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Abstract 
In Pakistan within a passage of time number of education policies was developed for the successful completion of 

the educational objectives. The success of these policies was only measured to assess the increasing number of 

students enrollment in schools and focus on the dropout ratio. Still this a major challenge for the education sector 

of Pakistan. The major objective of this research was to review on the increasing number of the students’ 

enrollment in school with the professional training of the employees. While teachers specific characteristics, 

school specific characteristics and infrastructure specific characteristics were evaluated from 2013 to 2018. The 

findings indicated the total number of schoolteachers who received lengthier school-based professional 

development training had a stronger and larger positive correlation with student enrollment at a school. Second, 

the total number of schoolteachers who received school-based professional development training had a stronger 

and larger positive correlation with total enrollment at girls’ schools, compared to boys’ schools. Future research 

should focus on the mechanism behind the heterogeneous effects across gender as the literature quantifying the 

magnitude of such mechanisms is an emerging area of interest. 

Keywords Students’ Enrollment; Professional Training; A Systematic Review 

 

INTRODUCTION 

There is mixed evidence regarding the effects of teacher specific characteristics on educational 

attainment and student performance. On the one hand, an academically qualified teacher is 

expected to have a positive effect on a student’s short- and long-term educational success (Lee, 

2018; Phil-lips, 2010). The teacher’s attitude, cognitive skills and attendance at teacher training 

can also have a significant impact on students’ achievement and test performance (Hanushek 

et al., 2018; Miller et al., 2008; Palardy et al., 2008). Furthermore, students assigned to an 

academically qualified teacher during their early years of schooling have a higher probability 

of attending a higher-ranked university, earning a higher salary, and saving more for retirement 

(Chetty et al., 2011). Finally, increasing a teacher’s pay reduces teacher turnover and improves 

student achievement (Britton et al., 2016; Hendricks, 2014). However, there is some 

evidence to suggest that the estimated impact of teacher-specific characteristics on student 

performance is statistically insignificant. A few teacher-specific characteristics e.g., the 

teacher’s knowledge of the subject and the teacher’s training attendance, that may influence 

educational outcomes may not provide much guidance for future policies and intervention 

programs (Glewwe et al., 2011; Orazem, 2008). Moreover, higher enrollment levels in schools 

may not be attained by improving teacher quality or other sup-ply-side constraints of schools, 

but in fact by policies more intimately linked to demand-side constraints (Filmer, 2007; 

Glewwe et al., 2016; Pal, 2003). 

This paper examines the hypothesis that the larger number of schoolteachers who had received 

school-based professional development training was linked with higher enrollment at school. 

By using school-level data between the years 2013 and 2018 of over 21,000 schools in Pakistan 
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from the Annual Status of Education Report (ASER), this paper applies a fixed-effect 

estimation strategy, controlling for school-specific, teacher-specific, and infrastructure-specific 

characteristics, while accounting for district and year fixed effects. The results indicate a strong 

positive correlation for our estimation, when the entire school sample is chosen, with an 

additional teacher receiving school-based professional development training of up to 30 days 

linked with an increase of 29 students enrolled at a school. A gender-sensitive breakdown of 

results suggests the heterogeneity of effects by gender. An additional teacher receiving school-

based professional development training of up to 30 days was correlated with an increase of 51 

girls being enrolled at a girls’ school, and an additional teacher receiving school-based 

professional development training of up to 30 days was correlated with an increase of 15 boys 

enrolled at a boys’ school. 

While considerable research has focused on the effects of teachers’ psychological characteristics 

and academic qualifications on student achievement, scattered research highlights the 

effectiveness of school-based professional development training received by teachers. 

Valiandes et al. (2017) examined the characteristics of a teachers’ professional development 

program and concluded that the program was effective in providing teachers with the 

knowledge, skills, and support to accomplish differentiated instructions. The main 

characteristics of the program that were found to be effective included the provision of 

pedagogical knowledge and content, the duration of the program, follow-up training sessions, 

and the development of personal skills of teachers for self-evaluation. Using data from high 

school economics students in Georgia, Swinton et al. (2008) assessed the impact of in-service 

teacher training on the performance of students in the end-of-year economics exam. Controlling 

for student characteristics and teacher fixed effects, they found a significant positive impact 

of teacher training attendance on student test scores. Fuje et al. (2018) presented evidence 

from a randomized controlled trial in Mongolia on the impact of teacher training and books on 

students’ test scores. The results suggested that teacher training and books improved test scores 

weakly when provided individually, but the provision of books on top of teacher training raised 

students’ achievement substantially. Goldhaber et al. (2013) investigated the relationship 

between teachers who had graduated from different training programs and student achievement 

on reading and mathematics tests. They found that training institution indicators explained a 

statistically significant portion of the variation in student achievement in reading, but not in 

mathematics. Andersson et al. (2011) applied an instrumental variable to estimate the effect of 

the proportion of non-certified teachers on student achievement in compulsory Swedish schools. 

They found that an increase 

1.8 standard deviations per year. Aslam et al. (2011) used a unique dataset from a district in 

Pakistan and matched students’ scores in language and mathematics to the characteristics of 

teachers who taught those subjects. Pupils’ fixed effects findings revealed that the standard 

résumé characteristics of teachers did not affect pupil achievement significantly but teaching 

“processes” such as lesson-planning and asking questions during teaching influenced student 

achievement significantly. Feng et al. (2013) used state-wide data from Florida to analyze the 

impact of teacher training on the ability of teachers to promote academic achievement among 

students with disabilities. They found that students with disabilities, as well as non-disabled 

students, scored higher in mathematics and reading when paired with teachers who had 

received professional development training. Harris et al. (2011) studied the effects of different 

kinds of training on the productivity of teachers in promoting student achievement. They found 

that elementary school and middle school teachers’ productivity increased with informal on-

the-job training, with the largest gains occurring in the first few years of teaching. Klassen et 

al. (2014) conducted a meta-analysis of 43 studies to investigate the impact of teachers’ 

psychological characteristics on teaching effective-ness. They found that self-efficacy was 

strongly associated with observed teaching performance and student achievement, whereas the 
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teacher’s personality was also associated with observed teaching performance. Finally, Akalin 

et al. (2015) examined the effectiveness of performance feedback given daily to teachers 

following their training in classroom management and strategies on the outcome of teacher 

student dyads. They found that teacher training and the feed-back provided after the training 

had a positive effect on the classroom management skills of a teacher and improved the 

classroom performance of the teacher. As a result, the train-ing program increased the academic 

engagement of students, with students displaying positive social behaviors. 

However, some studies have concluded that professional development training programs are 

not associated with improved teacher performance or educational attainment. Jacob et al. 

(2004) used a regression discontinuity strategy to estimate the effect of a teacher receiving 

training on performance in mathematics and reading of students enrolled in schools in areas of 

high poverty. They found that marginal increases in the training received by a teacher did not 

affect the performance of a student in either subject, highlighting that investment in 

professional development programs may not necessarily be sufficient to increase student 

achievement. Loyalka et al. (2019) conducted a large-scale, randomized evaluation of a national 

professional development program in China. Their estimates indicated that professional 

development interventions failed to improve teacher and student 

after one year because teachers found the professional development content to be overly 

theoretical and the delivery too passive to be useful. Moreover, Ozler et al. (2018) used a 

randomized, controlled study in Malawi to evaluate a government-run program aimed to 

support stu-dent development through teacher training. Their results suggested that training a 

teacher did improve classroom organization and teachers’ performance, but it did not trans-late 

into improved outcomes for a student. Finally, Zhang et al. (2013) exploited a randomized 

controlled trial to evaluate the impact of a teacher training program on the performance of 

English teachers in Beijing’s migrant schools and their enrolled students. The results showed 

no significant impact of teacher training on either the teacher or the students’ English test 

scores. 

This paper adds to the existing literature in several ways. First, the effects of the different 

durations of professional development training received by teachers are compared for the first 

time. Second, the effect of teachers receiving school-based professional development training on 

enrollment is quantified for the first time. Third, this study highlights the significance of 

professional development training in increasing enrollment at schools in Pakistan, where 

barriers to schooling are high and access to education is still restricted. Fourth, the national-

level data and the school-level observations used in this study are unique. Fifth, the results of 

this research pave the way for potential future research which should focus on the mechanism 

behind the heterogeneous effects of professional development training on enrollment across 

gender, as the literature quantifying the magnitude of such mechanisms is an emerging area of 

interest. 

REVIEW OF RELATED LITERATURE 

The importance of training has become increasingly evident in several fields of the labor market, 

with significant effects on individual firms (Addison et al., 2004; Mano et al., 2012), the health 

care system (Gracía-Pérez et al., 2018; Sendawula et al., 2018) and educational institutions 

(Foster et al., 2013; Gibbs et al., 2016; Kealay et al., 2000). Regarding firms, whether 

employees are provided with general training or job-specific training, training tends to improve 

attitudes toward work (Liang et al., 2014), results in increased wages without a rise in the overall 

cost to firms (Jones et al., 2012), and improves staff proficiency (Truitt, 2011). Such positive 

effects of training lead to improvement in a firm’s demon-strable ability to innovate (Dostie, 

2018; Nazarov et al., 2012) along with improved organizational performance and growth 

(Barba Aragon et al., 2014; Mpofu et al., 2015). In the health care system too, training workers 
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improves health outcomes (Ajuwon et al., 2008; Josiah Willock et al., 2015), increases the 

effectiveness of health advisors (Han, 2007;Majee et al., 2019) and improves child nutrition 

(Cattaneo et al., 2001; Sunguya et al., 2013). 

In schools, providing teachers with training can lead to improved educational outcomes for 

studentx through sev-eral possible channels. Angrist et al., (2001) concluded that teacher 

training in schools provided a cost effective means of increasing the test scores of students. 

Bressoux et al., (2009) found that the final test score in mathematics for a student with a trained 

teacher was higher than the test score of a student whose teacher had not been trained. 

Furthermore, a direct correlation between the intensity of training received by a teacher in terms 

of delivering classroom lessons is established with the student task involvement by Djalil et al. 

(1989). Training in teaching skills is also seen as an effective strategy to improve the quality 

of supervision and monitor-ing. Teachers who have attended workshops linked to teach-ing 

skills report improved communication skills in the class-room and a positive change in teaching 

abilities (Bussari et al., 2006). At the same time, training designed to teach creativity in 

classrooms has a positive impact on a teacher’s teaching and cognitive presence (Al-Balushi et 

al., 2015). Assigning a classroom to a teacher with training in behavior management improves 

students’ and teachers’ mental health and wellbeing, leading to reduced antisocial behavior by 

students (Ford et al., 2012). Training teachers in classroom management skills also promotes 

social com-petence and school readiness (Webster-Stratton et al. 2001), and reduces teachers’ 

stress and student-related disciplinary problems (Merrett et al., 1993). 

Professional Training of Teachers 

Since its creation in 1947, Pakistan had used a centralized system of education under the 

jurisdiction of the federal government, with periodic updates to its National Education Policy 

to cater for the ever-evolving demands of schooling (Hunter, 2020). However, following 

modern global trends, by the early 2000s, the country had wit-nessed a notable trend toward 

decentralization of government portfolios, including that of the education sector. The 

Eighteenth Constitutional Amendment Act 2010 of Pakistan was a significant step in increasing 

the autonomy of the provinces (states) of the country, including major implications for the 

country’s education sector. Under the Act, the responsibility for the curriculum, syllabus, 

planning, policy, and standards of education related to school-ing up to and including 

secondary (high) school was transferred to the provinces (Dawn, 2010). Each province now 

funded its own education sector through an annual provincial budget and was responsible for 

ensuring free and compulsory education for all children between the a g e  o f  5  a n d  1 6 .  

Moreover, after the amendment, the Education and Literacy Department of each province of 

Pakistan became responsible for providing voluntary school-based professional development 

training for teachers employed in public sector schools (ASER, 2022). Under the provinces’ 

jurisdiction, school-based professional development training is conducted through capacity-

building initiatives aimed at providing teachers with innovative teaching techniques and 

methodologies. The training methodologies include interactive lectures, panel discussions, 

group work, case studies, class visits, and the use of information and communication 

technology to support and enhance the delivery of content. The core objective of providing 

school-based professional development training to teachers is to increase participation in 

schools and improve the quality of learning in classrooms. By providing training and support 

materials, such training enables a teacher to optimize their classroom performance and acquire 

new skills related to various teaching strategies. As a result, teachers can replicate modified 

behavioral techniques in their own classroom environment and incorporate newly acquired 

strategies in their teaching and learning process. As a result, school-based professional 

development training enables a teacher to better understand their job description, enhance their 

effectiveness in delivering lessons, improve their communication skills and confidence, and 

motivate their behavior on a day-to-day basis. To provide accessible training across entire 
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provinces, the Education and Literacy Department of each province within Pakistan sets up a 

District Training and Support Center (DTSC) in every district of its respective province. Under 

each DTSC, based on the spread of schools in individual districts, an average of 30 to 60 Cluster 

Training and Support Centers are established in each district. One cluster covers approximately 

30 schools within a radius of 15 km. At each cluster, 1 to 5 District Teacher Educators (DTEs) 

are placed depending upon the number of schools attached to a cluster. Each DTE is assigned 

10 to 15 schools to implement professional development training at the cluster level. 

School-based professional development training has two components. The first component, 

known as induction training, is targeted at identifying, exploring, and aligning the objectives, 

methodology, and outcomes of key classroom-related learning skills, techniques, and 

processes. The sec-ond component, known as post-induction training, relates to the behaviors 

and strategies required by a teacher to ensure optimum learning and of a student in a classroom. 

Collectively, school-based professional development training varies in duration depending on the 

content of training and in-depth sessions of study scheduled in a training course. Training is 

available for either 15 days or 30 days. Participation in these training sessions is not mandatory 

but rather, is undertaken voluntarily. 

D e s c r i p t i v e  S t a t i s t i c s  

The data used for this study are provided by ASER Paki-stan. ASER Pakistan is the largest 

citizen-led, household-based initiative in Pakistan, and is active in all the dis-tricts of the 

country. “Each year, 30 villages per district are selected randomly using the Probability 

Proportional to Size (PPS) technique from the village directory of the 1998 Population Census. 

From each selected village, one government school is chosen, resulting in an average of 4,500 

schools chosen every year across Pakistan. More-over, each year, 20 villages from the previous 

year are retained and ten new villages are added. The data used for this study are from the years 

2013 to 2018, with the exclu-sion of 2017 as ASER did not release any statistics related to 

education in that year.” (ASER, 2022). 

Students’ Enrollment and Professional Training 

We first provide a descriptive analysis of the main variables used for the estimation of 

correlation, i.e., the number of teachers who received school-based professional development 

training and total enrollment at school. The data include two distinct categories of school-based 

professional development training, (i) the number of teachers who received training of up to 

15 days and (ii) the number of teachers who received training of up to 30 days. Train-ing 

received up to 30 days is superior to training received up to 15 days as the content studied in 

the former category of training is more intense and in-depth and covers a wider range of topics. 

Data gathered on the training received is recorded yearly, suggesting that the number of 

teachers who received training of up to 15 days, or up to 30 days, is not a cumulative figure 

over time, but rather, the number of teachers receiving a particular category of training in each 

academic year corresponds to the specific outcome enrollment period. 

Figures 1,2, 3 shows the time trend in average enrollment per school and the average number 

of teachers per school who received training, for all schools, boys’ schools, and girls’ schools. 

Average enrollment per school is represented by the vertical axis on the left-hand side of 

the graph, whereas the trend in the average number of teachers per school with up to 15 days 

of training, and up to 30 days of training is represented by the vertical axis on the right-hand 

side of the graph. The average enrollment per school in Figs. 1–3 above shows a consistent 

negative trend for all schools, boys’ schools, and girls’ schools. At the same time, the average. 
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In figure number of teachers per school with up to 30 days of train-ing depicts a similar negative 

trend for all schools, boys’ schools, and girls’ schools as average enrollment per school, 

suggesting a possible correlation between the two variables. The trend shows even more 

similarities between the average enrollment per school and the average number of teachers per 

school with up to 30 days of training for girls’ schools than for boys’ schools. Finally, the 

similarity in trends between average enrollment per school and the average number of teachers 

per school with up to 15 days of training is less evident for all schools, boys’ schools, and 

girls’ schools. 

 

DATA ANALYSIS 

Of the estimated 0.6 million teachers employed at government schools in Pakistan, 43 percent 

have not received any professional development training. A considerable amount of research 

has focused on the effects of teachers’ psychological characteristics and academic 

qualifications on subsequent student achievement but there is limited evidence on the related 

effectiveness of school-based professional development training received by teachers on the 

educational outcomes of students. By using school-level data between 2013 and 2018 from over 

21,000 schools in Pakistan from the Annual Status of Education Report (ASER). 

Teacher Specific Characteristics 

Descriptive statistics on teacher-specific characteristics are presented in Table 1 below. 

Teacher-specific characteristics include the average number of teachers appointed per school 

and the educational level of an individual teacher appointed at a school. The educational level 

of a teacher indicates the number of teachers employed at a school with education less than 

secondary level, with secondary level education, with high school education, with 

undergraduate level education, with graduate level education, and with an educational level 

higher than graduate level. 

Table 1 shows that the average number of teachers per school and the total number of teachers 

sampled every year only varied incrementally from 2013 to 2016 but then showed a sharp 

decline in 2018. This decline could be due to a decrease in the size of the schools sampled or a 

decrease in the number of school-age children present in a given household. To check this, 

although ASER Pakistan does not provide specific information on the “number of school-age 

children in each household,” it does provide informa-tion more generally on the “total number 

of children in each household.” The data show that the average number of chil-dren per 
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household saw a slight downward trend, declining from 3.18 children per household in 2016 

to 2.98 children per household in 2018 and 2.90 children per household in 2019. However, this 

decline is only marginal, which means that the decline in the average number of teachers per 

school and the total number of teachers sampled in 2018 was also due to sampling changes 

made in 2018. 

School Specific Characteristics 

Descriptive statistics on school-specific characteristics are presented in Table 2 below. School-

specific characteristics include the grade level of the school, type of school, the medium of 

instruction at school, and the age of the school. The grade level of the school shows whether a 

school is primary level, secondary level, high school, or any other grade level. The type of 

school contains information on whether a school is a boys’ school, a girls’ school, or a mixed-

sex school. Moreover, the medium of instruction at school demonstrates whether learning at a 

school is in English, Urdu, a regional language such as Pashto and Sindhi, or any other regional 

language. Finally, the age of school represents the number of years a school has been in 

operation. 

Table 2 suggests that boys’ schools accounted for more than half of all the schools in the sample 

in 2013, with girls’ schools only having a 15.2% proportion. However, by 2018, the proportion 

of schools that were boys’ schools declined significantly to just one-third of the sample, 

whereas the proportion of schools that were girls’ schools increased to more than half of the 

total sample. The proportion of schools that were mixed witnessed a decline between 2014 and 

2018, which could have resulted in these schools being converted into girls’ schools. This can 

be validated by not-ing a sharp increase in the proportion of girls’ schools from 2014 onwards. 

Infrastructure Specific Characteristics 

Descriptive statistics on infrastructure-specific characteristics are presented in Table 3. 

Infrastructure-specific characteristics are defined as facilities available at individual schools. 

These facilities include a boundary wall, available drinking water, toilets, electricity, a 

playground, a science laboratory, and books in a library. Table 3 suggests that the majority of 

the schools selected in the sample have basic facilities such as a toilet, a boundary wall, drinking 

water, a playground, and electricity.  

 

   Table 1: Descriptive Analysis about Teachers’ Specific Characteristics  

Variable 2013 2014 2015 2016 2018 

Employed teachers      

Average number of teachers employed per school 8.25 9.51 7.38 7.07 4.20 

Education level of teachers 

Average teachers per school with less than secondary 

level education 

0.00 0.57 0.21 0.26 0.32 

Percentage of teachers with less than secondary level 

education 

0.00 1.96 2.55 2.93 2.26 

Average teachers per school with secondary level 

education 

1.95 1.86 1.63 1.53 1.32 

Percentage of teachers with secondary level education 17.82 17.16 13.75 12.68 9.59 

Average teachers per school with high school 

education 

2.12 2.00 1.89 1.92 1.69 

Percentage of teachers with high school education 23.69 23.48 23.02 24.35 23.88 

Average teachers per school with an undergraduate 

level of education 

3.60 3.52 3.18 2.91 2.50 

Percentage of teachers with an undergraduate level of 30.47 29.68 30.92 30.11 34.58 



  

  JOURNAL OF APPLIED LINGUISTICS AND TESOL (JALT) 

Vol.9  No.1 2026 
  

  
 

 

education 

Average teachers per school with a graduate level of 

education 

4.56 4.69 4.23 4.30 3.74 

Percent of teachers with a graduate level of education 25.05 24.62 24.93 24.21 25.82 

Average teachers per school with education higher 

than graduate level 

1.03 1.15 1.14 1.08 1.25 

Percent of teachers with education higher than 

graduate level 

2.97 3.11 4.83 5.71 3.87 

Total number of teachers 10,200 10,655 11,583 9697 5089 

 

Table 2: Descriptive Analysis about School Specific Characteristics  

Variable 2013 2014 2015 2016 2018 

Grage-level of school      

Total primary level schools 2345 2482 3081 2633 2827 

Percentage of schools which are primary level 55.70 57.69 66.69 65.73 66.14 

Total secondary level schools 674 654 575 544 582 

Percentage of schools which are secondary level 16.00 15.20 12.45 13.58 13.62 

Total high schools 831 756 685 652 698 

Percentage of schools which are high schools 19.74 17.57 14.83 16.28 16.33 

Total schools with other levels of schooling 360 410 279 177 167 

Percentage of schools with other levels of schooling 8.55 9.53 6.04 4.42 3.91 

Type of school 

Total boys’ schools 2251 2147 1518 1386 1325 

Percentage of schools which are boys’ schools 53.47 49.91 32.86 34.60 31.00 

Total girls’ schools 669 759 2355 1910 2207 

Percentage of schools which are girls’ schools 15.89 17.64 50.97 47.68 51.64 

Total mixed schools 1290 1396 747 710 742 

Percentage of schools which are mixed 30.64 32.45 16.17 17.72 17.36 

Medium of instruction at school 

Total schools with Urdu as a medium of instruction 2243 1931 2875 2547 2809 

Percentage of schools with Urdu as a medium of 

instruction 

53.28 44.89 62.23 63.58 65.72 

Total schools with English as a medium of instruction 960 409 860 639 652 

Percentage of schools with English as a medium of 

instruction 

22.80 9.51 18.61 15.91 15.26 

Total schools with Pashto as a medium of instruction 115 1287 65 84 49 

Percentage of schools with Pashto as a medium of 

instruction 

2.73 29.92 1.41 2.10 1.15 

Total schools with Sindhi as a medium of instruction 594 576 676 612 628 

Percentage of schools with Sindhi as a medium of 

instruction 

14.11 13.39 14.63 15.28 14.69 

Total schools with other regional language as a medium 

of instruction 

298 99 144 124 136 

Percentage of schools with other regional language as a 

medium of instruction 

7.08 2.30 3.12 3.10 3.18 

Age of school      

Average number of years a school has been operational 44.12 36.31 35.15 34.42 33.67 

Total school-level observations 4210 4302 4620 4006 4274 
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Table 3: Year-wise descriptive statistics of Infrastructure-specific characteristics 

Variable 2013 2014 2015 2016 2018 

Facilities available at school      

Total schools with a boundary wall 2745 2964 3245 2890 3199 

Percentage of schools with a boundary wall 66.45 69.38 71.68 72.69 74.85 

Total schools with drinking water 3100 2843 3081 2697 3062 

Percentage of schools with drinking water 74.95 66.64 67.79 68.04 71.64 

Total schools with a toilet 2463 2624 2835 2509 2747 

Percentage of schools with a toilet 59.68 61.48 62.13 63.09 64.27 

Total schools with electricity – 2726 3049 2467 2699 

Percentage of schools with electricity – 64.04 67.40 61.58 63.15 

Total schools with a playground 1759 1811 2075 1772 1853 

Percentage of schools with a playground 42.86 42.79 46.00 44.66 43.36 

Total schools with a science laboratory 748 745 725 642 661 

Percentage of schools with a science laboratory 18.27 17.51 16.18 16.18 15.47 

Total schools with books in a library 1114 1061 970 652 840 

Percentage of schools with books in a library 27.12 24.92 21.58 16.44 19.65 

Training is the explanatory variable of interest rep-resenting the total number of schoolteachers 

i that received a type of school-based professional development training j and belonged to 

district d in year t. The type of school-based professional development training has two 

categories, namely, the number of teachers who received training of up to 15 days and the 

number of teachers who received training of up to 30 days. 

The set of control variables X’i,d,t includes school-specific characteristics, infrastructure-

specific characteristics, and teacher-specific characteristics. School-specific characteristics 

control for the medium of instruction at a school, level of teaching at a school, type of school, 

and the total number of teachers employed at a school. Within school-specific characteristics, 

the medium of instruction is defined as an ordinal variable that indicates whether learning at 

school i belonging to district d in year t was in English (equals one), or in Urdu (equals two), or 

a regional language Pashto (equals three) and Sindhi (equals four), or in any other regional 

language (equals five). Moreover, the level of teaching is also defined as an ordinal variable that 

indicates whether school i belonging to district d in year t was only primary level (equals one), 

or middle level (equals two), or high school (equals three) or any other classification (equals 

four). Furthermore, the type of school is defined as an ordinal variable that indi-cates whether 

school i belonging to district d in year t was a boys’ school (equals one), or a girls’ school 

(equals two) or a mixed school (equals three). Lastly, the age of a school represents the number 

of years school i belonging to district d in year t had been operational. 

Moving on, infrastructure-specific characteristics control 

for the facilities available at each school i belonging to district d in year t. The controls are 

binary variables, each vari-able individually representing whether school i belonging to district 

d in year t had drinking water available, had a play-ground, a science laboratory, a boundary 

wall, electricity available, and books in a library. Each binary variable takes a value equal to 

one if the facility was available at a school, otherwise, the binary takes a value equal to zero. 

Teacher-specific characteristics control for the number of teachers appointed at school i 

belonging to district d in year t, and the educational level of teachers at school i belonging to 

district d in year t. The educational level of teachers includes controls for the number of teachers 

at a school with education less than secondary level, with secondary level education, with high 

school education, with an undergradu-ate level of education, with a graduate level of education, 
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and with education higher than graduate level. 

Finally, the estimation equation also includes district fixed effects, δd, and year fixed effects, 

γt, to account for any variation in the total enrollment due to unobservable time in various 

district-specific or year-specific characteristics, respectively.  

It provides the results for the correlation between the number of teachers who received 

professional development training and the total enrollment at school for all schools, boys’ 

schools, and girls’ schools. Table 4 provides results for the OLS estimations with the number 

of schoolteachers who received up to 15 days of training as the main explanatory variable in 

Columns (1), (2), and (3), and the number of schoolteachers who received up to 30 days of 

training as the main explanatory variable in Columns (4), (5), and (6). The total enrollment at 

school is the main dependent variable, with estimations of normal 

 

Table 4: Correlation between the numbers of teachers at a school who received training 

 

 
Standard errors in Columns (1) and (4), robust standard errors in Columns (2) and (5) and 

clustered standard errors at the district level in Columns (3) and (6). Control variables include 

the medium of instruction at a school, level of teaching at a school, type of school, total number 

of teachers employed at a school, aggregated education levels of teachers and an individual 

binary variable for whether a school had a boundary wall, available drinking water, a toilet 

facility, electricity, a playground, available science laboratory, and books in a library. Finally, 

district fixed effects and year fixed effects are also included. The positive coefficient of training 

in Column (1) in Table 4 is significant at the 1 percent level when estimated for a sample that 

separately includes all schools and girls’ schools, suggesting a strong correlation between the 

number of teachers who received up to 15 days of training and the total enrollment at a school 

for these sample sets. The coefficient is insignificant for boys’ schools suggesting no 

correlation between the number of teachers who received up to 15 days of training and the total 

enrollment at a school. When standard errors are made robust in Column (2) to account for any 

bias in estimation that may arise due to heteroscedasticity in the error term, or when standard 

errors are clustered at a district level in Column (3) to allow for correlation in school-level 

observations within each district, the results remain significant at the 1 percent level for girls’ 

schools. Each additional teacher who received up to 15 days of training was associated with an 

increase in enrollment by 26 students at a girls’ school. 

The positive coefficient of training in Column (4) in Table 4 is significant at the 1 percent level 

when estimated for a sample that separately includes all schools and girls’ schools, and 

significant at the 5 percent level when estimated for a sample that includes boys’ schools. This 

sug-gests a strong correlation between the number of teachers who received up to 30 days of 

training and the total enroll-ment at a school for all the sample sets. When standard errors are 

made robust in Column (5) to account for any bias in estimation that may arise due to 
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heteroscedasticity in the error term, or when standard errors are clustered at a district level 

in Column (6) to allow for correlation in school-level observations within each district, the 

positive coefficient is still significant for all sample sets. Each addi-tional teacher who received 

up to 30 days of training was associated with an increase in enrollment of 51 students at a 

girls’ school. Similarly, each additional teacher who received up to 30 days of training was 

associated with an increase in enrollment of 15 students at a boys’ school. 

The estimation reveals two important results. First, the total number of schoolteachers who 

received lengthier school-based professional development training had a stronger and larger 

positive correlation with student enroll-ment at school. This is evident from the sample of girls’ 

schools where each additional teacher who received up to 30 days of training was associated 

with a higher increase in enrollment when compared to the correlation between each additional 

teacher who received up to 15 days of training and the total enrollment at a girls’ school. 

Sec-ond, the total number of teachers at a school who received school-based professional 

development training had a stronger and larger positive correlation with enrollment at a girls’ 

school compared to a boys’ school. Both these results highlight the heterogeneous effects of 

professional development training on enrollment across gender-based schools, with a greater 

effect on girls’ schools. This is particularly important in the context of Pakistan, as for several 

other underdeveloped and developing countries, where the barriers to entry to education for 

girls are higher relative to boys, and thus, improving any factors related to schooling may 

provide a greater change in enrollment for girls compared to boys (Insiya, 2018). 

CONCLUSIONS AND DISCUSSION 

Considerable research has focused on the effects of teachers’ psychological characteristics and 

academic qualifications on student achievement. However, there is limited evidence of the 

effectiveness of school-based professional development training received by teachers on the 

educational outcomes of students. Many underdeveloped and developing countries, including 

Pakistan, are lagging on one of the key aims of the SDGs, which is to ensure free, equitable and 

high-quality education for all children by the year 2030 (Lee, 2019). Global progress on the 

SDGs is slow as more than one-third of teachers, even in the developed countries, work in 

schools with significant shortages of qualified teachers (Holmqvist, 2019). In developing 

countries, where barriers to entry for schooling are high, especially for girls, the relevance of 

high-quality teachers who have received professional training becomes increasingly important 

to address serious concerns facing access to education. 

This research highlights the significance of school-based professional development training 

by examining the asso-ciation between the number of schoolteachers who received school-

based professional development training and the total enrollment at school. By examining two 

distinct types of training that varied in duration, this study provides evi-dence that the total 

number of schoolteachers who received lengthier school-based professional development 

training had a stronger and larger positive correlation with the stu-dent enrollment at school. 

Furthermore, the total number of schoolteachers who received school-based professional 

development training had a stronger and larger positive cor-relation with total enrollment at 

girls’ schools compared to boys’ schools. 

Several policy recommendations arise from this study. First, this study conclusively supports 

the hypothesis of an immediate need to provide professional training to teach-ers to improve 

student participation. This is especially rel-evant for female students in underdeveloped and 

developing countries where barriers to schooling are disproportion-ally high for girls. 

Second, there is no teacher certification authority in Pakistan, which may be a significant fac-

tor behind untrained teachers in Pakistan. This raises an immediate need to establish training 

certification centers to improve the quality of teachers in the country. Third, active engagement 

at the local community level, especially with households and schools, is required to identify 
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those areas with a low proportion of qualified teachers. Policies and incentives must be devised 

to provide school-based professional development training to teachers in such areas to increase 

student participation. Fourth, support programs and greater incentives should be provided to 

teachers to encourage their participation in school-based professional development training 

which may be linked to higher returns and improved career prospects. Fifth, routing, funding, 

and allocating resources toward providing professional training to teachers should be a priority 

for the policymakers and the government; otherwise, substantial gains in achieving the SDGs 

may not materialize. 

In the education sector, the global progress on the UN’s Sustainable Development Goals 

(SDGs) related to universal quality education is facing severe challenges, as 69 million new 

teachers are needed to achieve the target at a time when teachers are undertrained, undervalued 

and underpaid (Bok-ova et al., 2016). Even in Pakistan, of an estimated 0.65 mil-lion teachers 

employed at government schools, 43.1 percent have received no professional training (Express 

Tribune, 2016). This is at a time when 22.8 million children between the ages of 5 and 16 are 

out of school in Pakistan (Abbasi, 2018). In sub-Saharan Africa, only 64 percent of primary 

school teachers and 50 percent of secondary school teachers have received minimum training, 

with the proportion declining steadily (Rosa, 2017). However, efforts are being made to improve 

the quality of teachers through school-based professional development training. In Egypt, 500 

million dollars have been earmarked for the improvement of teaching and learning conditions 

in schools, including professional training for 500,000 teachers and school officials (World 

Bank, 2018). In Nigeria, 12,000 teachers received professional training which had a positive 

impact on educational outcomes of 300,000 children, resulting in a success story for the public 

sector education system (Ifedi, 2019). 

The analysis presented in this paper extends the current 

discussion on the advantages of school-based professional development training in two key 

aspects. First, while school-based professional development training may be linked to higher 

enrollment at schools, the effects are heterogeneous across gender, and potentially other 

demographics and socio-economic cohorts, if tested. Future research should focus on the 

mechanism behind the heterogeneous effects as they may offer greater insight into the possible 

interventions required to further reduce barriers to schooling in underdeveloped or developing 

countries. Second, although the comparative analysis provided between the two different types 

of training is limited to a duration of training of up to 15 days and 30 days, the results highlight 

the importance of quality training to achieve the desired outcomes. Train-ing that was of a 

longer duration and thus, more intense in learning processes and strategies yielded higher 

enrollment, confirming the need to not only provide school-based professional development 

training to teachers but also focus on their quality. 

We acknowledge the limitations of this study. First, the 

analysis presented is on an aggregate school-level comparing the total number of teachers in 

schools who received professional development training and total enrollment at schools. 

The data do not match the total number of teachers in each classroom who received school-

based professional development with the total enrollment in that particular classroom. Second, 

although receiving training may be voluntary, teachers’ choice to receive training may be due to 

non-random factors that may bias the estimates. Third, the demand-side constraints to 

schooling, the role of government policies toward schools and training, and those financial 

constraints on schools that may affect enrollment are not tested in this study. Fourth, the 

estimation results are carefully interpreted to not suggest causality but only correlation between 

the total number of teachers who received professional development training at a school and the 

total enrollment at school. 
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