 1.232%** 0.846%** 0.366 0.201
(0.229) (0.276) (0.241) (0.283) (0.230) (0.292) (0.242) (0.270)
B2: PD-plus-Workbook 1.212%** 1.285%** 0.433* 0.469* 1.251%** 1.294%** 0.384* 0.549%*
(0.222) (0.264) (0.224) (0.273) (0.225) (0.279) (0.219) (0.260)
Controls Yes Yes Yes Yes Yes Yes Yes Yes
Strata FE Yes Yes Yes Yes Yes Yes Yes Yes
Observations 172 151 165 141 172 151 165 141
R-squared 0.318 0.302 0.149 0.241 0.334 0.283 0.132 0.263
Control Mean 0.957 0.857 0.936 1.000 0.940 0.891 0.982 0.965
p-value (5:-5:=0) 0.985 0.048 0.924 0.119 0.948 0.074 0.862 0.103

Notes: Regressions control for strata dummies, school location (rural or urban area), number of students, principal’s experience, teacher gender, teacher
age, teacher experience, teacher education, teacher major, and baseline outcome value when available. Robust standard errors are in parentheses.
*#* Significant at 1% level. ** Significant at 5% level. * Significant at 10% level
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5.4 Student test scores

Table 5 presents the estimated impacts on student test scores, and Figure 2 illustrates the
distribution of endline test scores across the three groups. The results indicate that, while the
regular professional development (PD) alone did not improve student test scores, the PD-plus-
Workbook approach yielded a statistically significant impact on physics. In the main specification,
students in the PD-plus-Workbook group had an average test score that was 0.251 standard
deviations higher in physics compared to the control group students. The average score of the PD-
plus-Workbook group students was also higher in mathematics by 0.143 standard deviations,
although this difference was not statistically significant. Estimates using inverse probability
weighting show similar results, except for the average mathematics score of the Regular PD group

at the midline, which is significantly lower than that of the control group.
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Table 5: Treatment Effects on Student Test Scores

(D 2 A3) “4) ®) (6) (7 ®)
Main Specification Inverse Probability Weighting
Midline Endline Midline Endline
Math Physics Math Physics Math Physics Math Physics
Bi: Regular PD -0.112 -0.032 0.004 -0.064 -0.146* -0.077 -0.023 0.009
(0.092) (0.125) (0.102) (0.127) (0.083) (0.119) (0.099) (0.131)
B2: PD-plus-Workbook 0.010 0.112 0.143 0.250%** 0.013 0.116 0.157 0.334%:*
(0.089) (0.101) (0.103) (0.124) (0.084) (0.102) (0.099) (0.140)
Controls Yes Yes Yes Yes Yes Yes Yes Yes
Strata FE Yes Yes Yes Yes Yes Yes Yes Yes
Observations 1,687 1,480 1,589 1,356 1,687 1,480 1,589 1,356
R-squared 0.134 0.134 0.116 0.119 0.140 0.140 0.123 0.123
p-value (8:-8:=0) 0.128 0.198 0.125 0.003 0.039 0.068 0.046 0.002

Notes: Regressions control for strata dummies, school location (rural or urban area), number of students, principal’s experience, teacher gender, teacher
age, teacher experience, teacher education, teacher major, student gender, student age, and baseline test scores. Test scores are normalized so that the
mean and standard deviation of the control group are zero and one. Standard errors are clustered at the school level.

*#* Significant at 1% level.

** Significant at 5% level.
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Figure 2: Distribution of Student Test Scores at the Endline
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5.5 Heterogeneous Effects by Teacher Experience

Table 6 presents the heterogeneous impact on teachers by teaching experience, defined as whether
a teacher had more than five years of experience at baseline, which divided the sample roughly
equally. The results indicate that both interventions were more effective for less experienced
teachers in both subjects. Regular professional development (PD) had a positive influence on
teaching practices and knowledge, while PD-plus-Workbook had a positive impact on all
outcomes for less experienced teachers. In contrast, for more experienced teachers, both

interventions only positively influenced teaching practices.

5.6 Heterogeneous Effects by Student Baseline Test Scores

Table 7 shows the heterogeneous impacts on student test scores by categorizing students into
quintiles based on their average baseline test scores. In the Regular PD group, there was no
statistically significant difference across any quintile. However, for the PD-plus-Workbook group,
the effects on higher-performing students were both positive and statistically significant, with a
0.452 standard deviation for the second-highest quintile in mathematics, a 0.382 standard
deviation for the second-highest quintile in physics, and a 0.801 standard deviation for the highest

quintile in physics.
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Table 6: Heterogeneous Treatment Effects by Teacher Experience

(1) @) 3) @) 5) (6) () @®) ©) (10) (11) (12)
Five year or less experience More than five year experience
Teaching Practice Content Knowledge Student Test Scores Teaching Practice Content Knowledge Student Test Scores
Math Physics Math Physics Math Physics Math Physics Math Physics Math Physics
Bi: Regular PD 0.734%** (. 735%** 0.495 0.834%** -0.117 0.100 0.503***  (.339** 0.328 0.011 0.024 -0.122
(0.211) (0.188) (0.297) (0.340) (0.116) (0.171) (0.142) (0.154) (0.290) (0.385) (0.154) (0.184)
B2: PD-plus-Workbook ~ (0.885%**  1,028***  (.678**  (.896** 0.228%* 0.395%*  0.462%*  0.730%*** 0.382 0.427 0.020 0.127
(0.184) (0.178) (0.292) (0.347) (0.129) (0.190) (0.188) (0.167) (0.230) (0.319) (0.144) (0.143)
Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Strata FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 78 75 78 75 745 710 87 66 87 66 844 646
R-squared 0.421 0.566 0.377 0.317 0.150 0.108 0.365 0.458 0.254 0.279 0.082 0.100
Control Mean -0.030 -0.294 -0.019 -0.165 0.007 -0.156 0.029 0.211 0.022 0.116 -0.086 0.101
p-value (5:-5:=0) 0.001 0.000 0.100 0.017 0.314 0.560 0.001 0.033 0.262 0.978 0.874 0.512

Notes: Regressions control for strata dummies, school location (rural or urban area), number of students, principal’s experience, teacher gender, teacher age, teacher
experience, teacher education, teacher major, student gender, student age, and baseline outcome value when available. Regressions use robust standard errors for teaching
practice and teacher knowledge, and clustered standard errors at the school level for student test scores.

*#* Significant at 1% level.

** Significant at 5% level. * Significant at 10% level
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Table 7: Heterogeneous Effects on Student Test Scores

(1) (2) (3) 4) (%) (1) (2) (3) 4) (%)
Math Physics
Quintile  Quintile  Quintile  Quintile  Quintile Quintile  Quintile  Quintile  Quintile  Quintile
1 2 3 4 5 1 2 3 4 5
B:: Regular PD 0.017 -0.108 0.304 -0.059 -0.141 -0.040 -0.297 0.031 -0.078 0.436
(0.165) (0.183) (0.257) (0.264) (0.287) (0.279) (0.308) (0.358) (0.192) (0.394)
B2: PD-plus-Workbook 0.084 0.205 0.256  0.452*%*  -0.110 0.254 0.254 0.203 0.382*  0.801*
(0.177) (0.164) (0.287) (0.217) (0.309) (0.270) (0.290) (0.292) (0.193) (0.404)
Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Strata FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 189 219 86 158 141 206 119 98 170 122
R-squared 0.188 0.211 0.261 0.239 0.225 0.233 0.249 0.215 0.200 0.269
Control mean -0.226 -0.135 -0.13 0.129 0.835 -0.228 -0.107 0.018 -0.074 0.194
p-value (5:-f:=0) 0.748 0.077 0.969 0.028 0.933 0.090 0.039 0.650 0.025 0.203
p-value (equality of 52) 0.316 0.668

Notes: Students are divided by quintile based on their baseline test scores, from lowest (Quintile 1) through highest (Quintile 5) in each subject. Regressions
control for strata dummies, school location (rural or urban area), number of students, principal’s experience, teacher gender, teacher age, teacher experience,
teacher education, teacher major, student gender, student age, and baseline test scores when available. Robust standard errors are clustered at the school level

and are in parentheses. ‘p-value (equality of 2)’ shows the p-value of a Chow test of equality of 3. across quintiles.
*#* Significant at 1% level. ** Significant at 5% level. * Significant at 10% level
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5.7 Robustness to Attrition

A limitation of this study is the high teacher attrition rate, which could lead to biased estimates of
the treatment effects. To examine whether teacher attrition is selective, the methodology proposed
by Ghanem et al. (2024) was applied, with results shown in Table 8. “IVal-R,” or internal validity
for the respondent subpopulation, tests the equality of the main baseline outcomes among
treatment and control teachers who participated in the endline survey (respondents) as well as
across treatment and control teachers who attritted (attritors). The tests do not reject the null
hypothesis of equality of the baseline outcomes, except for physics student test scores, conditional
on response status. This suggests that the main results in the previous sections have internal
validity for the respondent subpopulation. “IVal-P,” or internal validity for the study population,
tests the equality of the main baseline outcomes among all six treatment/response combinations.
These tests cannot reject the null hypothesis of equality, indicating that the results also have

internal validity for the study population.
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Table 8: Sclective Attrition Test

Mean Baseline Outcome by group Test of IVal-R ~ Test of [Val-P
Respondents Attritors
p-value
Obs. Control Regular PD  PD-plus-WB Control Regular PD  PD-plus-WB

Mathematics teacher

Teaching practice (index) 272 -0.023 0.007 0.032 0.025 -0.039 -0.026 0.754 0.902
School-based PD 275 1.522 1.200 1.317 1.261 1.548 1.270 0.759 0.833
Student test scores 2738 0.037 0.041 0.075 -0.037 -0.074 0.022 0.914 0.355
Physics teacher

Teaching practice (index) 272 0.057 -0.056 -0.037 -0.151 0.073 -0.030 0.780 0.758
School-based PD 274 1.321 1.125 1.562 1.250 1.393 0.893 0.111 0.124
Student test scores 2713 0.007 -0.197 -0.047 -0.003 -0.075 -0.092 0.068 0.146

Notes: “IVal-R” tests the equality of the main baseline outcomes among treatment and control teachers who participated in the endline survey (respondents) as well as between
the treatment and control teachers who attritted (attritors). “IVal-P” tests the equality of the main baseline outcomes across all six treatment/response combinations. These tests
are implemented based on the methodology proposed by Ghanem et al. (2024). Regressions use robust standard errors for teaching practice and PD, and clustered standard
errors at the school level for student test scores. The tests were conducted using the Stata command attregtest.
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Table 9 also presents robustness to attrition by re-estimating the treatment effects in alternative

ways. Columns 1 and 2 repeat the main results from Tables 2, 3, and 5.

Columns 3 and 4 calculate the lower bounds by imputing outcome values for the control attritors
using the group means plus 0.1 and 0.2 standard deviations, respectively, and for the treatment
attritors using the group means minus 0.1 and 0.2 standard deviations, respectively. Columns 6
and 7 calculate the upper bounds by imputing the outcomes for the control group attritors with
the group means minus 0.1 and 0.2 standard deviations and imputing the outcomes of the
treatment group attritors with the group means plus 0.1 and 0.2 standard deviations. The results
indicate that both treatment groups have significant impacts on teaching practice and teacher
knowledge, even at the lower bounds, except for Regular PD’s impacts on teacher knowledge
under extreme scenarios (+0.2 standard deviations). For student test scores, however, the impacts

become negative.

Columns 5 and 8 present Lee bounds (Lee 2009), which represent the smallest and largest possible
treatment effects by trimming the upper and lower tails of the outcome distribution based on the
number of individuals induced to be selected by the treatment. While the lower bounds of teacher
pedagogy remain statistically significant across both subjects, the lower bounds for the other
outcomes become insignificant. In summary, the results of teaching practice are robust when
controlling for attrition, even under extreme scenarios, whereas the effects of other outcomes

disappear under such situations.
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Table 9: Alternative Estimation of Treatment Effects to Deal with Attrition

(D 2 A3) “4) ®) (6) (7 ®)
Main Inverse Lower bound Upper bound
specification Probability
P Weighting +.1 SD +.2 SD Lee +.1 SD +.2 SD Lee
Mathematics
Teaching Practice
Regular PD 0.582%** 0.611%** 0.448%** 0.356%** 0.320%* 0.631*** 0.723%** 0.704%**
(0.118) (0.121) (0.061) (0.063) (0.138) (0.060) (0.061) (0.147)
PD-plus-Workbook 0.637%** 0.593%** 0.536%** 0.454%** 0.375%** 0.699%** 0.781%** 0.911%**
(0.117) (0.113) (0.071) (0.073) (0.134) (0.072) (0.073) (0.132)
Teacher Knowledge
Regular PD 0.383%* 0.363* 0.195* 0.103 0.060 0.379%** 0.471%** 0.536%*
(0.191) (0.191) (0.104) (0.105) (0.258) (0.104) (0.105) (0.248)
PD-plus-Workbook 0.479%:* 0.507%** 0.337%** 0.255%** 0.246 0.501 %** 0.582%** 0.973%**
(0.185) (0.177) (0.104) (0.105) (0.220) (0.104) (0.104) (0.184)
Student Test Scores
Regular PD 0.004 -0.033 -0.152%%* -0.248*** -0.382%** 0.038 0.133%* 0.174%*
(0.101) (0.100) (0.054) (0.055) (0.092) (0.053) (0.054) (0.084)
PD-plus-Workbook 0.136 0.156 -0.003 -0.087 -0.414%** 0.165%** 0.249%** 0.508%**
(0.105) (0.100) (0.061) (0.062) (0.076) (0.060) (0.061) (0.080)

Physics
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Teaching Practice

Regular PD 0.494 %% 0.460%**  (0.376%**  (.259%** 0.205%* 0.611%** 0.728%*%  (.748%**
(0.111) (0.113) (0.047) (0.048) (0.123) (0.047) (0.048) (0.146)

PD-plus-Workbook 0.771%%* 0.778%*%  (.662%%*  (.562%** 0.287%** 0.863%**  (.963%** 1.257%%*
(0.128) (0.138) (0.058) (0.059) (0.134) (0.058) (0.060) (0.154)

Teacher Knowledge

Regular PD 0.381* 0.410%* 0.268*** 0.151* -0.106 0.503%** 0.620%** 0.926%***
(0.213) (0.214) (0.087) (0.088) (0.242) (0.087) (0.088) (0.258)
0.626%** 0.666%** 0.490%** 0.390%*** -0.148 0.690%** 0.790%** 1.300%**
PD-plus-Workbook (0.206) (0.198) (0.092) (0.093) (0.239) (0.091) (0.091) (0.244)
Student Test Scores
Regular PD -0.065 0.004 -0.146%** -0.266%** -0.697%** 0.093* 0.213%%** 0.566%**
(0.127) (0.131) (0.051) (0.053) (0.096) (0.051) (0.053) (0.105)
PD-plus-Workbook 0.251%** 0.332%* 0.210%** 0.105* -0.540%** 0.420%** 0.525%%** 1.222%%*
(0.124) (0.140) (0.056) (0.057) (0.078) (0.056) (0.058) (0.100)

Notes: Columns 1 and 2 repeat the main results from Tables 2, 3 and 5. Columns 3 and 4 calculate the lower bounds by imputing outcome values for
the control attritors with the group means plus 0.1 and 0.2 standard deviations, respectively, and for the treatment attritors with the group means minus
0.1 and 0.2 standard deviations, respectively. Columns 6 and 7 calculate the upper bounds by imputing the outcomes of the control group attritors with
the group mean minus 0.1 and 0.2 standard deviations and imputing the outcomes of the treatment group attritors with the group means plus 0.1 and
0.2 standard deviations. Columns 5 and 8 calculate Lee bounds by trimming the upper and lower tails in each treatment group (Lee 2009).

*#* Significant at 1% level. ** Significant at 5% level. * Significant at 10% level
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6. Discussion and Conclusion

This study evaluated the impacts of a primary school teacher PD program and supplemental
student workbooks in mathematics and physics. The study finds that the teacher PD program
improved teaching practices and teacher content knowledge but did not enhance student test
scores. When student workbooks were provided as a supplement to teacher PD, however, student
test scores improved. Although this program did not offer participants financial or promotion-
linked incentives during or after the training, teachers continued their efforts to improve their

practice, which may have reinforced the impacts of the program.

The impacts of the interventions were stronger for less-experienced teachers, but the effect of the
workbooks was weaker for low-performing students. This finding suggests that the content of the
interventions aligns with the needs of less experienced teachers, while the level of the workbooks,
designed to adhere to the curriculum, was challenging for low-performing students. A similar
finding was reported in Kenya, where the provision of textbooks was effective only for high-
achieving students (Glewwe, Kremer, and Moulin 2009). To tackle the learning crisis in Africa,
where more than half of students are not achieving basic skills (UNESCO Institute for Statistics
2017), the material in teacher training and workbooks, or even the national curriculum and
textbooks, may need to be revised so that low-achieving students can better comprehend what

they are being taught in class.

The results of this study raise several policy-related questions. First, why did the government-
implemented teacher PD program in Ethiopia improve teaching practice, while the government-
implemented PD evaluated by Loyalka et al. (2019) in China had no impact? One explanation
may lie in differences in program characteristics. Loyalka et al. (2019) attribute a major reason
for the lack of impact of professional development (PD) in the Chinese intervention to its content,
which was overly theoretical and difficult for teachers to implement, and its delivery, which was
rote and passive. In contrast, the PD in Ethiopia emphasized practice over theory: the training
taught teachers how to conduct hands-on activities and laboratory techniques, and included

extensive discussion and classroom demonstrations.

The second question concerns why improved teaching quality did not translate into better student
test scores. Learning theory and empirical evidence suggest that teaching quality does not directly
affect student achievement but rather has an indirect effect when students utilize learning
opportunities (Praetorius et al. 2018; Christ et al. 2022). In Ethiopia, workbooks may have
increased learning opportunities by extending students’ learning time and helping them retain

material covered in class.

Third, can the workbooks alone improve student test scores in the absence of teacher PD?

Although substantial evidence indicates that simply providing inputs such as textbooks and
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materials may not enhance student learning (Glewwe et al. 2004; Glewwe, Kremer, and Moulin
2009; Sabarwal, Evans, and Marshak 2014; Kozuka 2023), the workbook intervention in
Ethiopia not only provided workbooks but also integrated them with teacher assistance in
supplementary classes. Thus, if revised for a stand-alone intervention, the workbook intervention
could have improved student test scores without teacher PD. However, its impact may be reduced
if there are complementarities between the PD and the workbooks, which our program aimed to
achieve.'® We did not create an additional treatment group to test the impact of the single
workbook intervention because our goal was not to improve student test scores in the short term

at the expense of improving teaching quality.

Finally, should low- and middle-income countries continue implementing teacher PD programs,
even if they do not directly improve student test scores? This study alone cannot answer this
question; however, if teacher quality is the key to student learning and the learning theory above
is correct, then teacher PD should remain a long-term strategy. More fundamentally, the prevailing
research trend, which focuses primarily on student test scores, may need to be reconsidered, as
teachers should support student growth across multiple dimensions beyond test performance and

should be able to respond to student needs rather than simply teaching to the test (Milner 2013).

Low- and middle-income countries face the challenging task of tackling the learning crisis for
children today while simultaneously developing their education systems for future generations
(World Bank 2018). Future research should provide policymakers with evidence that informs both

short-term and long-term solution

10 For example, Mbiti et al. (2019) show that the test score improvements from a grant program and a
teacher performance pay program were significantly larger when implemented together than when
implemented separately in Tanzania, suggesting complementarities between the two programs.
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Figure A1 : Lesson Observation Checklist

No Criterion 1 2 3 4 n/a Evidence

1 | Lesson plan has objectives of the lesson that are appropriate
for student learning based on competencies in respective
syllabus.

Lesson
plan

2 | Teacher conducts appropriate starter activities to arouse
interest of students toward the lesson.

3 | Teacher provides students with a key question/problem/issue
to think over.

Teacher provides students with activities (with T&L materials
where necessary) that are appropriate and adequate to meet
the lesson objectives (including improvised materials).

Lesson progression
AN

5 | Teacher facilitates the class to make a summary reflecting
their learning.

6 | Students answer teacher’s questions actively.

The lesson is student-centred.

Student
partici-
pation
3

8 | Teacher uses chalkboard effectively.

Lesson delivery

9 | Teacher deals with students’ questions properly.

10 | Teacher deals with students’ responses properly.

11 | Teacher gives clear instruction/necessary support to students
and supervises learning activities.

12 | Teacher uses time effectively and makes appropriate pacing
of lessons for student learning.

lesson delivery

13 | Teacher explains concepts and ideas using appropriate
language and techniques to make student easily understand
the lesson.

Basic knowledge and skills of

14 | Teacher presents subject matter contents correctly.
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Abstract (in Japanese)
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