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Abstract This empirical study examines how teacher quality relates to primary student achievement in
Cambodia, focusing on pre-service training, teacher education background, and teaching experience as policy-
relevant levers within a low-capacity education context. Using data from the 2019 Southeast Asia Primary
Learning Metrics assessment, the analysis draws on 3,028 grade five student observations across rural and
urban schools and applies ordinary least squares regression to estimate effects on mathematics and reading
outcomes. Results indicate that pre-service training and formal education background show statistically
significant positive associations with achievement, whereas years of teaching experience alone show no
measurable effect. The study also identifies structural correlates of performance, including socioeconomic
status, non-repetition, and urban location, while noting gender differences in outcomes. The presentation
emphasizes implications for teacher development systems and governance reforms, arguing that capacity
building must prioritize training quality and qualification pathways rather than relying on experience
accumulation. By contributing evidence from a non-Western context, the session broadens symposium
conversations about learning futures, workforce readiness, and equitable educational improvement under
technological and institutional change.
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1. Introduction

Following MDG goals 2 and 3, SDG 4 has focused on the quality of education by ensuring the achievement of universal
primary education. Teacher quality is one of the focuses of SDG 4, and Education for All (EFA) goals cannot be realized
if there are no well-educated and well- trained teachers (UNESCO, 2015a). Teacher quality is defined as a significant input
in educational production, which uses several indicators for measuring the quality such as teacher test scores, years of
teaching experience, teachers’ levels of education, or years of college education (Boyd et al. 2009; Wayne & Youngs
2003).

The study identifies three main debates between teacher quality and primary school student learning achievement
including teacher training, teacher experience, and teacher’s education background, and the conflicting ideas on
student achievements in urban areas compared to rural areas. Firstly, there is a debate about whether teacher training has
a larger influence on children’s learning achievements or not. Regarding teacher training, there was less attention on the
pre-service undergraduate training of teachers in the recent literature. For example, Aaronson, et al. (2007) and Betts et al.
(2003) witnessed teacher productivity after the influence of a college major, but the results failed to identify the strong
relationship between undergraduate major and the effects of teachers on student learning achievements. Secondly, there is
a debate about whether teacher experience and teachers’ education background have a larger influence on children’s learning
achievements or not. Rockoff (2004) found that teacher experience positively influenced students’ math test scores, but
these positive associations leveled off after 2-year teaching experience. In contrast, Aaronson, et al. (2007) and Betts, et al.
(2003) found no significant association between teacher experience and student learning achievement. Regarding teachers’
educational background, several studies showed that teachers with master’s degrees influence very little, but they have a
positive influence on students’ learning performance in high schools (Nye et al., 2004a, 2004b; Rivkin et al., 2005a), it did
not have any influence in elementary schools (Ehrenberg & Brewer, 1994). Finally, there were several studies conducted in
Cambodia, but those studies primarily focused on urban areas and their project-piloted areas. Their results cannot be
generalized to other areas of the country, especially in rural areas where more than 80% of the population is living (Soeung,
No, Ang, & Hirakawa, 2011). Although this has been improved, it remains unclear to what extent inclusive practice has
been made in rural primary schools, since the information is fragmented, incorrect, or nonexistent (Kalyanpur, 2011).

1.1. Research Questions
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This study sets out three main research questions regarding teacher factors and school location as inputs, and one output,
which is students’ learning achievement, measured by mathematics and reading test scores.

1. To what extent does teacher pre-service training influence students’ reading and Math test scores in primary schools in
Cambodia?

2. To what extent do teacher characteristics (teacher experience and teacher education background) influence students’
reading and Math test scores in primary schools in Cambodia?

3. How do teacher aspects influence primary school students’ learning achievement in rural compared to urban areas in
Cambodia?

1.2. Objectives of the Study

The study has three objectives. Firstly, this study aims to examine the influences of teacher pre-service training on primary
school students’ reading and numeracy skills. In Cambodia, although there are several pre-service training, the outcomes
of these training are often not known with minimal monitoring and evaluation of the application of new knowledge and
skills. Secondly, it explores the influences of teacher characteristics (teacher experience and teacher education background)
on primary school students’ reading and numeracy skills. Teachers’ education levels are still low and need more
improvement. Likewise, the percentage of teachers who get graduate certificates is only 0.06 percent for doctoral degrees,
2.85 percent for master degrees, and 35.37 percent for bachelor’s degrees, while the highest percentage of teacher
qualifications is for upper secondary certificates, accounting for 43.65 percent (MoEYS, 2019). Lastly, the study also
analyzes various teacher aspects that affect students’ learning achievement in rural areas compared to those in urban areas.
In Cambodia, teacher oversupply and under-supply in both urban and rural areas are concerning issues, and the 2018 PISA-
D report shows that lowest investments in education in its country cohort as reflected in higher student-teacher ratios,
difficulty in attracting qualified teachers, the poor state of school facilities, and low cumulative expenditure per student
from ages 6 to 15 (MoEYS, 2019).

2. Literature Review

2.1. The Influences of Teacher Training on Students’ Learning Achievement

Certain types of professional development are very significant for maintaining teacher quality, especially those that is
sustained, aligned with the curriculum, and focused on instruction; this kind of professional development has a positive
influence on elementary and high school students’ learning outcomes (Wenglinsky, 2000, 2002). Despite that, although
Harbison and Hanushek (1992) find no beneficial relationship between professional development and student achievement
in rural Brazilian schools, they speculate that this finding may be the result of targeting particularly under-qualified teachers
for participation in the professional development programs studied.

Furthermore, students of the intervention teachers demonstrated significantly higher mathematics achievement scores than
students in the control group. Alternatively, they found that pre-service teacher training had little impact on student
achievement. Additionally, teachers’ test scores on the SAT verbal and quantitative sections did not influence student
achievement (Harris & Sass, 2011). Anyhow, elementary and middle school teacher productivity increases with experience
(informal on-the-job training). The largest gains from experience occur in the first few years, but continuing gains beyond
the first five years of a teacher's career. In contrast, there was a consistent relationship between formal professional
development training and teacher productivity. However, this may be partly driven by estimation issues, the result found
more significant positive influences of formal training in the subject-grade combination where estimates should be most
precise (middle school math). Conversely, there was no evidence that teachers' pre- service (undergraduate) training or
college entrance exam scores are related to productivity (Harris & Sass, 2011). In Addition, better-trained and more
experienced teachers were more likely to be assigned to teach students with more outstanding students who had fewer
discipline problems (Clotfelter et al., 2006, Feng, 2005). Furthermore, Jacob and Lefgren (2004) studied on the
consequences of in-service professional training on teacher productivity in the United States and could not distinguish the
specifics of professional development received by the teachers.

In Cambodia, it is also important to learn about pedagogical knowledge which has a great influence on student math
achievement in comparison to other students, schools, and background variables, but this is only on higher achieving
students, and it is believed that teachers with higher quality tend to teach higher achieving students of higher socioeconomic
status, while the low- quality teachers tend to teach lower achieving students of lower socioeconomic status (Ngo. 2013).
Teacher-student conflict and closeness did not influence subsequent levels of math or reading achievement once previous
levels were controlled. Further, these influences were consistent across gender groups despite latent differences in teacher-
student closeness and conflict with teachers reporting closer relationships with female students and more conflictual
relationships with male students (Hajovsky et al., 2017).
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2.2. The Influences of Teacher Characteristics of Students’ Learning Achievement

Two specific aspects in the study influence students’ learning achievement such as teacher experience and teacher
education qualification. Firstly, teacher experience is very important to determine student learning achievement. According
to Clotfelter et al (2006), teacher experience had a significant positive on both reading and mathematics test scores.
Conversely, although teacher experience and student learning achievement were positively correlated with students’ reading
and math test scores, the outcomes leveled off in mathematics shortly after the first two years of teaching (Rockoff, 2004).
This result was positively aligned with that of Hanushek et al (2005); and Rockoff (2004), especially at the elementary and
middle school levels. Moreover, teacher contribution to students’ learning in mathematics and language is very significant,
but Canales and Maldonado (2018) showed that teaching experience has a positive influence on only mathematics but
not on reading. On the contrary, there was a controversy, Carr (2006), mentioned that teacher experience and advanced
degrees of teacher did not significantly contribute to student achievement. A study by Hill et al (2005) found that teachers’
professional knowledge has a positive influence on students’ scores. Even though there were some controversies between
the effectiveness of teachers with certification and students’ learning achievement, it was demonstrated that teachers with
certification taught mathematics more effectively with better students’ performance than the teachers who did not possess
the certifications (Gotdhaber & Brewer, 2000). This aligned with several studies that indicated that teachers who completed
an undergraduate or graduate in math contributed significantly to student learning outcomes in high school and middle
school (Aaronson, Barrow, & Sanders, 2007; Goldhaber & Brewer, 2000; Wenglinsky, 2000). Wenglinsky (2000)
identifies a similar trend in science.

Furthermore, the exploratory study identified instructional behaviors and practices of teachers that result in higher student
learning gains (Stronge, et al., 2007). Canales and Maldonado (2018) showed teacher contribution to student learning in
mathematics and language is very significant. In addition, teaching experience has a significant nonlinear consequence on
test scores in math but not in reading. Similarly, teachers’ experience and teacher guidance are positively correlated with
academic achievement, while instructional time loss is significantly associated with poor performance. In addition, teacher
experience in all of the recent studies of teacher productivity serves as a proxy for on-the-job training. Aaronson, et al.
(2007) and Betts, et al. (2003) found teacher experience had no significant correlation with student learning achievement,
in contrast to Clotfelter, et al. (2007) who found very strong positive influences between teacher experience and student
learning achievement. The study of Clotfelter et al. (2007) was different because of its course- specific end-of-course exam
utilization, while other studies specify more on general achievement exams. Besides the findings by Betts et al. (2003), Dee
(2004), and Nye, et al. (2004) on the positive correlations between holding a master's degree and primary school math
learning achievement, other recent studies found either insignificant or negative association between teachers with
graduate degrees and their students’ math and reading learning achievement. In contrast to teacher experience and
possession of advanced degrees, there was less attention on the pre-service undergraduate teacher training. To give an
example, although the studies by Aaronson, et al. (2007) and Betts et al. (2003) focused on the outcomes of college majors
on later teacher productivity, they failed to consider the robust association between undergraduate majors and the influence
of teachers on student learning achievement, while studies by Kane et al. (2008), Clotfelter et al. (2006, 2007) focused on
general measures of the undergraduate institution quality teacher attended but found little or no association to teacher
productivity in elementary or middle school. However, Clotfelter, et al. (2007) found that the quality of the undergraduate
institution had a positive and significant relationship with high school teacher productivity. Secondly, another teacher
aspect to be studied is the teacher qualification, which is very important for classroom practices when other variables such
as performance and outcome data are not available yet, as is the case with new teachers. Therefore, to measure teacher
quality, many researchers use teacher qualification as the indicator because of the relative convenience and cost-
effectiveness of collecting this data. Likewise, Goe (2007) found that teachers with stronger knowledge of mathematics
are significantly correlated with student learning achievement. In addition, teachers who completed an undergraduate or
graduate level in mathematics are mostly associated more with high school and middle school student learning achievement
than in primary school (Aaronson et al., 2003; Frome et al., 2005; Goldhaber & Brewer, 2000), similar to research by
Wenglinsky (2000) especially in science. However, some studies found that teachers with master's degrees or beyond were
negatively correlated with student learning achievements (Clotfelter et al., 2006; Rowan et al., 2002), while Betts et al
(2003) found teachers with master's degrees only positively influence middle school mathematics students. Moreover,
although the emphasis of the coursework taken in preparation for the profession at the school level and the specific type
of degree earned had significantly positive effects, two teacher aspects such as certification status and possession of an
advanced degree did not positively correlate with student reading achievement, and it was negatively correlated with
student math achievement when teachers had advanced degrees. On the other hand, in early primary school education,
teacher qualifications tend to have the strongest influence on student reading achievement, and although teachers only hold
elementary with more than 2 years of experience teaching the first grade found to be associated with higher student learning
achievement in reading but not for mathematics since there were no teacher qualifications as significant predictors of student
mathematics achievement at the teacher level (Croninger et al., 2007). Moreover, Rowan et al (2002) also found advanced
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academic preparation in mathematics was negatively associated with student mathematics learning achievement through
the elementary grades.

2.3. Teacher Aspects on Students’ Learning Achievement in Rural Compared to Urban Areas

There were several studies demonstrating a causal relationship between the evaluated programs and student learning
achievements, and there were only a few large-scale, rigorous evaluations of the effects of teacher professional
development programs on student learning achievement in rural areas (Ladd & Sorenson, 2017). Conversely, there were
also several cross-sectional studies remaining unanswered whether high-performing students were influenced by higher-
qualified teachers or affluent districts or schools (Goldhaber, 2002). Conversely, based on Song (2014), Cambodian
students scored significantly higher when they lived in urban areas than in rural areas, which implied that in urban areas,
schools had more resources including instructional time and materials, and qualified teachers with experience in teaching.
Nevertheless, Lounkaew (2013) had a contradicting argument that although teacher certifications were correlated with
both rural and urban students’ test scores, rural students tended to perform better when being carefully observed by
experienced teachers.

3. Methodology
3.1. Analytical Framework

The study uses the Ordinary Least Square (OLS), which is one of the most popular statistical analysis approaches with a
continuous outcome variable. There are several reasons to use OLS in this study, one of which is to measure the accuracy
of a straight line in depicting the data used to generate it. For example, in this study, students are nested inside the schools,
which are layered within the communities. Moreover, the data also includes schools, teachers, students, and parents’
variables, which is very good in the Cambodian education context, where the observation of students is not separated from
those within schools and communities.

3.2. Hypothesis

Hypothesis 1: Students who are monitored by certified teachers obtained higher scores in both mathematics and
reading test scores.

Clotfelter et al. (2007) found that teachers who are national-board certified are more effective than other teachers (Jacob
& Lefgren, 2004). Although several previous studies did not find any significance of teacher training on students’ learning
achievement, the results should rely on the context of Cambodia, where students are monitored by both certified and non-
certified teachers due to the insufficient numbers of teachers, especially in rural areas, where some teacher do not need to
go through the examination process and pre-service training but can automatically enter their teaching career due to the
under-supply of teachers. Therefore, teachers with certifications are expected to have a positive influence on students’
reading and mathematics test scores.

Hypothesis 2: Teachers with more teaching experiences and teachers with higher education background levels have
a positive influence on students’ learning achievement in both math and reading test scores.

Previous studies showed teaching experience has a significant non-linear consequence on test scores in math but not in
reading (Canales & Maldonado, 2018), but Rockoff (2004) found that teacher experience was positively related to student
mathematics achievement; however, such positive relationships leveled off after teachers had gained two years of teaching
experience, while Kunter et al (2013) showed that teacher experience is only associated with early education test scores.
Since this study focuses on overall characteristics, it is believed that in the case of a developing country like Cambodia,
teacher characteristics including teacher experience and education background will positively affect both the literacy and
numeracy of the primary school students.

Hypothesis 3: Experienced teachers, teachers with higher education background levels, and certified teachers have
higher influences on rural students’ test scores compared to urban students’ test scores.

Previous studies found different findings between teacher aspects and students’ learning achievement in their locality, rural
versus urban areas. For instance, a study by Song (2014) found that students in urban areas scored significantly higher than
their rural peers because of the rich school resources such as instructional time and materials as well as teacher experience,
all of which tend to be significantly associated with pupils’ learning achievement, while this does not apply in others which
showed that although students’ test scores are correlated with teacher education background in both rural and urban areas,
rural students tend to perform better when they are observed by experienced teachers (Lounkaew, 2013). Thus, it is believed
that in the case of Cambodia, teacher experience, education background, and teacher pre-service training have higher effects
on rural students’ test scores compared to urban students’ test scores.
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3.3. Empirical Model

While the issue of measuring a teacher’s output is controversial, we shall simply define the relevant product as student
achievement measured by test scores. Consequently, a teacher’s productivity contributes to student learning achievement,
holding other inputs constant. Therefore, to empirically measure the influence of education and training on teacher
productivity, it is very necessary to first develop a model of student achievement with a general specification of the standard
in the education production function based on the studies by (Guarino et al., 2015; Koedel et al., 2015), which examines the
relationship between school and student inputs and a measure of school input to analyze the effects of teacher experiences,
teacher qualification, and teacher pre-service training on students’ learning achievement in mathematics and reading test
scores, following the study by (Canales et al., 2018). These studies often showed that teacher factors including teacher
qualities, school resources, and neighborhood or district community factors positively influence student learning
achievement, and based on the prior research, the estimation of student accomplishment using a model of the production
function is shown as follows:

Yij = Bo + Blij Math pre-service train+f 2 ij Read pre-service traint B3 ij T edu background+ P4ijT yrs of

experience+P51j School Location+B6 ij SES+ B 71j age + B8ij Male +391j father edu

+B10ijmother edu +p11ij pre-primary + f12ij non-repetiters+uij

Where: Yi is the test score of student mathematics; Y/ is the test score of a student’s reading; Teacher experience includes
the number of years of teacher’s teaching experience (from less than 1 year to 30 years of teaching experience), while teacher
education background consists of primary level as the references, lower secondary, upper secondary, bachelor degree, and
master or doctoral degrees. Other variables have been abbreviated for better model readability and the definition of each
abbreviation is provided in the table presented in the descriptive statistics.

3.4. Data

This study uses Southeast Asia Primary Learning Metrics (SEA-PLM) 2019, which is a new regional large-scale primary
school student learning assessment program designed by and for 6 countries in Southeast Asia including Cambodia, Laos
PDR, Malaysia, Myanmar, Philippines, and Vietnam. Furthermore, the questionnaire includes information about children,
classrooms, schools, teachers, head teachers, parents, and communities. Finally, SEA-PLM 2019 data were collected
towards the end of the 2018-2019 school year, which could serve as an authentic baseline for future monitoring and trend
analysis. Specifically, the data in Cambodia was collected from 5,396 students, 5,374 parents, 380 teachers, and 177 schools
in Cambodia. After data cleansing, there were only 3,028 observations.

3.5. Data Description and Variable Definitions

There are two variables in the study: the dependent variables, the continuous variables measured by the SEA-PLM data-
set, are the reading and mathematics test scores of grade 5 children, while the independent variables include student factors,
teacher factors, and school factors, but the main interest of the study’s variables are teachers’ years of experience, teacher
education background, and teachers’ pre-service training. Reading and mathematics are very important for primary school
students in Cambodia to be considered. After Cambodia successfully implemented the Early Grade Reading Assessment
(EGRA), in 2015 ministry of Education in Cambodia made the first early grade mathematics assessment (EGMA) with
grade 1, 2, and 3 students, and the results showed that the students lacked understanding of mathematical contexts, which
could negatively affect the higher grade, especially grade 6 students with low understandings on fractions, decimals,
percentages, and geometry, so this study necessarily focuses on reading and mathematics. Moreover, Delpatro et al. (2019)
recommended employing variables that are likely to affect learning outcomes and are pertinent to the setting leading to the
selection of the control variables, which include pupil characteristics and school aspects.

This part also provides a thorough understanding of the data-set and its key aspects showing the definitions of the variables
utilized in the model and showing the descriptive statistics, which is very helpful for understanding the regression analysis
and adds to the reproducibility and openness of the study result. The ideal year of schooling for primary school is 6 years
old, and the study focuses on grade 5 students, so based on the table, on average, a child’s minimum age to join grade 5 is
10 to 12 as the maximum age in Cambodia.

Table 1 presents descriptive statistics on the mean value of each variable in the OLS model analysis. The study restricts the
sample to individuals from the age of 10 to 12 specifically in the grade 5 context of Cambodia and drops variables with
missing values from the sample in the empirical model. The sample size of all observations is 3,028, of whom 2,813 are
in rural and 215 are in urban areas. The dependent variables are mathematics and reading test scores, while the main
independent variables are teacher pre-service training, teaching education background, teacher teaching experience, and
school location; the rest of them are control variables. Focusing on the mean value of math test scores is 293.38 on average
and reading test scores are 294.86 on average. The student socioeconomic status (SES) is 18%; male students enrolled in
grade 5 are 43%, and the proportion of students enrolling in pre-primary school is 75%. The non-repeaters are 71%, while
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fathers and mothers of the students mostly finished lower and upper secondary education levels compared to other
education levels accounting for 51% and 42% respectively; teachers with lower secondary certificates are 53% higher than
other education levels, and teachers with 6-more years of teaching experience are 71% higher than that of other teachers.
There is not much difference in the mean values between math and reading pre-service training accounting for 22%. Table
2 shows definitions of all variables. All are dummy variables excluding Math scores, reading scores, and student SES, which
are numerical variables, and student age is a categorical variable.

https://digitalcommons.lindenwood.edu/ijedie/vol4/iss1/8
DOI: 10.62608/2831-3550.1051



Hoeun: An Analysis of Teacher Quality and Primary School Students’ Learn

Table 1: Descriptive Statistics

Full Sample Sub-Sample

Variable Obs  Mean  Std. Dev. Min Max Urban Rural Dif
Dependent Variables
Math_score 3,028 | 2933 20.1 220.9 357.7 319.4 291.3 28.07
Read Score 3,028 | 294.8 21.06 208.4 361.5 316.9 293.1 23.7
Independent/Controlled
Var Student Factors
Stu SES 3,028 0.1 1.05 -3.06 42 1.7 0.06 1.7
Stu Age 3,028 11.1 0.6 10 12 11.1 11.13 0.005
Male 3,028 0.4 0.4 0 1 0.4 0.4 -0.03
Pre_Primary 3,028 0.7 0.4 0 1 0.6 0.7 -0.08
Non-Repeaters 3,028 0.7 0.4 0 1 0.7 0.7 0.07
Father Education
Did not go to school 3,028 0.01 0.1 0 1 0 0.01 -0.01
Primary School 3,028 0.3 0.4 0 1 0.1 0.3 0.2
Lower & Upper Secondary| 3,028 0.5 0.4 0 1 0.4 0.5 -0.1
Higher Edu 3,028 0.1 0.3 0 1 0.4 0.1 0.3
Mother Education
Did not go to school 3,028 0.04 0.2 0 1 0.004 0.04 -0.04
Primary School 3,028 0.4 0.4 0 1 0.2 0.4 -0.2
Lower & Upper Secondary| 3,028 0.4 0.4 0 1 0.5 0.4 0.1
Higher Edu 3,028 0.1 0.3 0 1 0.2 0.1 0.1
School Factors
Urban 3,028 0.07 0.2 0 1
Teacher Factors
T_edu background
Primary Level 3,028 0.05 0.2 0 1 0 0.06 -0.06
Lower-Secondary Level | 3,028 0.5 0.4 0 1 0.1 0.5 -0.4
Upper-Secondary Level | 3,028 0.06 0.2 0 1 0.3 0.04 0.2
Bachelor Level 3,028 0.3 0.4 0 1 0.5 0.3 0.2
Master or Doctor Level 3,028 0.01 0.1 0 1 0 0.01 -0.01
T _yrs of experience
Less than 1 Yrs of Exp 3,028 0.05 0.2 0 1 0 0.06 -0.06
1-5 Yrs of Exp 3,028 0.2 0.4 0 1 0.1 0.2 -0.04
6-More Yrs of Exp 3,028 0.7 0.4 0 1 0.8 0.7 0.1
Math Training
Pre-service Train 3,028 0.2 0.4 0 1 0.6 0.1 0.5
Reading Training
Pre-service Train 3,028 0.2 0.4 0 1 0.7 0.1 0.5
Observations 3,028 215 2,813

Source: Estimated by the author based on SEA-PLM (2019)
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Table 2: Variable Definitions

Dependent Variables

Math_score

Read Score

Independent/Controlled Var

Student Factors
Stu_SES

Stu_Age
Stu_Gender

Pre Primary
Non-Repeaters
Father Education

Did not go to school
Primary School

Lower & Upper Secondary
Higher Edu

Mother Education

Did not go to school
Primary School

Lower & Upper Secondary
Higher Edu

School Factors
Urban

Teacher Factors
T_edu background
Primary Level
Lower-Secondary Level
Upper-Secondary Level
Bachelor Level

Master or Doctor Level

T_ yrs of experience
Less than 1 Yrs of Exp
1-5 Yrs of Exp
6-More Yrs of Exp
Math Training
Pre-service Train
Reading Training

Pre-service Train

Descriptions

The plausible values of the math scores

The plausible values of the reading scores

Nationally standardized Social-Economic
Index based on parental occupation, home
resource and parental education

Grade 5 from the age of 10 to 12

Student Gender, 0 is female; 1 is male
Preschool: 0 is no; 1 is yes

0 is yes; 1 is no

0 isno; 1 is yes
0 isno; 1 is yes
0 isno; 1 is yes

0 isno; 1 is yes

0 isno; 1 is yes
0 is no; 1 is yes
0 isno; 1 is yes

0 isno; 1 is yes

0 is rural; 1 is urban

Oisyes, 1 isno
0isyes, 1 isno
Oisyes, 1 isno
0isyes, 1 isno
Oisyes, 1 isno

Years of Teaching Experiences: 0 is yes, 1 is no
Years of Teaching Experiences: 0 is yes, 1 is no
Years of Teaching Experiences: 0 is yes, 1 is no

Teacher pre-service training: 0 is no; 1 is yes

Teacher pre-service training: 0 is no; 1 is yes

Source: Estimated by the author based on SEA-PLM (2019)
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Type

Numerical

Numerical

Numerical

Categorical

Dummy
Dummy

Dummy

Dummy
Dummy

Dummy

Dummy

Dummy
Dummy
Dummy

Dummy

Dummy

Dummy
Dummy
Dummy
Dummy
Dummy

Dummy
Dummy
Dummy

Dummy

Dummy
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4. Results

4.1. Teacher Training and Students’ Learning Achievements

Table 3 presents the correlation between teacher pre-service training and students’ learning achievement specifically in
math and reading test scores. To test hypothesis 1 on teacher training, compared to teachers without pre-service training,
teachers with pre-service training, on the other hand, have a strong influence on students’ learning achievement. Likewise,
pre-service training is statistically significant and positively correlated with student learning achievement in mathematics at
the 1% statistical significance level and reading test scores at the 5% significance level with a coefficient of 2.52 and 2.08,
respectively.

Besides these, control variables include student socioeconomic status (SES), student age, male, pre-primary, non-repeaters,
father education, mother education, and urban. The result shows that student socioeconomic status (SES) is positively
correlated with student test scores in both math and reading at the 1% statistical significance level with a coefficient of
5.81 and 6.60, respectively, and non-repeaters have a positive and significant correlation in mathematics and reading test
scores at the 1% significance level, with a coefficient of 6.25 and 6.13, respectively, indicating that students who do not
repeat the class tend to perform better than those who repeat the same grade. However, regression findings consistently
show that male students have a negative association with both mathematics and reading test scores. The negative trend is
clearly shown by the negative coefficient of 1.75 and 4.71 respectively. This proves that male students tend to perform
lower than female students in both math and reading test scores. Likewise, student age does not yield a statistically
significant influence on mathematics test scores, and shows a negative correlation in reading test scores, with a coefficient
of 1.10. Also, pre-primary is only positively correlated with mathematics test scores at the 10% significance level, while
it does not show any significant influence on reading test scores. Alternatively, father education at the primary level and
lower & upper secondary level has a positive association with reading test scores at the 10% and 5 % significance level,
respectively, while other father education levels do not show any influence on students’ reading and mathematics test scores.
In addition, for mother education levels, the result shows that mothers with primary education levels are positively correlated
with mathematics and reading test scores at the 5% and 10% significance level, respectively. Lastly, urban schools show a
statistically positive association between mathematics and reading test scores at 1% significance levels, with a coefficient
of 15.97 and 10.62, respectively.
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Table 3: Teacher Training and Students’ Learning Achievements

VARIABLES Math_score Read_Score
SESIndex 5.812%** 6.607%**
(0.376) (0.399)
Stu_Age -0.008 -1.106**
(0.519) (0.55)
Male -1.755%%* -4 T 1 HE*
(0.654) (0.694)
Pre Primary 1.364* 0.01
(0.75) (0.795)
Non_Repeaters 6.253 %% 6.134%%*
(0.721) (0.765)
Father Education
Primary Level 1.946 6.678*
(3.284) (3.483)
Lower & Upper Secondary Level 2.059 7.182%%*
(3.284) (3.484)
Higher Education 1.928 5.668
(3.4306) (3.644)
Mother Education
Primary Level 1.895%* 1.805%*
(0.962) (1.032)
Lower & Upper Secondary Level 1.499 0.48
(0.957) (1.027)
Higher Education 1.922 2.015
(1.813) (1.943)
Urban 15.971*** 10.626%***
(1.483) (1.575)
Teacher Training
Pre-service Training 2.527%** 2.088%*
(0.9006) (0.978)
Constant 280.327%** 293.468%**
(6.885) (7.297)
Observations 3,028 3,028
R-squared 0.244 0.223

Standard errors in parentheses

6k 50,01, ** p<0.05, * p<0.1

Source: Estimated by the author based on SEA-PLM 2019
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4.2. Teacher Education Background and Teacher Experience on Students’ Learning Achievements

Table 4 examines the potential correlation between teacher education background and teacher experience on students’
learning achievement. This hypothesis test was made using the education production function. The results show that, in
terms of teacher education background, compared to teachers with only primary education levels, the teachers with lower
secondary, upper secondary, bachelor degree, and master's or doctoral levels are more likely to positively and statistically
influence students’ mathematics and reading test scores. Likewise, teachers with lower secondary levels are positively
correlated with mathematics and reading test scores at the 5% and 10 % significance level, respectively, while teachers
with upper secondary levels are statistically significant in both mathematics and reading test scores at 1% significance levels,
with a coefficient at 6.88 and 6.35, respectively. Additionally, teachers with bachelor's degrees have a positive and
significant correlation to the respective students’ mathematics test scores at a high level of 1% significance level and 5%
significance levels in reading test scores, with a coefficient of 4.83 and 3.88, respectively. Finally, the teachers with master's
and doctoral degrees are significant at the 5% level in both mathematics and reading test scores, with a coefficient of 6.47
and 7.09 respectively. However, the estimation results do not support hypothesis 2 that teacher experience has any influence
on students’ learning achievement in both mathematics and reading test scores although they have teaching experience in
either 1-5 years or 6-more years of experience. This implies that there is no difference between teachers with teaching
experience and teachers without teaching experience that influences students’ learning achievement.

11

Published by Digital Commons@Lindenwood University, 2026

11



International Journal of Emerging and Disruptive Innovation in Education : VISIONARIUM, Vol. 4, Iss. 1 [2026], Art. 8

Table 4: Teacher Experiences and Teacher Education Background on Students’ Learning Achievement

VARIABLES Math_score Read_Score
T_Education Background
Lower Secondary Level 3.453%* 2.870%*
(1.467) (1.558)
Upper Secondary Level 6.889%** 6.352%%*
(1.955) (2.073)
Bachelor Level 4.830%** 3.889%*
(1.55) (1.645)
Master or Doctor Level 6.474** 7.097**
(2.81) (2.983)
T_Yrs of Experience
1-5 Yrs of Experience 1.571 1.792
(1.499) (1.591)
6-More Yrs of Experience 0.305 0.338
(1.409) (1.498)
Constant 280.327#** 293.468%**
(6.885) (7.297)
Observations 3,028 3,028
R-squared 0.244 0.223
Standard errors in parentheses
*HE p<0.01, ** p<0.05, * p<0.1

Source: Estimated by the author based on SEA-PLM 2019
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4.3. Teacher Aspects and Students’ Learning Achievements in Rural Compared to Urban Areas

Table 5 presents the aspects of teachers that matter most for students’ performance in rural areas compared to urban areas.
The research suggests that teachers with pre-service training are positively correlated with only mathematics test scores in
rural areas, significant at the 5% level, with a coefficient of 1.99. Teachers with lower secondary education levels have a
positive association with mathematics test scores in rural areas, significant at 5% level, with a coefficient of 1.47, while
teachers with upper secondary education levels are statistically significant and positively correlated with mathematics test
scores in both rural and urban areas, significant at 1% level, with a coefficient of 6.58 and 18.94, and with reading test
scores, significant at 5% level in rural areas and 1% level in urban areas, with a coefficient of 5.43 and 12.06 respectively,
which is similar to bachelor education levels, with a coefficient of 1.57, 5.41, 1.68, and 4.89, respectively. On the other
hand, teachers with master's or doctoral degrees are significant in mathematics test scores at a 5% level in rural areas, and
a 1% level in urban areas, with a coefficient of 2.82 and 4.34, while significant at a 5% level in rural areas and 1% level in
urban areas for reading test scores, with a coefficient of 3.02 and 3.93, respectively.

On the other hand, in terms of control variables, the results show that student socioeconomic status (SES) has a strong and
positive influence on mathematics, significant at the 1% level in rural areas, while significant at the 5% level in urban
areas, with a coefficient of 6.01 and 2.58, similar to reading test scores, with a coefficient at 0.42 and 1.14, respectively.
However, for males, the regression result shows a negative association in mathematics test scores in rural areas by a
negative coefficient of 1.70, while negative in reading test scores in both rural and urban areas, with negative coefficients of
4.63 and 6.45, respectively. Interestingly, non-repeaters have a positive and significant correlation in mathematics and
reading test scores at both rural and urban areas, significant at the 1% level, with a coefficient of 6.05, 8.61, 6.04, and 7.06,
respectively. In addition, fathers with lower and upper secondary education have a positive association with mathematics
and reading test scores in only urban areas, significant at a 10% level. Similarly, mothers with primary education levels
are significantly correlated with mathematics and reading test scores in only urban areas, significant at a 10% level, while
mothers with lower and upper secondary education levels, significant at a 10% level in reading test scores in rural areas.
However, teacher experience does not show any influence on students’ learning achievement in both mathematics and
reading test scores in rural and urban areas.

13
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VARIABLES Math Score Read Score
Rural Urban Rural Urban
SESIndex 6.011%** 2.580%* 6.951*** 2.470%*
(0.398) (1.23) (0.425) (1.142)
Stu_Age 0.137 -3.407 -1.063* -2.394
(0.534) (2.28) (0.57) (2.111)
Male -1.708** -2.673 -4.636%** -6.459%**
(0.682) (2.284) (0.728) (2.115)
Pre Primary 1.266 3.744 -0.326 3.605
(0.787) (2.404) (0.84) (2.225)
Non_Repeaters 6.056%** 8.012%** 6.044%%* 7.066***
(0.746) (2.842) (0.797) (2.632)
Father Education
Primary Level 0.973 3.977 0.923 3.94
(2472) (2.647) (2.464) (2.642)
Lower & Upper Secondary Level 1.155 4.582* 1.027 4.486%*
(2477 (2.653) (2.469) (2.648)
Higher Education 1.489 3.682 1.569 3.75
(2.645) (2.832) (2.636) (2.827)
Mother Education
Primary Level 0.743 1.805%* 1.919%* 3.196
(1.544) (1.032) (0.965) (15.45)
Lower & Upper Secondary Level 0.482 048 1.599* 6.603
(1.572) (1.027) (0.961) (15.363)
Higher Education 0.158 0.601 0.301 2419
(1.568) (1.539) (1.651) (15.679)
T Education Background
Teacher Training
Pre-service Training 1.995%* 4.771 1.215 2.017
(0.956) (3.279) (1.04) (3.172)
Lower Secondary Level 3.497** 21.542%** 2.592 15.086%**
(1.479) (5.469) (1.581) (4.951)
Upper Secondary Level 6.588*** 18.942%** 5.432%* 12.066***
(2.15) (4.287) (2.294) (3.891)
Bachelor Level 4.500*** 20.926*** 3.352%% 17.004***
(1.576) (5.419) (1.684) (4.895)
Master or Doctor Level 6.392%* 17.926%** 6.757** 11.969%***
(2.827) (4.344) (3.021) (3.934)
T _Yrs of Experience
1-5 Yrs of Experience 1.727 1.173 2.246 1.584
(1.513) (1.607) (1.616) (1.739)
6-More Yrs of Experience 0.24 1.097 0.261 1.597
(1.419) (1.504) (1.518) (1.629)
Constant 279.034*** 344.183%** 293.749%** 321.789%**
(7.056) (32.681) (7.525) (30.257)
Observations 2,813 215 2,813 215
R-squared 0.13 0.279 0.151 0.314

Standard errors in parentheses
**% p<0.01, ** p<0.05, * p<0.1
14
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5. Discussion

This study examined the correlation between teacher quality and primary school students’ learning
achievements in mathematics and reading. To test the hypothesis, the study followed previous research
using the education production function (Canales et al., 2018), considering the teacher training,
education background, and teacher experience as independent variables and the test scores of the
students in reading and mathematics as the dependent variables. The control variables will be also
discussed in this section.

To begin with the independent variables, firstly, based on the results, in hypothesis 1, pre- service
training is statistically significant and positively correlated with student learning achievement in
mathematics at the 1% statistical significance level and reading test scores at the 5% significance level,
which is aligned with Koedel et al. (2015) highlighting that teacher pre-service training has a positive,
strong influence on students’ test scores. Secondly, in hypothesis 2, in terms of teacher education
background, teachers with lower secondary levels are positively correlated with mathematics and
reading test scores at the 5% and 10 % significance level, respectively, while teachers with upper
secondary levels are statistically significant in both mathematics and reading test scores at 1%
significance levels. Additionally, teachers with bachelor's degrees have a positive and significant
correlation to the respective students’ mathematics test scores at a high level of 1% significance level
and 5% significance levels in reading test scores. This shows that teachers with lower secondary, upper
secondary, bachelor's degrees, and master's or doctoral levels have a positive and significant influence
on student learning achievement, which is aligned with the studies by Tjabolo (2020) indicating that
teachers with certification taught mathematics more effectively with better students’ performance than
the teachers who did not possess the certifications. However, several studies demonstrated that teachers
who completed an undergraduate or graduate level in mathematics are mostly associated more with
high school and middle school student learning achievement than in primary school (Aaronson et al.,
2007; Frome et al., 2005), which means that having undergraduate or graduate degrees does not
influence student learning achievement in primary schools, similar to Rowan et al (2002) who also
found advanced academic preparation in mathematics was negatively associated with student
mathematics learning achievement through the elementary grades. In contrast, Betts et al (2003) found
teachers with master's degrees only positively influence middle school, mathematics students. In
Cambodia, to become a primary school teacher, one must complete upper secondary school and obtain
2-year pre-service training to enter their official teaching jobs, but in 2004 based on Education
Management Information System (EMIS) data, only 69 percent of primary school teachers finished
grade 9 and obtained a lower secondary degree, while only 24 percent received an upper secondary
degree, so it is noteworthy for the policymakers to provide teachers with more opportunities to upgrade
their credentials by obtaining higher degrees since the result supports the evidence that the higher
degrees teachers have, the better performance the teachers provide to the students.

Another teacher characteristic that was examined is the teacher experience. The results do not support
hypothesis 2 that teacher experience has any influence on students’ learning achievement in both math
and reading test scores although they have teaching experience in either 1-5 years or 6-more years.
Similarly, Carr (2006), Aaronson (2007), and Betts, et al. (2003) mentioned that teacher experience and
advanced degrees of teacher did not significantly contribute to student achievement, while the studies by
Canales and Maldonado (2018) found that although teaching experience has a significant non-linear
influence on mathematics test scores, it does not impact on reading test scores. However, there was a
controversy to this research and the studies by Gerritsen et al (2017) that teacher experience had a
significant positive influence on both reading and mathematics test scores. There are several reasons
why the study does not support hypothesis 2 on teacher experience. In Cambodia, to become a public
primary school teacher, one doesn't need to have teaching experience, but the teacher candidates have
to go through the examination process. Once, they can successfully pass the teacher examination, they
obtain 2-year pre-service training, where they can absorb both theoretical and practical teaching training
including teaching practicum, which they can apply as experience in their real classroom. In addition,
in-service training for primary school teachers is provided to strengthen their skills and knowledge.
Along the way, MoEYS is working hard to strengthen in-service training, train them on SBM, and
develop supporting documents for teaching and learning for teacher training institutions (MoEYS,
2019). Therefore, in the context of Cambodia, student learning achievement is not fully affected by
teaching experience.

Finally, in hypothesis 3, the research suggests that teachers with pre-service training are
positively correlated with only mathematics test scbres in rural areas, significant at the 5% level.
Teachers with lower secondary education levels have a positive association with mathematics test scores
in rural areas, significant at 5% level, while teachers with upper secondary education levels are
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statistically significant and positively correlated with mathematics test scores in both rural and urban
areas, significant at 1% level, and with reading test scores, significant at 5% level in rural areas and 1%
level in urban areas, which is similar to bachelor education. On the other hand, teachers with master's
or doctoral degrees are significant in mathematics test scores at a 5% level in rural areas, and a 1% level
in urban areas, while significant at a 5% level in rural areas and 1% level in urban areas for reading test
scores. The study by Ravet and Mtika (2024) shows the dissatisfaction of current quality of educational
inclusion and identify barriers to good practice in rural areas in Cambodia. However, teacher experience
does not have any influence on students’ math and reading test scores in both urban and rural areas,
which is aligned with the study by Gore et al. (2024). Lounkaew (2013) had a contradicting argument
that although teacher certifications were correlated with both rural and urban students’ test scores, rural
students tended to be better when being carefully observed by experienced teachers. Additionally,
compared to rural schools, urban schools had more teachers with higher levels of education, while remote
schools exhibited a substantially larger share of teachers with upper secondary education than urban or
rural schools, which implies that remote schools have the least skilled teachers, and they tend to have
more teachers that only have primary schooling than urban and rural schools (Benveniste et al., 2008).
To acknowledge the influences of controlled variables, The result shows that student socioeconomic
status (SES) has a significant and positive association with students' mathematics and reading test
scores, which is aligned with the study by Koza and Cin (2017) demonstrating that SES has a high level
of influence on student learning achievement. Also, non-repeaters show a positive correlation with
students' mathematics and reading test scores, which implies that repeating students are more likely to
be demotivated and leave school before they complete primary school than the students who are not
repeating the class (Glick & Sahn, 2010). In addition, Male students shows a negative correlation with
both mathematics and reading test scores, and grade level also appears to play an important role in
student learning achievement. This finding is broadly consistent with previous evidence from Cambodia
indicating that student-level characteristics, including gender and attending grade, are associated with
learning outcomes Chea and Ogawa (2020).

6. Conclusion

Teacher quality is very significant for student learning achievement since it is a major vehicle for better
teaching and learning processes in the classroom. Although teacher quality is very difficult to quantify,
it can be measured by several means including test scores, years of teaching, and years of college
education that serve as indicators of who will be successful in the classroom. This study focuses on three
main variables including teacher pre-service training, teacher education background, teacher
experience, and teacher aspects based on location. To analyze these points, this study uses SEA-PLM
2019 data for 3,028 observations including 2,813 from rural, and 215 from urban areas. The overall result
shows that pre-service training is statistically significant and positively correlated with student learning
achievement in mathematics and reading test scores. In terms of teacher education background, the
higher degrees teachers receive, the stronger the influence on students’ learning achievement. However,
teacher experience does not have any influence on students’ learning achievement in both math and
reading test scores although they have teaching experience in either 1-5 years or 6 more years,
which implies that there is no difference between teachers with teaching experience and teachers
without teaching experience that influences students’ learning achievement. Finally, regarding teacher
aspects based on the location, the research suggests that teachers’ degrees have a significant influence
on students’ mathematics and reading test scores in both rural and urban areas.

Therefore, policymakers thinking in terms of teacher capacity development should be aware of the
efficiency of teachers having higher education backgrounds by upgrading their knowledge and skills
through obtaining higher degrees since it significantly and positively influences students’ learning
achievement. In addition, this study is very significant to the previous studies for three reasons. Firstly,
since most of the studies have been conducted in only high-income or middle-income countries, this
study adds more value to low-income countries especially in Cambodia by analyzing the pre-service
training process and students’ mathematics and reading test scores. Secondly, although there has been
similar research on the relevant topic in Cambodia, the previous studies only focused on three variables
including economic status, years of teaching experience, and job satisfaction, but explained only about
20 percent of the variance in the pupil learning achievement (Chhinh & Tabata, 2003). Therefore, this
study shed light on the importance of other variables by examining other teacher characteristics
including teacher education background and teachegexperience on students’ learning achievement.
Finally, even though there were several studies conducted in Cambodia, those studies primarily focused
on urban areas and their project-piloted areas, in their results cannot be generalized to other areas of the
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country, especially in rural areas where more than 80% of the population is living (Soeung, No, Ang &
Hirakawa, 2011). As a result, this study also looks more deeply into the teacher aspects in urban
compared to rural areas, so it adds more value to the previous studies in Cambodia by exploring the
various aspects of teachers including, teachers’ teaching experience, teacher education background and
teacher pre-service training that matter for students’ learning achievement based on their location.
Further future studies need to consider more variables on how the school environment and household
environment may collaborate to improve their children's learning performance. Additionally, further
research is necessary using adequate data, allowing the use of the fixed effect method for more reliable
results.
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