RISE Working Paper 23/134
RIS March 2023

Screening Teachers in Indonesia: Does Ex-
Ante Teacher Characteristics Assessment
Predict Teaching Effectiveness?

Luhur Bima, Arjuni Rahmi Barasa, Shintia
Revina, Niken Rarasati, and Asri Yusrina

Abstract

Selecting good teachers is vital as it can lead to a pool of teachers who will continuously strive to improve their
teaching quality. Therefore, strengthening the assessment tools for screening effective teachers at their point of
entry into the profession is important to improving teaching quality. While abundant studies have been
conducted on improving teacher screening strategies in developed countries, only few have examined the
process in the contexts of developing countries. Our study aims to enrich the literature on improving teacher
screening in developing countries by testing sixty-two teachers using a set of teacher assessment instruments
that measure both cognitive and non-cognitive skills. We discovered a significant and positive correlation
between teacher competence in numeracy and student numeracy achievement. Furthermore, assessing
teaching practices using a lesson demonstration is positively associated with students’ achievement. However,
we found a significant but negative relationship between teacher competence in literacy and student literacy
outcomes. We also reported a similar pattern in the correlation between teachers’ portfolio assessments and
students’ learning outcomes. The negative correlation in literacy measurements may be explained by the
difficulties experienced by teachers in Indonesia in translating their knowledge into practice, as there are no
specific subjects designated to Indonesian language and reading comprehension. From a policy perspective, the
government and education institutions can strengthen their teacher recruitment mechanisms by adopting
instruments that can predict teacher effectiveness. Furthermore, these screening instruments should be
combined with ex-post assessment tools as those assessments will provide a comprehensive overview of
teacher capabilities, not only in terms of prospective teacher characteristics but also in terms of their actual
classroom teaching performance after a certain period of teaching practice.
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1. Introduction

Teachers play an essential role in influencing student outcomes, not only in the short term, for
example in learning outcomes as reported by Crawfurd and Rolleston (2020), Canales, A. and
Maldonado, L. (2018), and Metzler and Woessmann (2012), but also in the long term, for example in
earnings in adulthood (Chetty et al., 2014). Nevertheless, improving teacher quality to support a
better learning environment for students is onerous. For decades, cross-national research has
sought to examine how to improve teacher productivity (Bruns et al., 2018; Taylor and Tyler, 2012;
Darling-Hammond, 2010; Hyslop-Margison and Sears, 2010; Nengwekhulu, 2008). However, there is
an evident absence of a silver bullet that works in all contexts.

A straightforward option for improving teacher performance is to offer better financial incentives.
However, the results of such mechanisms remain unclear, especially in the context of developing
countries (Imberman, 2015). For example, using school datasets in the United States, Figlio and
Kenny (2007) found that performance-based teacher financial incentives were positively associated
with higher student test scores. On the other hand, an evaluation of the Indonesian teacher
certification allowance program by De Ree et al. (2018) reported that financial incentives improved
teachers’ satisfaction but not students’ learning outcomes. Similarly, Wang et al. (2014) found that a
teacher performance-based pay program in China did not improve education quality. The program’s
restrictions and regulations caused teachers to focus on fulfilling the indicators of performance pay
rather than enhancing their teaching skills.

Literature suggests that selecting high-quality teachers is vital, as it can lead to a pool of teachers
who will continuously strive to improve their teaching quality. Kini and Podolsky (2016) state that
the benefits of teaching experience to improving teacher expertise are better targeted at carefully
selected teachers. Moreover, based on their analysis of the Florida Education Department dataset,
Chingos and Peterson (2011) argue that while development training for in-service teachers may have
little impact on its teachers’ quality, state certification examination was more likely to identify
effective teachers. Therefore, strengthening the mechanisms for screening teachers at their point of
entry into the teaching profession is critical to improving teacher quality.

For years, scholars have attempted to improve screening strategies to effectively predict the future
performance of prospective teacher candidates (e.g., Klassen et al., 2020; Kane et al., 2008). Cruz-
Aguayo et al. (2017) evaluated the predictability of teacher candidate screening instruments used in
public schools in the United States, the Urban Teacher Perceiver Interview and the Academic Skill
Assessment portion of the Praxis Test on teacher performance measurement. However, their study
did not link screening scores with student learning outcomes as an indicator of teacher performance.
In another study, Rockoff and Speroni (2011) conducted an in-depth teacher survey to collect
information on various teacher aspects, including cognitive ability, content knowledge (CK), personal
traits, and personal beliefs and values. Their analysis of the relationship between these factors and
student test scores suggested that a broad set of teacher measurements can enhance select teacher
quality rather than focusing on individual aspects separately.

While abundant studies have been conducted on improving teacher screening strategies in
developed countries, only few have examined the process in the contexts of different developing
countries. Several of the few studies examine teacher recruitment reform in Latin American nations.
For example, Cruz-Aguayo et al. (2017) found no evidence that teacher evaluation processes used in
Ecuador—including a written test, a demonstration class, and other measurements—could predict
teacher effectiveness in improving student learning outcomes. Meanwhile, Bertoni et al. (2020)
evaluated the teacher hiring system in Peru, which consists of two stages: a centralized and
decentralized selection processes. The authors reported mixed results in terms of the correlation
between teacher screening tests and teacher performance measurement.
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In screening and selecting effective teachers, Staiger and Rockoff (2010) proposed an ex-post
evaluation in which teaching practices are assessed in a real classroom during a probationary period.
High-performing teachers are then retained and can continue to teach. In line with the study by
Staiger and Rockoff, Hwa and Pritchett (2021) emphasized the importance of teacher performance
assessment at the end of the probationary period in order to determine teachers’ true ability to
perform in the classroom.

Although the ex-post evaluation method could be more effective at selecting the correct candidates
as it provides more information on their teaching performance, in practice, this approach can prove
challenging due to several constraints. One primary limitation is that the method requires more
frequent hiring, as new teacher candidates must be recruited to replace teachers who fail to pass
the probationary period. However, institutions responsible for recruiting teachers (both schools and
governments) may experience the cost of teacher turnover, including its negative effect on students
(Zeitilin, 2021; DeFeo et al., 2017; Watlington et al., 2010). Additionally, the system must be
transparent and accountable to ensure that all stakeholders accept the assessment. Otherwise,
frictions may arise due to unfair selection processes (Khanal, 2011).

This study aims to contribute to the discussion on effective teacher selection by evaluating the
assessment tools for observable teacher characteristics, for example cognitive skills, in the context
of developing countries. As the literature on teacher screening implementation remains relatively
limited in developing countries, the current study adds further empirical evidence on whether
teacher screening activities are significantly correlated with student learning outcomes. Moreover,
the study evaluates whether teacher screening tools are sufficient to effectively predict the
performance of prospective teacher candidates or whether these tools must be substituted or
complemented with other approaches in order to optimize the search for effective teachers who can
help students to improve their learning outcomes.

The analysis of our study is similar to the findings of Rockoff and Speroni (2011), yet the nature of
our study differs in that we have the opportunity to test our set of teacher assessment instruments
in a high-stakes environment. We collaborated with a local government in Indonesia that wished to
assess sixty-two school-hired contract teachers (commonly known as honorary! teachers) in public
schools under its jurisdiction to gain information on the teacher quality so that the government can
improve the education quality in its region. Unlike data collected through surveys or taken from a
low-stakes environment, which may suffer from downward bias in teacher measurement results, the
current study’s setting allowed us to ensure that the participants in the teacher assessment were
highly motivated to take the tests seriously. As a result, the assessment results should reflect
participants’ abilities more accurately.

We use primary data on teachers and students for our analysis. The sample for the study is the
population of school-hired contract teachers in public primary schools in one district in Indonesia.
The data includes sixty-two teacher respondents who were assessed using various test instruments.
We measured the teachers’ cognitive skills in terms of pedagogical content knowledge (PCK) and
CK—for both literacy and numeracy subjects—and numerical professional knowledge. In addition to
these measurements, we also assessed the teachers’ teaching practices by conducting interviews in
order to determine their perceptions of how they implement teaching activities, to evaluate their
teaching demonstrations, and to examine their portfolios.

1 Honorary teachers are teachers hired by public schools to address teacher supply shortages. These teachers
are informally hired (without a formal contract) and are largely underpaid.
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We also assessed the learning of students taught by the teacher respondents in literacy and
numeracy subjects, thus allowing us to estimate the association between teacher skills and student
achievement. Around 1,400 students participated in the two-round student learning assessment,
which was conducted before and after the teachers were assessed. The Least Absolute Shrinkage
and Selection Operator (LASSO) regression method was employed to analyze the data, primarily to
estimate the relationship between teacher characteristics measured by our instruments and student
achievements (Ranstam and Cook, 2018; Tibshirani, 1996). This method helped us to select relevant
controlled covariates for the model from a large number of available potential variables in order to
obtain optimum regression results.

We found that teacher competence in numeracy is significantly associated with student numeracy
outcomes. The composite of our three numeracy assessment instruments is positively correlated
with student numeracy test scores, where one standard deviation higher of this composite is
associated with an additional 0.11 standard deviation in the students’ average scores. Furthermore,
if the teacher numeracy measurements are analyzed separately, only their competence
measurement in professional numeracy is significantly correlated with the students’ score. An
increase of one standard deviation in teacher numerical professional score is associated with an
additional 0.10 standard deviation in student numeracy outcomes.

While the relationships between our measurements on teacher numeracy competence and student
achievement are significant and positive, we learnt that the teachers’ competence in literacy PCK
tends to correlate negatively with student literacy achievements. An increase in the teachers’
literacy PCK score by one standard deviation is associated with a 0.07 point lower standard deviation
in the students’ scores. If the students are divided into low- and high-ability students based on their
initial abilities, the teachers’ numeracy skills are positively correlated with student achievement in
both groups. Nevertheless, this pattern does not occur in literacy. We found that only students in
the low-ability group were influenced by teacher competence. Meanwhile, there is no evidence of a
relationship between teacher literacy and student outcomes in the high-ability group.

The negative correlation between the teacher’s literacy PCK and student’s literacy scores must be
interpreted cautiously. Teachers may have difficulty translating their knowledge into practice, as
there are no specific subjects designated to Indonesian language and reading comprehension
learning. Moreover, the materials presented in Indonesian language lessons suggested by the
national curriculum do not focus on developing students’ reading abilities, especially at the higher
cognitive level of reading. Instead, Indonesian language lessons focus largely on vocabulary,
grammar, and knowledge of various text genres (Minister of Education and Culture Regulation No.
37/2018).

We also uncovered significant relationships between several measurements of teachers’ non-
cognitive skills and student numeracy scores. Assessing teaching practice using a lesson
demonstration is positively associated (0.08 standard deviation) with student achievement. On the
other hand, we found that the teachers’ portfolios are negatively correlated (-0.08 standard
deviation) with the students’ numeracy scores. Furthermore, our analysis shows that none of the
non-cognitive measurements have significant relationships with student learning outcomes in
literacy.

From a policy perspective, the government and education institution can strengthen their teacher
recruitment mechanisms by adopting instruments that can predict teacher effectiveness, for
example teaching demonstration assessment and numeracy skills assessment, when screening
prospective teacher candidates. Furthermore, the assessment of prospective teachers should be
complemented by an ex-post assessment after a probationary period. This assessment will provide



information on the candidates’ actual capabilities to teach in a classroom, which cannot be observed
in the early screening phase of the assessment (Hwa and Pritchett, 2021).

The next section briefly discusses how teacher competence is assessed in Indonesia. Section 3
provides a description of the data and method used in the current study. We present the results of
our analysis in Section 4 and its discussion in Section 5. We conclude and provide recommendations
in Section 6.

2. The Teacher Hiring Process in Indonesian Public Schools

In Indonesia, the teacher workforce is dominated by civil servant teachers (52%)? recruited by the
government to teach in public schools. Being a civil servant teacher is highly demanded since it
offers various benefits. Civil servant teacher in Indonesia receives teacher certification allowance in
addition to the basic wage and other civil servant’s allowances. Furthermore, it has a high job
security level since the possibility of being dismissed from the position is very low. These advantages
attract a huge pool of candidates who apply for this position. As the applicants exceed the available
positions, the government conducts a selection mechanism in the hiring process. In the past, the
selection process was based only on administrative formality. Nevertheless, as the bureaucratic
system reform has progressed, the civil servant teacher candidates must pass the enroliment test to
win the position (Huang et al, 2020).

Civil servants, including teachers, are recruited using the national civil service exam. Information and
arrangements for application processes for teaching positions are handled by the district
government (for early childhood to junior secondary school) and the provincial government (for
senior secondary school). Meanwhile, the examination tools and system are developed and
organized centrally by the Ministry of Administrative and Bureaucratic Reform.

Figure 1. Civil-Servant Teacher Selection Procedure
The government announce Teacher candidates submit Administrative selection

open civil-servant teacher applications process
positions

Appointed as civil-servant Civil service basic

teacher Field-specific tests SErEEm

As shown in Figure 1, prospective teacher candidates who wish to become a civil-servant teacher
must complete several steps in the recruitment process. Applicants for teaching positions are
required to indicate one specific position at the school of their choice. This selection cannot be
changed once they have submitted their application. Applicants for teaching positions who meet the

2 According to data from the Ministry of Education and Culture, there are approximately 2,906,000 teachers in
Indonesia. 52% of these are civil servants and 24% are public school-honorary teachers. Moreover, the rest of
teacher workforce are in the private schools.



administrative requirements are eligible to take the civil service exam, which consists of the same
basic competency tests as those taken by applicants for other vacant public sector positions (i.e.,
nationalism, psychology, and general intelligence tests), with an identical passing grade. In each test
round, the top three candidates with the highest scores for each vacant position will be shortlisted
for the next round, where they will take field-specific tests according to their subject. The shortlisted
teacher candidates will take pedagogical knowledge and content knowledge tests. Teaching
demonstrations and interviews are not required as part of the public teacher recruitment process.
The candidate with the highest score on the test for each vacant teaching position will be
automatically appointed as a civil servant teacher. These teachers are virtually on track for life
tenure within the civil service (Huang et al., 2020).

Although the central government regulation formally prohibits public schools from recruiting non-
civil servant teachers, many public schools and local governments continue to hire contract teachers
to address teacher shortages that the central government cannot resolve due to budget constraints.
Contract teachers are usually novice teachers who have just graduated from the teacher preparation
programme and are awaiting the opening of civil servant teacher positions. Many contract teachers
who fail the civil servant exam continue working informally in schools for many years. It is important
to note that teachers fail the civil servant exams due to a number of reasons, including
administrative requirements or moderate scores in the general basic competence test relative to
other applicants. Unsuccessful attempts at passing the civil servant exam do not necessarily reflect
teachers’ lack of pedagogical or professional knowledge and skills.

Unlike civil servant teachers who are required to pass several tests to attain their positions, honorary
teachers are recruited informally by schools. If any, the selection process of these teachers often
only requires them to meet administrative criteria, for example holding a bachelor’s degree
certificate. As the central government does not formally recruit contract teachers, their salary is
usually covered by the school’s operational fund, which is extremely limited (Usman et al., 2007).
This is one of the main reasons why school principals who take the initiative to recruit contract
teachers do not apply any assessments to teacher candidates and are willing to accept contract
teachers with minimal qualifications. Nevertheless, in several districts with greater budgets, district
governments are willing to finance the salary of contract teachers by employing candidates as
district-hired contract teachers.

The current study attempts to improve the existing civil-servant teacher recruitment process by
modifying the field-specific test component. The default test only consists of pedagogical knowledge
and content knowledge written tests. Based on previous literature, we propose adding several
additional instruments that are positively correlated with teaching effectiveness and learning
outcomes, including teaching practice assessments and interviews. Our hypothesis is that, if the
modified field-specific tests have a significant impact on learning outcomes, they can improve the
overall recruitment procedure of civil-servant teachers. Additionally, the modified assessment tools
may be useful for schools that take the initiative to hire their own teachers in order to fill gaps
produced by teacher retirement or resignation that cannot be immediately addressed by the central
government.

3. Methodology

Our main study sample consists of contract-based primary school teachers and their students in one
city in Indonesia. We collected information on the teachers’ cognitive and non-cognitive skills
through a set of assessments that we developed. We also assessed the literacy and numeracy
learning outcomes of the students taught by the sample teachers. Having information on the
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teachers’ skills and their students’ outcomes allows us to analyze which types of observable teacher
skills may be significantly associated with student outcomes. We employed a one-step, lagged value-
added model in performing our analysis. Moreover, the LASSO regression was implemented to
optimize the regression analysis by selecting a set of control covariates that have non-zero
coefficients.

3.1. Context

In this study, we focus on contract teachers recruited by public primary schools in Bukittinggi, a city
in West Sumatera Province. Like other districts in Indonesia, the Bukittinggi City Government allows
public schools in its area to recruit contract teachers to address teacher shortages. In 2019, the
Bukittinggi Government wished to improve the welfare of its honorary teachers by promoting them
to district-hired contract teachers?. Teachers with the latter status receive salaries at the regional
minimum wage standard, i.e., around five times the salary of honorary teachers. Additionally,
Bukitinggi, among other districts in Indonesia, has been known as a district with strong educational
culture. The local community acknowledges education as a very important aspect. Parents prioritize
their children’s education so that their children can obtain higher education achievements to
increase their social status. Thus, readers are supposed not to view Bukittinggi as a representative of
districts in Indonesia.

Before promoting these contract teachers, the Bukittinggi Government wished to examine the
teachers’ levels of competence and what needed to be improved to enhance educational outcomes
in Bukittinggi. We took advantage of this opportunity by assisting the Government to assess the
contract teachers’ competence. The collaboration allowed us to conduct the assessment in a high
stake testing environment, as the Bukittinggi Government had agreed to inform the teachers that
the assessment results would affect their promotion. For the assessment, we developed a set of
tools to gauge the teachers’ competencies, including cognitive and non-cognitive skills. When
developing the tools, we considered their predictive ability to identify effective teachers and their
ease of use for school staff members and local governments responsible for selecting and hiring
teachers.

As part of the collaboration, we informed the Bukittinggi Government of the results of the teacher
assessments. The teacher participants were ranked based on their assessment performance.
Furthermore, the Bukittinggi Government decided, based on various factors including the political
interest of the mayor of Bukittinggi, that all teacher participants would be contracted by the
Bukittinggi Government. Moreover, the Bukittingi education agency used the assessment results to
encourage schools to enhance their teachers’ skills. The Bukittinggi Government also planned to use
the results as input for developing teacher training programs.

Approximately sixty-two classroom teachers participated in our assessment. We also assessed
around 1,400 students taught by the teachers participating in the assessment. The purpose of
examining the students’ learning outcomes in numeracy and literacy was to identify which teacher
selection instruments were associated with student learning outcomes. In addition, we also
surveyed the students’ parents to identify family characteristics that can potentially affect student
outcomes.

With a permission from the Bukitinggi government, we collected student data in two rounds. The
first was conducted in August 2019, two months before the teacher assessment. Furthermore, the
second round of student data collection was conducted in October 2020, which was the third month

3 District-hired contract teachers are teachers who have a formal contract from the district government and
paid by the government from the district budget.



of the new academic year for 2020/2021. Our initial plan was to complete the assessments before
the 2019/2020 academic year ended. However, the pandemic forced us to postpone the activities.
The second round of data collection suffered from student attrition in which around 239 students
who participated in the first round of data collection were not able to participate in the second
round of assessments due to various reasons. Nevertheless, as presented in Table A.4 in the
appendix, we found that the mean scores between the students who completed both assessments
and those who did not take the second round of testing for numeracy are not statistically different.
On average, there is an attrition rate of four student for each sample teacher. Despite there being
three teachers with more than ten students who only attended the first round of assessments, we
found that the mean scores between sample obs1 and sample obs2 for numeracy are not
statistically different. However, student literacy scores could be affected by student attrition, despite
the size being relatively small.

It is important to note that learning activities were significantly affected by the pandemic situation
during our second round of data collection. The sample students in the first round testing cohort
were required to study from home from March to October 2020. During the second round of data
collection, they had been taught by new teachers for approximately three months. We are aware
that the teachers in the following year level may have affected the students’ learning outcomes, as
we conducted the second assessment in the subsequent academic year. Nevertheless, the
attribution of the new teachers during this short period of time is expected to be relatively small, as
learning activities remained suboptimal due to the learning from home policy. The second round of
data collection was required to be conducted by visiting students in their homes, as the seven
schools were not yet open for learning activities. Despite expecting that any systematic bias due to
the pandemic would be minimal as all student samples equally experienced the situation, it is
important to note that the sample teachers were not able to teach optimally, which could lead to
the underestimation of the contribution of teachers’ skills to student learning outcomes.

The research sample for the current study focuses on contract teachers in one city (Bukittinggi City).
Consequently, the relevance of our results may be limited only to this group of teachers and may not
be representative of teachers in general in Indonesia. The characteristics of other types of teachers,
for example civil servant teachers, may be different from our sample. Nevertheless, the results of
the current study are still insightful in understanding the correlation between teacher characteristics
and student learning outcomes.

3.2. Teacher and Student Assessment Instruments

Research on teacher recruitment focuses on analyzing the teacher factors that matter to student
learning outcomes and what screening instruments can effectively predict the performance of
prospective teacher candidates. Previous studies have suggested that teacher cognitive skills
positively impact student achievement. For instance, Tchoshanov et al. (2017) found that, in lower
secondary schools, the correlation between the mathematical CK acquired by a teacher and student
performance in mathematics is statistically significant. Baumert et al. (2010) also reported a
significant effect of a teacher’s PCK on student achievement through cognitive activation and
individual learning support channels.

Furthermore, other studies have argued that teacher non-cognitive skills can also positively
influence student achievement. Kane et al. (2011) analyzed the ability of teaching practices to
predict student achievement based on the Cincinnati Teacher Evaluation System (TES) dataset,
which evaluates teaching practices in four domains: (i) Planning and Preparing for Student Learning,
(i) Creating an Environment for Student Learning, (iii) Teaching for Student Learning, and (iv)
Professionalism. The authors found that a higher ability to manage the classroom environment may



lead to higher student learning outcomes. Similarly, Allen et al. (2011) suggested that the quality of
student-teacher interactions may predict student learning gains.

We developed screening tools to identify teachers’ cognitive and non-cognitive skills and correlate
the skills with student learning outcomes. Table 1 describes our screening tools, their objectives, and

the aspects that each tool attempts to measure.

Table 1 Description of Screening Tools

Tool

Objective

Measure

Teaching portfolio
document

This is a preliminary
assessment to determine
the teachers’ capacity in
terms of teaching
methods, performing
student assessments,
developing their skills,

and teaching evaluations.

We adopted the teaching portfolio assessment used
in developed countries, including the United Kingdom
and Australia. Teachers were requested to submit
materials that reflect their teaching development
progress, including examples of their teaching tools,
examinations or quizzes that measure children’s
learning progress, proof of training or workshops
attended related to teaching development, etc.

We developed a rubric that can be used by
independent evaluators based on the following
aspects: (i) teaching methods, (ii) student assessment,
(iii) development of (teaching) skills, and (iv) teaching
evaluation.

Content knowledge
(CK) test (written test
consisting of fifteen
questions)

To examine the levels of
teachers’ CK in literacy
and numeracy.

To determine the link between teacher subject
mastery and student subject knowledge in numeracy
and literacy, we selected approximately 30% of items
from the CERMAT (Comprehensive Reading and
Mathematics Assessment) (Rarasati et al., 2020).

Pedagogical content
knowledge (PCK) test
(written test
consisting of fifteen
questions)

To examine the levels of
teachers’ PCK in literacy
and numeracy.

We assessed two components in the PCK test:
knowledge of teaching concepts (KTC) and knowledge
of students’ knowledge (KSK) (Olfos et al., 2014). In
the KTC component, we assessed teachers’
constructivist orientation toward learning and their
knowledge of organizing their teaching. Meanwhile, in
the KSK component, we evaluated teachers’
knowledge on student learning, for example common
errors made by students in specific topics and their
thoughts on these topics.

Professional
numeracy (PN) skills
(written test
consisting of ten
questions)

To measure basic literacy
and numeracy skills,
regardless of the
teachers’ expertise.

The test measures teachers’ ability to use data and
research to diagnose student learning processes
(Guerriero, 2017). This ability helps teachers to
reflect, evaluate, and improve their teaching
practices. We adopted the professional skills test
administered by the United Kingdom’s Department of
Education.

Teaching practice test
(15-minute teaching
demonstration
session)

To assess teachers’
communication and
classroom management
skills, as well as their
concept and
understanding of certain

We developed a rubric that can be used by
independent evaluators to measure general
pedagogical knowledge and professional skills (e.g.,
communication and instructional decision-making
skills). The rubric measures five aspects: (i)
introduction (opening activities), (ii) presentation, (iii)




subjects in daily teaching | interaction with students, (iv) teaching aids, and (v)
activities. attitude (poise and professional conduct). The
assessment rubric for teaching demonstrations can be
seen in Table A.5 in the appendix.

Interview (15-minute | To assess teachers’ We developed a rubric that evaluates teachers’

session) communication skills, and | answers to questions about differentiation of teaching
attitudes and beliefs based on students’ competence, student assessment,
towards teaching and and their experience in doing both. The assessment
student learning. rubric for teacher interviews can be seen in Table A.6

in the appendix.

For PCK, we designed questions that incorporate the same curricula (i.e., geometry, reading
comprehension) as the CK tests to determine how teachers deliver their subject mastery to the
students. We used items response theory (IRT) for all written tests to create a score on teachers’
latent ability based on items with different difficulty levels.

For the teaching practice test and interview, we were interested in assessing teachers’
communication skills. Teachers demonstrate communication skills at school, particularly with
colleagues, students, and parents; thus, such skills should be assessed. Cook and Friend (1993)
argued that fostering collaboration with peers provides many benefits in dealing with instructional
issues. Teachers with the ability to communicate well in a team are more likely to discuss the
curriculum and other difficulties, resulting in a more robust instruction plan in the classroom.
Regarding teacher-student interaction, Frymier and Houser (2000) identified that interpersonal
communication between teachers and students leads to more effective teaching, as it strongly
relates to student learning and motivation. Furthermore, effective communication with parents may
help teachers improve student achievement as this provides a deeper understanding and a mutual
expectation of students’ needs (Sheldon and Epstein, 2005).

Student Achievement Test

We assessed the students’ numeracy and literacy abilities using the CERMAT (Comprehensive
Reading and Mathematics Assessment) tool (Rarasati et al., 2020). CERMAT is a literacy and
numeracy assessment tool developed by the RISE Indonesia team based on the Indonesian 2006 and
2013 curriculum combined with TIMSS and PIRLS numeracy and literacy cognitive domain
frameworks. The instrument was developed to support studies conducted by the RISE Indonesia
team, as there are no existing standardized literacy and numeracy tests that could be used for our
analysis. Hence, this instrument is mainly used in studies conducted by the RISE Indonesia team.

The instrument was designed to assess the skills of students in grades 1 to 9 in understanding
mathematical concepts, applying ideas to solve real-life problems, analyzing, synthesizing,
evaluating, and performing other types of systematic thinking using mathematical concepts. For
reading, the assessment covers skills such as retrieving explicit information, making inferences,
integrating information, interpreting implicit information, and applying critical thinking to reading
materials.

The current study uses booklets for grades 1 to 6 all items in which are written in Indonesian. To
capture the students’ learning progress while being taught by the sample teachers, we conducted
two rounds of CERMAT tests. The first round was conducted in August 2019 in school settings. 1,803
students taught by 63 classroom teachers participated in the test. The second round was carried out
during the COVID-19 pandemic in October 2020. Hence, we made several adjustments in
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administering the test. First, the test was performed at students’ homes, monitored by enumerators.
Second, we cut the test length by about 35% (from twenty-one to fourteen items on average for
numeracy and sixteen to eleven items on average for literacy). Attrition occurred during the second
round of the test. Students who were in grade 6 in the first round had already graduated by the time
we held the second round of testing. Moreover, due to the pandemic’s health and safety concerns,
not all parents were willing to have their homes visited for testing. The attrition left 1,414 students
of 62 classroom teachers who completed the second-round of testing.

We conducted two rounds of data collection to examine how the students progressed after being
taught by the sample teachers for one year. We compared the two test scores fairly by employing a
two-step equating method. The first step was implemented during the test design. CERMAT booklets
were designed to have sufficient anchor items (35%) between grades and between the two test
rounds (Rarasati et al., 2020). The second step was to obtain students’ latent ability scores based on
items’ parameter estimates based on IRT analysis for all grades and test rounds. This step enabled
the score to have the same scale across grades and test rounds (Cook and Eignor, 1991). We re-
examined the effectiveness of the anchoring method in the equating process using IRT and found
that several items appeared to have incongruence difficulty levels when comparing the estimate
based on psychometric analysis and qualitative judgment according to the content domain. We
dropped seven numeracy items and four reading comprehension items from the analysis to
minimize bias estimation due to the incongruence difficulty level.

Teacher Content Knowledge Testing

To capture the link between teacher subject mastery and student subject knowledge in numeracy
and literacy, we selected approximately 30% of items from CERMAT for the CK test. The test was
designed for students in grades 1 to 9.

According to IRT analysis, we used items from third to sixth-grade booklets with higher difficulty
levels according to item response theory (IRT) analysis based on data taken during the CERMAT
development process (Rarasati et al., 2020). For PCK tests, we designed problems that incorporate
the same curricula (i.e., geometry, reading comprehension) as CK tests to assess how teachers
delivered their subject mastery to the students.

3.3. Analytical Method

The current study identifies which aspects of teacher attributes correlate with student learning
outcomes. Our analysis uses the one-step lagged model that has been widely used to estimate
teacher effectiveness in other studies (Koedel et al., 2015). We estimate the correlation between
teacher competencies and student learning value-added using the following regression model:

Yir =ao+ Y1+ B8-Sk +v1 Xk +v2 Vi +vs-Z +g

Where Y is the learning outcome in literacy or numeracy of student j taught by teacher k in period t.
Meanwhile, S is a vector of teacher-written test instruments, portfolio, interview score, and
microteaching score, X is a vector of student characteristics including grade, average class size and
test score, and parents’ education. V is a teacher background vector consisting of age, teaching
experience, and education, while Z is a school-level variable. E is an error term.

Our dataset consists of various student, parent, and teacher variables. On one hand, this allowed us
to explore appropriate control variables relevant to our model. However, on the other hand, having
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too many potential covariates could cause an overfitting issue in the estimation. In our dataset,
around sixty-five variables could be considered as potential covariates. Hence, we used the LASSO
regression method to help select control variables in our estimation. The LASSO regression is a
machine learning technique that minimizes prediction error, providing only a limited number of non-
zero coefficients (Ranstam and Cook, 2018; Tibshirani, 1996). For instance, McEligot et al. (2020)
applied logistic LASSO regression to identify and select the most relevant variables associated with
self-reported breast cancer status. Additionally, we used the Stata 17 software in analyzing the data
using the LASSO regression approach.

4. Results

4.1. Descriptive statistics

We began our analysis by examining the teacher participants’ performance in the assessment. As
presented in Table A.2 in the appendix, we determined that from the measurements of teacher
competence in numeracy, teachers performed better in professional numeracy, as it represents the
basic knowledge that should be acquired by all teachers to evaluate the progress of student learning.
Furthermore, we uncovered that teachers assigned to higher grades tended to achieve higher scores
in all written tests. We found that the variation of teacher skills was quite large, in which teachers
assigned to grade two were more likely to perform badly compared to teachers of other grades.
Teachers tended to demonstrate better competence in non-cognitive skills than in cognitive skills.
Moreover, we found that the variation in teachers’ non-cognitive skills across grades was relatively
small.

Table 2 presents the pairwise correlation of student test scores and teacher assessment results. We
can see that, at the student level, the 2020 literacy scores are positively associated with the 2020
numeracy scores. We note that students’ 2020 literacy scores have no significant correlation with
teachers’ literacy CK or PCK. On the other hand, the correlations between teachers’ numeracy skill
measurements are substantial. The students’ 2020 numeracy scores significantly correlate with
teachers’ PCK, both in literacy and numeracy. Furthermore, although the correlation is minimal, we
see that student literacy and numeracy scores are positively correlated with teachers’ teaching
demonstration assessments.

Overall, most teacher tests are significantly correlated, although the size varies across test
instruments. We note that significant correlations appear in teachers’ numeracy-related skill
measurements. The correlation between teacher numeracy knowledge and numeracy pedagogical
knowledge is approximately 0.75. Meanwhile, the correlation between numeracy knowledge and
numerical professional skill is around 0.62. Although the size is relatively small, there is also a
significant correlation between literacy CK and literacy PCK. In addition to this, the assessment
scores on microteaching seem to have a significant and positive correlation with the other tests,
except for PCK in literacy.
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Table 2 Pairwise Correlation of Student and Teacher Scores

Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
(1) SLIT19 1
(2) sLIT20 0.3452* 1
(3) SNUM19 0.3117* 0.2517* 1
(4) SNUM20 0.2586* 0.3421* 0.2949* 1
(5) CKB -0.0186 0.0320 -0.0021 0.0138 1
(6) PCKB -0.0532* -0.0489 -0.0754* -0.0556* 0.308* 1
(7) CKMm -0.0613* 0.0609* 0.0293 0.0353 0.2277* 0.1987* 1
(8) PCKM -0.0184 0.0664* 0.0038 0.0491* 0.0620* 0.1752* 0.7466* 1
(9) NP -0.0537* -0.0195 0.003 0.0233 0.1210* 0.1852* 0.6222* 0.5369* 1
(10) INT 0.0054 0.0143 0.0264 -0.0212 0.0835* 0.1563* -0.0466 -0.003 -0.1071* 1
(11) TEACH  0.0047 0.0837* -0.0496* 0.0818* 0.0867* 0.0150 0.1572* 0.1904* 0.1478* -0.0840* 1
(12) PORT -0.0242 -0.0081 -0.03 -0.024 -0.1647* -0.2158* 0.0331 0.0574* 0.0746* -0.0960* 0.2241* 1
*p<0.10
(1) sLIT19 : Student literacy score 2019
(2) SLIT20 : Student literacy score 2020
(3) SNUM19 : Student numeracy score 2019
(4) SNUM20 : Student numeracy score 2020
(5) CkB : Content knowledge — literacy
(6) PCKB : Pedagogical content knowledge — literacy
(7) CKM : Content knowledge — numeracy
(8) PCKM : Pedagogical content knowledge — numeracy
(9) NP : Professional numeracy
(10) INT : Interview
(11) TEACH : Teaching demonstration
(12) PORT : Portfolio

12



4.2. Investigation of potential biases

Before proceeding to the main model analysis, we will examine the correlation between the
characteristics of our sample teachers and their respective students. We will attempt to identify
whether the assignment of our teachers to classes was random or not. Non-randomized teacher
assignments may potentially create a bias in our estimation, as teachers with higher initial
qualifications could be purposively assigned to specific grades, for example grade 6, where students
require intensive preparation for final exams.

We regressed the student’s grades in relation to teacher characteristics, including age,
undergraduate GPA, years of teaching experience, gender, type of university, and their study
program. Our sample is dominated by female teachers. Furthermore, on average, the teachers had
six years of teaching experience. Additionally, most of our sample (80%) graduated from the School
Teacher Education Program (See Table A.1 in the Appendix for the description).

The results of the estimation are presented in Table 3. The table shows that only the type of
university from which the teachers graduated is significantly correlated with teaching assignment to
grade. This finding shows that teachers who graduated from public universities are more likely to be
assigned to teach higher grades. Nevertheless, we found that this is the only teacher characteristic
that may affect the randomness of teacher assignment to grade. The other teacher characteristics
seem to be not significantly correlated with teaching assignment. We attempted to minimize the
non-randomized teacher assignment due to the teacher’s university background by controlling the
teacher’s characteristics.

Table 3 Regression Results between Teacher Characteristics and Classroom Grade

(1)

grade
Teacher is female -0.62
(0.83)
Teacher’s age 0.04
(0.04)
Teacher graduated from public university 1.05"
(0.60)
Teacher graduated from primary school teacher education -0.08
program
(0.67)
Teacher’s undergraduate GPA 0.03
(0.74)
Years of teaching experience -0.06
(0.06)
Observations 1336

Standard errors in parentheses and clustered at teacher level
*p<0.10,** p<0.05, *** p <0.01
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We are aware that the teachers were not randomly assigned to their schools, as schools can hire
teachers based on their preferences. Furthermore, the students’ learning achievement may also
have been influenced by their background, for example their parent’s education. As a result, the
estimation results may have been influenced by the potential biases that may have occurred due to
the characteristics of the students and teachers. We attempted to minimize this bias by controlling
variables at the student and teacher levels.

4.3. Estimation results

Table 4 estimates the correlation between the teacher performance assessment instruments and
student numeracy outcomes. We constructed a teacher numeracy index as a composite of teacher
numeracy CK, PCK scores, and numerical professional scores. The estimations of the teacher
numeracy index in relation to the students’ numeracy scores can be seen in Column 1 (without
control variables) and Column 3 (with control variables). We see that the correlation between the
numeracy index and student numeracy scores is insignificant without additional covariates in the
model. However, the correlation became statistically significant once we controlled several selected
variables. One standard deviation higher in the teacher numeracy index is associated with a 0.11
standard deviation in student numeracy scores.

Furthermore, we found that the positive correlation between teacher demonstration scores and
student numeracy scores is significant after the control variables are included. We also noticed an
unexpected negative and significant correlation between teacher portfolio and student numeracy
scores. One standard deviation higher in teacher portfolio is associated with a 0.08 standard
deviation lower in student numeracy scores.

We estimated the correlation between teacher numeracy assessment instruments and student
numeracy achievement. The teacher numeracy CK measurement was excluded due to its high
correlation with numeracy PCK. When the control variables are not included in the estimation model
(Column 2), the numerical PCK of the teacher is significantly associated with student numeracy
scores. Raising the numerical PCK score by one standard deviation is associated with a 0.09 standard
deviation increase in student numeracy scores.

However, this correlation changes once control variables are added. We found that, once control
variables are added, the numerical PCK becomes insignificant (Column 4). Meanwhile, a significant
and positive correlation between teacher numerical professional skill and student numeracy score
was reported. An increase of one standard deviation in teacher numerical professional score is
associated with an additional 0.10 standard deviation in student numeracy outcomes. We also found
the exact relationship between teaching demonstrations and student achievement, although the
coefficient is slightly lower (0.08 standard deviation).

The correlation between teacher portfolio and numeracy scores is negative and significant. A
teaching portfolio is documentation that reflects the teacher’s individual professional development
journey (Weeks, 2006), which implies that teachers with more extensive portfolios tend to be more
experienced and skillful. However, it can be argued that a teaching portfolio may inaccurately reflect
actual teaching ability and skill, which is important for student learning (Whitworth et al., 2016). This
argument implies that teachers with a better portfolio are not guaranteed to be more effective
teachers. Furthermore, there may also be a trade-off between preparing teaching materials for
student learning and improving their portfolio if teachers do not clearly understand what matters in
producing student learning outcomes.
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Table 4 Regression Results between Teacher Assessment Components and Student Numeracy
Achievement

(1) (2) (3) (4)

Teacher Numeracy Index 0.07" 0.11""

(0.04) (0.03)
Numeracy Pedagogical 0.09™ 0.04
Content Knowledge Score (0.04) (0.04)
Numeracy Professional -0.02 0.10™
Score (0.04) (0.04)
Teaching Demo Score 0.07 0.06 0.08" 0.08"**

(0.04) (0.04) (0.03) (0.03)
Interview Score 0.02 0.01 0.03 0.04

(0.04) (0.04) (0.03) (0.03)
Portfolio Score -0.04 -0.04 -0.08™ -0.08™

(0.05) (0.05) (0.03) (0.03)
Student 2019 Numeracy 0.35™" 0.35™" 0.35™" 0.35™"
Test Score (0.03) (0.03) (0.03) (0.03)
Student Grade -0.14™ -0.15""* -0.16™ -0.16™

(0.03) (0.03) (0.03) (0.03)
Constant 0.38™ 0.39™

(0.09) (0.09)
Observations 1403 1403 1106 1106
r2 0.12 0.13 - -
Available controls - - 66 66
Selected controls - - 17 19

Standard errors in parentheses and clustered at teacher level
*p<0.10, " p<0.05 " p<0.01

We calculated the teacher literacy index as a composite of literacy content and PCK scores and
estimated it with other teacher assessment instruments in relation to student literacy achievement
(Table 5). As we can see in Columns 1 and 3 of Table 5, the teacher literacy index has no significant
correlation with student outcomes, regardless of the control variables. Furthermore, we found that
teaching demonstration score is significantly associated with student literacy scores when control
variables are excluded from the estimation. However, the correlation becomes insignificant once we
control additional characteristics.

The estimation results in Column 4 show that teacher PCK in literacy becomes significantly
associated with student outcomes after control variables are included in the regression.
Nevertheless, the correlation is surprisingly negative, which means that one standard deviation
higher in teacher competence in literacy PCK is associated with a 0.07 standard deviation lower in
student scores.
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Table 5 Regression Results between Teacher Assessment Components and Student Literacy
Achievement

(1) (2) (3) (4)

Teacher Literacy Index -0.01 -0.04
(0.05) (0.04)
Literacy Content 0.04 -0.01
Knowledge Test Score (0.04) (0.03)
Literacy Pedagogical -0.05 -0.07™
Content Knowledge Test (0.04) (0.03)
Score
Teaching Demo Score 0.07™" 0.07™" 0.03 0.04
(0.03) (0.03) (0.03) (0.03)
Interview Score 0.02 0.02 -0.00 0.02
(0.05) (0.05) (0.03) (0.03)
Portfolio Score -0.02 -0.02 -0.04 -0.05
(0.04) (0.04) (0.03) (0.03)
Student 2019 Literacy 0.35"" 0.34™" 0.32"" 0.33""
Test Score (0.03) (0.03) (0.03) (0.03)
Student Grade -0.01 -0.01 0.04 0.03
(0.03) (0.03) (0.03) (0.03)
Constant 0.01 0.03
(0.09) (0.10)
Observations 1403 1403 1106 1106
r2 0.12 0.13 - -
Available controls - - 66 66
Selected controls - - 18 18

Standard errors in parentheses
*p<0.10, " p<0.05 " p<0.01

4.4. Estimation Results for Low vs High Ability Students

In this section, we evaluate whether the effect of teachers may be different across students. We
divided the students into two groups: low and high ability. Students who’s initial (2019) test scores
were below the median are categorized as low-ability students whereas the high-ability group
scored above the cut-off. We can see in Columns 1 and 3 of Table 6 that the teachers’ numeracy
index is significantly associated with low-ability students’ performance, whether the other covariates
are excluded (0.10 standard deviation) or included (0.13 standard deviation). Meanwhile, the
numeracy index has a significant correlation with the numeracy outcome of high-ability students
only after we add the control variables into the model specification. Column 7 of Table 6 shows that
an additional standard deviation in the teachers’ numeracy index is associated with a 0.10 standard
deviation higher in student scores.

When we added the teacher’s numeracy measurements as separate indicators into a simple
estimation where no control variable was included, we found that the correlation between
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numeracy PCK and low-ability student numeracy scores is significant (0.11 standard deviation), but
not for the numerical professional score (Column 2). Once we included the control covariates, the
positive correlation of numeracy PCK remains significant (0.10 standard deviation), while the
numerical professional score is now also positively and significantly (0.09 standard deviation)
associated with the numeracy performance of low-ability students (Column 4).

The results for the high-ability group are slightly different. The relationship between numeracy PCK
and student performance was significant before controlling the other covariates. Nevertheless, the
correlation changes to be insignificant once we include the control variables. On the other hand, the
correlation between numerical professional score and student score changed from negative and
insignificant to positive and significant after the control variables were added.

The estimations also show that the teacher’s teaching skill positively correlates with students’
numeracy scores in both the low- and high-ability groups. However, the magnitude is slightly smaller
in the high-ability group. An increase in the teaching demonstration score of one standard deviation
is associated with a 0.12-0.13 standard deviation increase in the low-ability students’ scores and a
0.07-0.08 standard deviation increase in the opposite student group.

Additionally, in the previous section, we discussed the negative correlation between a teacher’s
portfolio and students’ numeracy scores. Here we note that the teacher portfolio scores have a
negative and significant correlation with low-ability students’ scores, but not with high-ability
students’ scores.

Table 7 provides the estimation results of teacher assessment instruments and students’ literacy
outcomes. We see that teachers’ literacy skill measurements, either as a composite index or
individual score, have a significant and negative correlation with low-ability students’ literacy scores.
In Column 4, we see that one standard deviation higher in the teacher’s pedagogical knowledge
score is associated with a 0.11 standard deviation lower in the literacy score. Nevertheless, these
significant correlations do not appear in high-ability students, although this group’s correlation
between teacher PCK and student outcome remains negative.

We discovered that a teacher’s teaching practice may be important for low-ability students but not
for high-ability students in relation to literacy skills. The estimations show that an increase of one
standard deviation in teaching demonstration correlates with an improvement of 0.08-0.1 standard
deviation in students’ literacy outcomes. Additionally, we did not find any evidence of significant
relationships between teacher interview and portfolio scores and students’ literacy performance for
low- and high-ability students.
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Table 6 Regression Results between Teacher Assessment Components and Student Numeracy Achievement—Low vs High Ability Students

(1)

Low Ability Students

(2)

3)

(4)

(5)

High Ability Students

(6)

(7)

(8)

Teacher Numeracy Index 0.10™
(0.04)

Numeracy Pedagogical Content
Knowledge Test Score

Numerical Professional Test Score

Teaching Demo Score 0.06
(0.05)
Interview Score 0.04
(0.04)
Portfolio Score -0.08
(0.05)
Student 2019 Numeracy Test Score 0.23""
(0.06)
Student Grade -0.17*"
(0.04)
Housing Quality Index 0.01
(0.03)
Father Completed University 0.08
Degree (0.12)
Mother Completed University 0.26™
Degree (0.09)

0.11"
(0.05)

0.00
(0.04)

0.06
(0.05)

0.04
(0.04)

-0.08
(0.05)

0.24"**
(0.06)

017"
(0.04)

0.01
(0.02)

0.09
(0.12)

0.25"**
(0.09)

0.13"
(0.05)

0.12™
(0.05)

0.05
(0.04)

-0.12"*
(0.05)

0.24"**
(0.06)

-0.16"™"
(0.04)

-0.00
(0.03)

-0.07
(0.13)

0.33"*
(0.13)
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0.10*
(0.06)

0.09"
(0.06)

0.13™
(0.05)

0.05
(0.04)

-0.12"
(0.05)

0.26"**
(0.06)

017"
(0.04)

0.01
(0.03)

-0.06
(0.12)

0.33"**
(0.13)

0.05
(0.05)

0.05
(0.04)

-0.03
(0.05)

-0.00
(0.05)

0.29***
(0.08)

-0.10"
(0.04)

0.00
(0.03)

0.29™
(0.12)

0.11
(0.09)

0.08"
(0.05)

-0.03
(0.05)

0.04
(0.04)

-0.04
(0.05)

-0.00
(0.05)

0.29***
(0.08)

-0.10""
(0.04)

0.01
(0.03)

0.28™
(0.12)

0.11
(0.09)

0.10”
(0.05)

0.07"
(0.04)

0.01
(0.04)

-0.01
(0.05)

0.28"**
(0.07)

-0.13""
(0.05)

-0.01
(0.03)

0.28™
(0.13)

0.12
(0.11)

0.02
(0.06)

0.11°
(0.05)

0.08"
(0.04)

0.01
(0.04)

-0.01
(0.05)

0.26™*
(0.07)

-0.13""
(0.05)

-0.02
(0.03)

0.30™
(0.13)

0.12
(0.11)



Constant 0.26"" 0.27" 0.26" 0.27"

(0.12) (0.13) (0.14) (0.14)
Observations 700 700 548 548 703 703 558 558
r2 0.08 0.09 0.07 0.07
Available controls - - 63 63 - - 63 63
Selected controls - - 36 31 - - 26 25

Standard errors in parentheses
*p<0.10,** p<0.05 """ p<0.01
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Table 7 Regression Results between Teacher Assessment Components and Student Literacy Achievement—Low vs High Ability Students

(1)

Low Ability Students

(2)

(3)

(4)

(5)

High Ability Students

(6)

(7)

(8)

Teacher Literacy Index

Literacy Content Knowledge Score

Literacy Pedagogical Content

Knowledge Score

Teaching Demo Score

Interview Score

Portfolio Score

Student 2019 Literacy Test Score

Student Grade

Housing Quality Index

Father Completed University Degree

Mother Completed University Degree

-0.03
(0.07)

0.06
(0.05)

0.03
(0.06)

-0.04
(0.05)

0.36""
(0.07)

-0.06
(0.05)

-0.04
(0.03)

0.36"**
(0.12)

0.07
(0.10)

0.06
(0.05)

-0.09
(0.06)

0.05
(0.05)

0.04
(0.06)

-0.03
(0.05)

0.37""
(0.07)

-0.07
(0.04)

-0.05
(0.03)

037"
(0.12)

0.08
(0.09)

0.08
(0.05)

0.09"
(0.05)

0.05
(0.04)

-0.03
(0.05)

0.36™"
(0.07)

0.03
(0.04)

-0.05
(0.03)

0.36""*
(0.12)

0.17
(0.12)
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-0.04
(0.05)

-0.09"
(0.05)

0.10"
(0.05)

0.06
(0.04)

-0.03
(0.05)

0.38""*
(0.07)

0.04
(0.04)

-0.05"
(0.03)

0.35"*
(0.12)

0.13
(0.12)

0.02
(0.04)

0.05
(0.03)

-0.01
(0.04)

0.01
(0.04)

0.31""
(0.07)

0.06
(0.04)

0.02
(0.03)

0.09
(0.10)

0.17"
(0.08)

0.04
(0.04)

-0.01
(0.04)

0.05
(0.03)

-0.01
(0.04)

0.00
(0.04)

0.31°"
(0.07)

0.05
(0.04)

0.02
(0.03)

0.09
(0.10)

0.17"
(0.08)

0.01
(0.05)

0.04
(0.04)

-0.04
(0.04)

-0.02
(0.05)

0.29"**
(0.08)

0.09™
(0.04)

0.01
(0.03)

0.11
(0.10)

0.12
(0.10)

0.02
(0.04)

-0.02
(0.05)

0.04
(0.04)

-0.03
(0.04)

-0.03
(0.05)

0.29"*
(0.08)

0.07"
(0.04)

0.00
(0.03)

0.10
(0.10)

0.15
(0.10)



Constant 0.12 0.15 -0.19" -0.18

(0.13) (0.13) (0.11) (0.12)
Observations 729 729 570 570 674 674 536 536
r2 0.09 0.10 - - 0.06 0.06
Available controls - - 63 63 - - 63 63
Selected controls - - 27 32 - - 28 30

Standard errors in parentheses
*p<0.10,** p<0.05 """ p<0.01
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5. Discussion

Based on the estimation results presented in the previous section, we found that teacher
performance has a significant and positive association with students’ numeracy scores, especially for
low ability students. Nevertheless, we did not discover an exact significant correlation with literacy
scores. Furthering our analysis, we learnt that students’ numeracy skills were more likely to have a
significant correlation with our teacher measurements than students’ literacy skills.

The positive correlation between teaching demonstration scores and students’ numeracy scores
implies that it is crucial to assess a teacher’s ability to translate their knowledge into teaching
practices that lead to higher student achievement. This finding, to some extent, is similar to a study
conducted by Bruno and Strunk (2019), which found that sample lesson assessment has the ability to
predict a teacher’s contribution to their students’ achievement. Nevertheless, it is important to note
that in their study, the correlation between the sample lesson assessment and students’ math scores
is relatively weak compared to students’ English and literacy scores.

In contrast to the findings of Bruno and Strunk’s (2019) study, the current study found an
insignificant correlation between lesson practice assessment (teaching demonstrations) and
students’ literacy performance. Two possible factors may influence this finding. First, external
factors may have a contribution to students’ reading comprehension abilities than language lessons
at school. Gumus and Atalmis (2011) found that students who spent a substantial amount of time
using computer-based entertainment obtained a significantly higher literacy score on PISA compared
to those who only used technology for school activities. Marx and Stanat (2012) also made a similar
finding, in that access to various reading resources other than school textbooks played a significant
role in student reading comprehension skills.

The second factor can be derived from the Indonesian national curriculum. Since 2013, teachers
have been required to integrate all subjects using a thematic approach (Yulianti, 2015). Many
teachers experience difficulties adopting this approach, as the subjects were taught separately in the
previous curriculum. As a result, as mathematics is perceived to require a different learning
approach from other subjects, the government decided to revise the 2013 curriculum in 2018,
allowing teachers to teach mathematics separately from other subjects (Sulistyani and Deviana,
2019; Minister of Education and Culture Regulation No. 37/2018). Teachers are also equipped with
better teaching numerical lesson materials and textbooks. For the upper grades of primary school,
the Ministry of Education’s Centre for Curriculum and Book Affairs also provides mathematics
textbooks in addition to the general thematic textbooks containing materials from various subjects.
This is not the case with Indonesian language or reading literacy. Not only are there no available
textbooks to teach the subject independently, but the materials in the Indonesian language lessons
suggested by the national curriculum do not focus on developing students’ reading ability, especially
the higher cognitive level of reading. Rather, the language lessons focus on vocabulary, grammar,
and knowledge of various genres of texts (Minister of Education and Culture Regulation No.
37/2018).

Regarding students’ Indonesian literacy outcomes, several results are puzzling. For example, higher
teacher scores in the literacy PCK tests are associated with lower student literacy scores. The
negative correlation between PCK and student literacy scores must be interpreted cautiously. Based
on interviews conducted with several of the teachers who participated in this study, students
experience difficulties in reading comprehension. Despite being able to read the sentences in the
reading materials assigned to them, they cannot process the information in order to understand and
interpret the materials. This situation is exacerbated by the fact that the teachers may experience
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difficulties translating their knowledge into practice, as there is no specific subject designated to
teaching Indonesian language or reading comprehension. With the integrated subject method and
no specific set targets for students’ reading skills in the curriculum, teachers focus more on teaching
other subjects that are clearly related to the theme of the lesson. Hence, students may not be given
enough time to engage in lengthy and various reading materials, other than textbooks, in order to
develop their literacy skills.

Additionally, when we divide the students into groups based on their initial ability, we can see that
students with a low ability are the ones who are significantly affected by the teacher’s PCK in
language, rather than the high-ability students. Control variables, including socioeconomic status
and parents’ educational background, may indicate that the home literacy environment plays a
greater role in students’ literacy development than teacher-related factors (Ho and Lau, 2018).

Our analysis also indicates that low-ability students are more greatly affected by the teacher-related
factors measured in the current study. For instance, the teacher’s teaching practice skills significantly
influenced the numeracy and literacy achievement of low-ability students. Meanwhile, an exact
significant correlation was not found in the high-ability group. This implies that our screening tools
may be helpful to identify teachers who effectively improve the learning outcomes of students with
an initial lower ability. However, students with a higher initial ability may not receive the same
benefits as those with lower ability students. Additionally, we found that the variation of
competencies across the sample teachers was quite high (See Table A.2 in the Appendix). This
indicates a high range of teacher quality, which implies that students can be taught by either a very
high competence teacher or a very low competence teacher. Thus, low-ability students may be more
severely impacted if they are taught by a teacher with a low competence level.

6. Conclusions and Recommendations

The current study assessed the association between teacher screening instruments and student
learning outcomes in numeracy and literacy. Overall, the present study demonstrates that, to some
extent, an objective measure of teacher performance in selecting teachers can identify teachers who
produce higher achievement among their students. This is in line with previous studies on teacher
selection that promote teacher performance indicators to identify teacher characteristics aligned
with effectiveness and assist officials in teacher screening and hiring processes (Goldhaber et al.,
2017; Kane et al., 2013; Goldhaber et al., 2014; Rockoff and Speroni, 2011).

From a policy perspective, the government and other relevant institutions can use teaching
demonstration assessments to screen teacher candidates. Additionally, an assessment to measure
teachers’ competence in numeracy can be introduced at an early stage. The cost of administering
the assessment is expected to be low?, however test can help identify prospective teachers who will
be able to improve student learning outcomes.

Nevertheless, the weak association between the screening instruments and student learning
outcomes suggests that the screening tools must be complemented with other approaches in order
to optimize the selection process. Hwa and Pritchett (2021) suggested that the novice phase of the
teaching career is critical in identifying a teacher’s actual ability to perform in the classroom.
Assessing novice teachers’ performance during the probation period will be beneficial, as classroom

4 Administering the assessment test is expected to be relatively cheap, as schools and district governments can
use existing facilities to organize the assessment. Moreover, the test materials can be regularly updated at a
low cost using the government or school budget.
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teaching practices can differ from the theories that teacher candidates learn during their education.
Candidates’ higher performance in the screening tests does not guarantee that better actual
teaching practices in the classroom are positively associated with student learning outcomes. A
study conducted by Bau and Das (2020) provided empirical evidence that observed teacher
characteristics, including cognitive skills and teaching experience, have a very small contribution to
student learning outcomes.

Therefore, educational institutions, and the government particularly in the context of civil-servant
teachers, should consider the application of ex-ante and ex-post teacher assessments during the
recruitment process. This combination of assessments will provide a comprehensive overview of
teacher capabilities, not only in terms of prospective teacher characteristics but also in terms of their
actual classroom teaching performance. Given that more extensive and accurate information on
teacher capabilities can be acquired through this process, the assessments will increase the
probability of the educational institution or the government recruiting more effective teachers.

Additionally, the instruments can also be utilized to evaluate teacher effectiveness in general. Our
research results also provide information on which teacher-related aspects affect student
achievement. Thus, the government can build on teacher development programs according to the
needs of students in order to improve the learning process. The findings suggest that teachers must
improve their ability to translate their pedagogical knowledge into teaching practice, particularly in
teaching literacy.

However, as our study only includes honorary teachers, further studies may need to compare the
results of the current study to the performance of civil servant teachers. While Suryadarma et al.
(2006) suggested that the performance of schools with more civil servant teachers is not higher than
schools with more honorary teachers, it would be valuable to examine how different pools of
teachers perform using the same selection instruments developed above. Note that the selection
instruments outlined above consist of different components to the Indonesian civil servant teacher
test.
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Appendices

Table A.1: Descriptive Statistics of Teacher and Student Characteristics

Variables Mean SD Observation

Teacher
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Female 0.90 0.30 62
Age 32.05 6.52 62
Years of experience at current school 6.18 5.23 62
GPA 3.23 038 62
Graduated from School Teacher Education Program 0.81 0.40 62
Graduated from public university 0.39 0.49 62
Class size 23.67 4.48 62
School quality index -1.01 0.92 62
Student
Female 0.48 0.50 1,403
Age 9.32 1.40 1,403
No grade repetition 0.90 0.31 1,403
Family Asset index 0.00 1.47 1,403
Father completed university degree 0.14 0.35 1,403
Mother completed university degree 0.25 .43 1,403
Table A.2: Teacher Test Scores by Grade
Test Scores Grade 1 Grade 2 Grade 3 Grade 4 Grade 5
Mean SD Mean SD Mean SD Mean SD Mean SD
Number of observations 17 14 16 10 5
Written test
Content Knowledge — Literacy -0.04 0.72 -032 151 -0.12 0.75 0.40 1.00 0.63 041
Content Knowledge — Numeracy 0.10 085 -0.86 095 020 088 0.23 0.87 1.00 0.80
Pedagogical Content Knowledge — Literacy -0.11 0.68 -0.16 1.22 0.27 091 -0.31 1.37 0.60 0.34
Pedagogical Content Knowledge — Numeracy -0.05 1.03 -0.50 1.02 0.21 092 -0.02 0.89 093 0.72
Professional Numeracy 0.15 091 -0.57 106 0.34 1.03 -0.07 0.94 0.12 0.80
Practice test
Interview score 0.11 0.81 0.10 1.03 -0.27 0.97 0.21 0.86 -0.15 1.62
Teaching demo score 037 074 -024 096 -032 120 037 066 -030 1.42
Portfolio Score 0.28 095 -0.43 0.67 0.18 1.17 -0.11 1.17 -0.11 0.88
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Table A.3: Change of Student Scores by Grade

Grade Number of Number of  Literacy Score Numeracy Score Overall
Teachers Students Baseline Endline  Gain Baseline Endline Gain Gain
1 17 342 -0.26 0.35 0.61%** -0.62 0.52 1.13***  0.87***
1.10 0.87 1.05 0.90
2 14 334 0.29 0.36 0.07 0.20 0.73 0.53*%**  0.30***
0.93 0.90 1.06 0.99
3 16 345 -0.16 0.35 0.51%** 0.08 0.38 0.29***  (0.40%**
0.91 0.73 0.77 0.83
4 10 251 0.14 0.31 0.17* 0.39 0.81 0.21%**  (Q.19***
0.99 0.99 0.60 0.95
5 5 131 0.11 0.19 0.08 0.14 0.31 0.17 0.13
0.91 0.98 0.86 0.99

Note: Standard deviations are in parentheses Gain is the difference between standardized scores of the baseline and
endline survey. We tested the gain in means with a t-test. * p <0.10, ™" p < 0.05, ** p < 0.01

Table A.4: Attrition Check on Student Numeracy and Literacy Tests

As several students did not participate in the second round of learning assessment for various
reasons, we checked whether the students' test scores were statistically different from the test
scores of students who participated in both rounds of assessment.

Obs1 is the sample of students who were not included in the second round of assessment, and obs2
is the sample of students who completed both assessments. Overall, we found that the mean scores
for sample obs1 and sample obs2 for numeracy are not statistically different. However, for the
literacy test, the mean score of obsl is slightly lower than the mean score of obs2 with the
difference being statistically significant. Consequently, the student literacy scores may have been
affected by student attrition, although the number is relatively small.

Numeracy Literacy
Teacher Code  Obsl  Obs2 Meanl Mean2 Dif p-value | Meanl Mean2 Dif p-value
All Teachers 239 1403 -0.05 0.00 -0.05 0.48 -0.10 0.02 -0.12 0.08
Teacher 1 2 26 -0.83 -0.72 -0.11 0.84 -0.51 -0.07 -0.44 0.63
Teacher 2 8 18 -0.66 -0.64 -0.02 0.96 0.10 0.45 -0.35 0.36
Teacher 4 7 23 0.62 0.33 0.29 0.32 0.88 0.25 0.63 0.17
Teacher 5 14 22 -0.39 0.13 -0.51 0.09 0.22 0.36 -0.13  0.66
Teacher 6 2 25 0.10 -0.03 0.13 0.83 -0.12 0.18 -0.30 0.66
Teacher 7 3 25 -0.50 -0.26 -0.24 0.77 -0.12 -0.18 0.07 0.91
Teacher 8 4 24 0.61 0.83 -0.22 0.76 0.30 0.81 -0.51 0.30
Teacher 9 2 29 0.86 0.13 0.73 0.16 0.27 0.50 -0.23 0.73
Teacher 10 1 30 1.61 0.31 1.30 . 0.72 0.36 0.37 .
Teacher 13 3 20 0.05 -0.91 0.97 0.16 -0.19 -0.46 0.27 0.76
Teacher 14 4 28 0.15 0.80 -0.65 0.21 0.65 0.85 -0.20 0.61
Teacher 15 3 25 -0.10 0.24 -0.33 0.35 -0.27 0.23 -0.50 0.35
Teacher 16 1 32 -0.18 0.33 -0.51 . 0.84 0.71 0.13 .
Teacher 17 2 26 1.37 0.31 1.06 0.12 0.07 -0.08 0.15 0.79
Teacher 18 2 25 0.44 0.40 0.04 0.94 0.58 -0.26 0.84 0.28
Teacher 19 1 26 0.54 0.25 0.30 . 0.92 -0.28 1.20
Teacher 20 1 26 0.15 -0.16 0.31 . 0.12 -0.21 0.33 .
Teacher 21 3 28 0.46 0.45 0.01 0.98 0.88 0.45 0.42 0.30
Teacher 22 1 24 -0.83 -1.04 0.21 . -0.92 0.01 -0.93 .
Teacher 23 2 22 -0.13 0.46 -0.59 0.38 0.67 0.21 0.47 0.54
Teacher 24 1 22 0.94 -0.10 1.04 . 1.42 -0.44 1.86
Teacher 25 1 15 -1.86 -1.24 -0.62 . 0.52 -0.40 0.92
Teacher 26 1 24 -2.02 0.15 -2.17 . -1.70 0.08 -1.78 .
Teacher 27 2 23 0.77 -0.16 0.93 0.24 0.51 0.06 0.45 0.56
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Numeracy Literacy
Teacher Code  Obs1 Obs2 Meanl Mean2 Dif p-value | Meanl Mean2 Dif p-value
Teacher 28 3 22 -0.62 0.19 -0.81 0.23 0.71 0.10 0.61 0.32
Teacher 29 5 30 0.57 0.97 -0.41 0.39 0.76 0.50 0.26 0.50
Teacher 30 5 20 -0.72 -0.55 -0.17 0.65 -0.44 -0.08 -0.36 0.38
Teacher 31 2 24 0.49 -0.64 1.13 0.21 -0.54 -0.56 0.03 0.98
Teacher 33 5 16 0.44 -0.21 0.64 0.23 -0.65 -0.05 -0.61 0.18
Teacher 34 2 31 1.04 0.28 0.77 0.16 -0.19 0.22 -0.40 0.57
Teacher 36 3 19 0.13 -0.28 0.41 0.42 0.33 -0.31 0.63 0.27
Teacher 39 8 16 0.21 -0.04 0.25 0.51 -0.34 -0.50 0.16 0.58
Teacher 40 5 19 -0.14 -0.42 0.28 0.62 0.44 0.34 0.09 0.84
Teacher 41 3 21 1.00 0.71 0.30 0.52 -0.36 -0.30 -0.06 0.90
Teacher 42 8 19 0.60 0.51 0.09 0.78 0.22 -0.02 0.24 0.51
Teacher 43 1 25 0.06 0.17 -0.12 . 0.31 0.17 0.14 .
Teacher 44 3 24 0.27 -0.02 0.29 0.65 0.09 0.11 -0.02  0.97
Teacher 46 3 24 0.42 -0.14 0.56 0.19 0.01 -0.54 0.55 0.27
Teacher 47 3 29 -0.08 -0.15 0.07 0.86 -0.30 0.09 -0.40 041
Teacher 48 17 18 0.96 0.53 0.43 0.16 -0.47 -0.54 0.07 0.82
Teacher 49 2 25 -0.35 -0.32 -0.02 0.98 0.02 -0.05 0.07 0.93
Teacher 50 9 17 -0.22 0.38 -0.61 0.04 0.11 0.18 -0.07 0.88
Teacher 51 15 7 -0.76 -0.80 0.04 0.95 -0.41 -0.72 0.31 0.53
Teacher 52 10 15 -0.36 -0.80 0.44 0.21 -0.51 -0.05 -0.45 0.24
Teacher 53 3 12 -0.23 0.12 -0.35 0.46 -0.82 -0.41 -0.41 0.51
Teacher 54 5 20 -0.33 0.21 -0.54 0.20 -0.26 0.21 -0.46 0.27
Teacher 55 4 14 -0.55 -1.07 0.52 0.53 -2.24 -0.14 -2.10 0.01
Teacher 56 3 17 -0.39 -0.76 0.38 0.49 -0.02 -0.25 0.22 0.70
Teacher 57 8 20 -0.77 -0.49 -0.28 0.53 -0.68 -0.75 0.08 0.88
Teacher 58 2 24 -0.27 0.30 -0.56 0.49 -0.48 0.13 -0.61  0.39
Teacher 59 8 20 0.39 0.09 0.30 0.32 0.35 0.30 0.05 0.87
Teacher 60 5 21 -0.02 0.21 -0.23 0.60 -0.40 0.00 -0.40 0.0
Teacher 61 4 17 0.89 0.57 0.32 0.44 0.14 0.07 0.06 0.89
Teacher 62 3 21 -1.51 -0.57 -0.94 0.05 -0.66 -0.34 -0.32 0.62
Teacher 63 1 25 0.94 -0.12 1.05 . -0.33 -0.39 0.06 .
Teacher 64 3 25 -0.41 0.29 -0.70 0.17 -0.78 0.04 -0.82  0.26
Teacher 67 1 25 -0.92 -0.05 -0.87 . -0.45 -0.15 -0.30 .
Teacher 68 5 22 -0.80 -0.41 -0.39 0.40 -0.42 -0.39 -0.03 094
Teacher 69 1 24 -0.69 0.00 -0.69 -1.04 0.05 -1.09
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Table A.5: Rubric for Teaching Practice Assessment

Aspect

Score 4

Score 3

Score 2

Score 1

Opening activities

Motivates and provokes
curiosity about the upcoming
learning activities

Presents learning objectives
and motivates students to be
interested in the upcoming
learning activities

Presents learning objectives
without motivating the
students to be interested in
the upcoming learning
activities

There are no opening
activities

Presenting learning materials

Presents learning materials in
a way that is structured and
easy to understand using
corresponding examples

Presents learning materials in
a way that is structured,
clear, and easy to
understand, without using
examples

Presents learning materials in
a structured way that is
difficult to understand

Presents learning materials
without clear structure and in
a way that is difficult to
understand

Interaction with students

Conducts two-way
communication with students
and allows time for student-
to-student interaction

Conducts two-way
communication with students

Conducts one-way
communication with students

Does not make eye contact
with students

Teaching aids

Uses teaching aids effectively
in helping students to learn,
in accordance with the
presented materials

Uses teaching aids in
accordance with the
presented materials, but in a
way that is not effective

Uses teaching aids not in
accordance with the
presented materials

Does not use teaching aids
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Attitude

Calm and confident; clear
volume; correct tempo

Calm and confident; correct
tempo; good volume, but not
assertive

Calm and confident; incorrect
tempo; low volume

Appears unconfident
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Table A.6: Rubric for Teacher Interview Assessment

Teaching Practice
Level

Interview Items

Teaching Structure

Differentiation of Teaching

Student Assessment

Teacher focuses on a very
basic procedural and
drilling approach (for
example asking students

Teacher explains the
learning materials uniformly
to all students regardless of
the variation in students’

Teacher uses the
assessment results only
for grading purposes.

differentiated instruction.

Level 1 to pray and sing the learning progress.
national anthem at the
beginning of the learning
session) to deliver
learning materials.
Teacher focuses on a Teacher places more Teacher uses the
traditional teacher- attention on students who assessment results only
Level 2 centered strategy and are lagging behind in their for grading purposes,
drilling approach to learning progress by while also observing
deliver learning materials. | providing them with extra individuals’ learning
lessons. processes.
Teacher attempts to use Teacher adjusts their Teacher uses the
various teaching teaching method to assessment results to
strategies and media, but | accommodate each student | improve their teaching
remains teacher- based on the individual’s strategy.
centered. learning progress. Lower-
ability students receive
Level 3 additional explanations on
the materials that they have
not understood, while
higher-ability students are
asked to attempt more
advanced learning
materials.
Teacher applies student-
Level 4 centered learning using
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