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ABSTRACT 

 The study was conducted to investigate the relationship between school resource 

inputs and academic achievement at secondary level in Pakistan.  School resource 

inputs have a vital role in the education process.  The provision and availability of 

school resource inputs in schools is not important and beneficial until they are 

actually used efficiently.  The focus of the provision and availability, and the use of 

school resource inputs, is to maximize the academic achievement of students within 

the limited funds available.  School resource inputs include prior achievement, prior 

academic environment, leadership style, per pupil expenditures, pupil teacher ratio, 

class size, school facilities, instructional material and teacher quality.  .   

 The population of the study comprised all the secondary and higher secondary 

schools, secondary teachers and secondary students in Punjab.  Overall, a total of 288 

schools, 5760 students and 2880 teachers were the sample of the study.  The study 

identified the availability and the use of school resource inputs through the ―School 

profile Proforma‖ and the ―Questionnaire‖.  The longitudinal data of academic 

achievement of the same students from class VI to X were collected through ―Result 

Sheet‖.  The study identified the extent of the use of school resource inputs i.e. 

leadership style, practical laboratories and instructional material.  However, it was 

assumed that the basic school facilities and teacher quality are used where provided.  

The data were analyzed at school level and then collectively for the final analysis 

through Statistical package for social sciences (SPSS).  Pearson Correlation 

Coefficient was used to find out the simple relationship (association) and Stepwise 

Regression analysis was used to find out the differential impact of school resource 

inputs on academic achievement.  
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 The results of the study show that school resource inputs are, overall, the 

predictors of academic achievement in their collective function.  However, they have 

the mixed effects on academic achievement in their individual function.  The findings 

of the study show that prior achievement of students is the most important predictor of 

academic achievement and prior academic environment has some positive impact.  

Democratic leadership style is the best leadership style; however, it is not properly 

used.  Per student expenditure, most of the basic school facilities and most of the 

items of instructional material have the mixed effects on academic achievement.  

Student teacher ratio has positive but larger class size has negative impact.  

Additionally, the five indicators of teacher quality i.e. academic and professional 

qualifications, in-service refresher courses/ trainings, teacher experience and teacher 

salary are not effective.   

 The study also identified that school resource inputs are least provided, 

misallocated, and inefficiently and deficiently used. These are the main causes of the 

negative, insignificant and minor impact of some school resource inputs on academic 

achievement.  It is also concluded that fairly allocation and efficient use of school 

resource inputs leads to the significant impact of school resource inputs on academic 

achievement.  One of the policy implications of this study is that education standards 

for the provision, allocation and use of school resource inputs may be developed and 

implemented in Pakistan. This study also guides the policy makers and the 

educationists by formulating the lines of action how and to what extent the school 

resource inputs may be provided and used in schools. 
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CHAPTER 1 

INTRODUCTION 

 Education plays an instrumental role in enhancing human capabilities and 

achieving objectives of economic development.  It is used as a vehicle of nation 

building. In this way, education sector is a very important sector.  In this sector, a 

significant amount of budget is spent on resource inputs throughout the world.  

Decisions about providing resource inputs to the education sector are made; however, 

not all these decisions are easy to take, especially in the third world countries where 

mismanagement makes the problem more adverse.  As Tan, Lane & Coustere (1997) 

remarked that:   

Resources are scarce, especially in low-income countries; policy makers 

can ill afford errors in the choice of allocations.  To reduce the scope for 
mistakes, the true picture of the determinants of education outcome is 
desirable. (p. 857) 

 Resource inputs are the determinants of education outcome and are of many 

kinds such as family, SES, peers' effect and institutional resource inputs.  All these 

resource inputs are the factors of student achievement.  However, all these resource 

inputs are outside the direct control of an educationist.  Furthermore, institutional 

resource inputs may be termed on the name of the institutions as school resource 

inputs, college resource inputs and university resource inputs.  An educationist 

directly deals with and controls these institutional resource inputs.  This study deals
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with school resource inputs (SRIs) including leadership style, instructional material 

and teacher quality (TQ) and their relationship with student achievement. 

 According to the Coleman Report (1966), the most important resource input is 

socio-economic status (SES) of students.  The report concluded that SRIs have hardly 

any effect on student achievement.  However, the SES and family background of 

students and peers‘ effect were more effective in producing student achievement.  

Therefore, the students having a high SES learn more and perform better than the 

performance of the students having a low SES.  However, as more research studies 

were conducted on the role of SRIs on student achievement, the controversy kept on 

increasing.  This disagreement persists among researchers and policy makers 

regarding the importance and relative impact of SRIs on student achievement and 

their mutual relationship.  Some of the researchers concluded that there is a little or no 

evidence of relationship between SRIs and student achievement, while others reported 

that the effects of SRIs on student achievement might be significant.  This debate 

continues whether SRIs are consistently the important predictors of student 

achievement (Nye, Hedges & Konstantopouls, 2000). 

SRIs are important predictors of student achievement if effects of student 

background are controlled as Konstantopouls (2005) concluded that: ―School factors 

are important predictors of student achievement net of the effects of student 

background‖ (p. 37). 

As compared to SES and family background, there is more controversy on the 

relationship of SRIs with academic achievement in the EPF studies  (Ross & Zuze, 

2004).  Hanushek conducted several studies on this issue and concluded that 

additional SRIs do not improve educational outcomes.  Hanushek (2006) remarked 
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that ―the general inefficiency of resource usage are unlikely to be overturned by new 

data, by new methodologies, or the like‖ (p. 2) and that ―altered sets of incentives 

could dramatically improve the use of resources‖ (p. 38). 

However, the studies of other researchers (Hedges, Laine & Greenwald, 1994a; 

Hedges, Laine & Greenwald, 1994b; Hedges & Greenwald, 1996) on SRIs opposed 

Hanushek (2006) and concluded that Hanushek‘s compilation and interpretation of the 

previous studies were inappropriate.  According to them, the meta-analysis made by 

Hanushek (2006) showed a different picture providing the higher impact of resource 

inputs on student achievement and the impact was enough to be educationally 

important.  Another researcher Krueger (2003) reinforced the argument put forwarded 

by Hedges et al. (1996) and told that Hanushek‘s sample of estimates were biased 

towards the conclusion of the study.  However, the findings of Krueger (2003) were 

different from developed to developing countries.  

 The next point is that many studies showed that the most important resource input 

is the TQ that predicts student achievement.  The economists, who measure the effect 

of TQ on student learning and achievement, provide evidence of the importance of 

teaching.  Researchers look for the teachers‘ effectiveness as a determining factor for 

student achievement.  An effective teacher will have students with a good test score.  

In this way, the researchers isolate the effect of TQ from that of other factors that may 

affect student achievement.  The Tennessee Value-added Assessment System 

(TVAAS), Student teacher achievement ratio (STAR) project and the University of 

Texas at Dallas Texas Schools Project provided considerations about the effect of 

teachers on student achievement.  TQ has an important role in student achievement as 

Goldhaber (2003) stated that:   
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Teachers clearly play an important role in shaping the future of 
individuals as well as of entire generations and in recent years, new 

research has demonstrated the dramatic effect that teachers can have on 
the outcomes of students from all academic and social backgrounds. (p. 1) 

 The research on school resource SRIs expanded from United States to the 

European and the developing countries.  Gamoran & Long (2006) described that 

student achievement is more sensitive to the availability of SRIs in the countries 

having low per capita income.  Woesmann (2005a) mentioned a few European EPF 

studies.  Most of these EPF studies found a smaller effect of resource inputs on 

student achievement, many of them found strong effects and others found no effects 

or even negative effects.   

 The two important points about the school resource input are the provision and 

the availability, and the use of school resource inputs.  Policy regarding the provision 

and availability of SRIs is decided carefully considering all factors affecting the 

education process.  Furthermore, the already deficiency in quantity and quality of 

these resource inputs is identified while deciding about the provision and availability 

of SRIs.  Then issue of mismanagement and misallocation of SRIs is also resolved.  

The next point is the optimal use of SRIs.  In case of inefficient use of resource 

inputs, the relationship between the additional resource inputs and student 

achievement is unclear.  Hanushek (2006) clarified it in the words:  

And, if the resource use is inefficient, the relationship between added 
resources and outcome is unclear.  This simple observation motivates a 
direct investigation of the relationship between outcomes and inputs to 

schools. (p. 4) 

 Since the creation of Pakistan, different national educational policies were 

implemented and they provided guidelines for the improvement of quality of 

education in the country.  Yet, there are many big flaws and inefficiency in the quality 

of education system of the country.  Government of Pakistan (2002a) described that, 
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overall, quality of education had a declining trend in Pakistan, particularly science 

education that is reaching its lowest ebb.  What's more, is that there was an acute 

shortage of teachers in schools, the laboratories were ill equipped and the 

curriculum was not relevant to the present day needs. In a nutshell, the schools 

were not doing well.  Another document Government of Pakistan (2009c) also 

described that Pakistan is in the bottom list of countries that are providing fewer 

resource inputs to its educational institution.  

 The next point is that The Government of Pakistan has been giving more 

importance to elementary education, adult literacy, early childhood education and 

higher education as compared to secondary education.  Likewise, the physical 

facilities and equipments are better provided at the higher levels of education as 

compared to the school level.  (Government of Pakistan, 1998) 

 With the beginning of the 21st century, the government introduced Education 

Sector Reforms (ESR) and EFA National Plan of Action (2001-2015) for the 

improvement of quality of education at all levels.  The target of these reforms and 

plan of action was the improvement of the status of various resource inputs like 

revision of curricula, teacher training, and provision of better facilities in the public 

sector schools.  The latest education policy (Government of Pakistan, 2009c) has 

targeted the need to improve the quality and the quantity of resource inputs for 

reforming the educational system.  For this purpose, a higher level of allocation of 

resource inputs is needed.  Likewise, the resource inputs for education should be 

designed by keeping in mind the global requirements and challenges that may help in 

maximizing its effects.  

 In this way, there is a strong emphasis on the pursuit of educational resource 
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achievement in the ongoing educational reforms in the country.  The government is 

spending enough in the education sector but still low quality resource inputs are 

provided to schools.  Therefore, the need is to identify the factors responsible for 

the present state of affairs (Government of Pakistan, 2002a).  Identifying researches 

on resource inputs around the globe, the discussion is broad in coverage and narrow in 

its focus when we emphasize the differential impact of SRIs on academic 

achievement at secondary level in Pakistan.  This study provides an overview of the 

current state of knowledge and investigates the relationship between SRIs and 

academic achievement of students.   

1.1 STATEMENT OF THE PROBLEM 

 Government of Pakistan (2002a) described that, overall, quality of education 

had a declining trend in Pakistan and schools were not doing well.  Therefore, the 

need is to identify the factors responsible for the present state of affairs 

(Government of Pakistan, 2002a).  This situation needs to be examined in the 

perspective of global success or failures in this regard.  Therefore, considering the 

vitality of the problem, the study focuses on investigating relationship between school 

resource inputs and academic achievement of students at the secondary level in 

Pakistan.  

1.2 OBJECTIVES OF THE STUDY 

The objectives of the study are the following: 

2. To identify the extent of availability of school resource inputs 

3. To identify the extent of the use of school resource inputs 

4. To find out the simple relationship between school resource inputs and academic 

achievement of students 
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5. To find out the differential impact of school resource inputs on academic 

achievement of students 

1.3 ASSUMPTIONS OF THE STUDY 

1. Each school resource input (SRI) has a bearing on academic achievement of 

students.  

2. There is no major change in the provision and the utilization of SRIs in the two 

years period of study at the secondary stage.  

3. The basic school facilities and teacher quality are used where provided  

1.4 SIGNIFICANCE OF THE STUDY 

1. The study is likely to guide the education personnel to remove the discrepancies of 

the education system, that cause for the negative or the insignificant relationship of 

a SRI with academic achievement.  

2. The study is likely to guide the educationists to develop education standards for the 

provisions and the use of SRIs.    

3. The study is likely to guide education personnel to monitor the provision and the 

use of SRIs in schools in a better way.  

1.5 DELIMITATIONS OF THE STUDY 

Due to constraints of job exigencies time limit, restriction on movement and 

resource deficiency, the study was delimitated as under: 

1. Public schools 

2. Secondary stage of education 

3. The province of Punjab 

4. Aggregate marks of the Classes VI, VII & VIII (The Middle Standard 

Examination) were taken as prior achievement (PA) of students.  
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5. Aggregate marks of students in the Annual SSC Examination 2008 at secondary 

stage were taken as academic achievement.  

6.  Following SRIs were the target of the study:  

Prior academic environment (PAEn), per student expenditures (PSEx), leadership 

style, student teacher ratio (STR), class size, school facilities (practical 

laboratories, appropriate furniture for students, appropriate classrooms/ building, 

computers, library books, appropriate drinking water, appropriate toilets, 

electricity, gas, playground and sports material, and boundary wall), instructional 

material (textbooks, chalkboard, math kit, science kit, teaching guide, science 

guide and audio-visual aids including maps, models and charts), and teacher 

quality (academic and professional qualifications, in-service refresher courses/ 

trainings, teacher experience and teacher salary)  

1.6  LIMITATIONS OF THE STUDY 

1. SES and Family-background:  Owing to limited time and resources, this study 

could not measure the contributions of SES, peers‘ group and family background 

at secondary stage. 

2. Tuition:  Some students utilize extra time for study with their tutors in their school 

or at home while others cannot afford this facility.   However, this factor or 

determinant could not be measured within the limited time and resources.  

1.7 DEFINITIONS OF TERMS 

School Resource Inputs (SRIs): The resource inputs that are used within the 

boundaries of schools like leadership style, school facilities, instructional material and 

teacher quality (TQ) etc.   
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Prior Achievement: Prior achievement (PA) shows prior ab ility and prior performance 

of students in the previous classes.  Academic achievement of elementary education is 

PA for secondary stage (Classes IX & X).  Usually, aggregate scores of Class VIII are 

used as academic achievement of elementary education.  However, there is an issue of 

the reliability of these scores at elementary level.  Therefore, the mean of aggregate 

scores of three Annual Examinations of the Classes VI, VII & VIII are used as PA.   

Academic Achievement: Different researchers measure academic achievement 

differently.  Some of them develop standardized tests whereas many of them use 

aggregate scores of examination to measure academic achievement.  However, many 

of them use the individual marks of subjects as academic achievement.  In Pakistan 

and other developing countries, the scores obtained by students usually measure 

school performance and academic achievement.  Although the use of examination 

scores to evaluate academic achievement is highly contested, yet it is the best 

available, reliable, and valid indicator that is universally acceptable in most of the 

developing countries (Lockheed & Hanushek, 1988).  Similarly, Iida et al. (2000) and 

Rana (2002) used the aggregate matriculation (SSC) examination results and 

Intermediate results respectively, as academic achievement.   

Leadership Style: It is the behavior or the style that a head teacher exhibits during the 

supervision of teachers and students (Baloch, 2006).  Its examples are autocratic, 

democratic and laissez-faire leadership styles. 

Per Student Expenditures: These are the expenditures spent on a student.  However, 

per student expenditures (PSEx) are calculated by dividing total expenditures in a year 

by total number of students at the secondary stage. 
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Student Teacher Ratio:  The enrolment of secondary students divided by total number 

of teachers at the secondary stage gives student teacher ratio (STR).  

Practical Laboratories:  The practical laboratories (PL) are the rooms equipped with 

equipments, apparatus or material and chemicals.  Teachers and students in these 

laboratories demonstrate practical work or experiments.  

Teacher Salary:  Teacher salary is the gross salary of secondary teachers.  

Academic Qualification:  Academic qualification determines how much a teacher 

qualifies in the general education like B.A./ B.Sc./ M.A./ M. Sc./ M. Phil.          

Professional Qualification:  Professional qualification determines how much a teacher 

qualifies in the professional education like C.T./ B. Ed./M. Ed./M. Phil. 

In-service Refresher Courses/Trainings:  In-service refresher courses/ trainings 

include the courses or trainings to refresh the academic and professional knowledge of 

teachers during service. 

Teaching Experience:  Total period spent in teaching in years is the teaching 

experience. 

Class Size: Total number of students divided by the total number of class sections at 

the secondary stage in a school gives class size. 

Instructional Material: The materials that a teacher uses in teaching, and that facilitate 

teaching learning process in the classroom are the instructional material.  

Textbooks: These are the books approved and provided for the secondary stage by 

The Government of Punjab.  
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Audio-visual Aids:  The teaching aids that transmit audio and visual qualities and are 

helpful in teaching during classroom session. 

Secondary Teacher:  These are the teachers teaching at the secondary stage, no matter 

what scale of pay, or what original post they have. 

Appropriate: This word means suitable or proper in the local circumstances such as 

appropriate furniture, appropriate classroom/ building, appropriate drinking water and 

appropriate toilets.  

Misallocation: There is great difference between the school level composite scores of 

SRIs from 1633 to 98500 for the schools that necessarily inc lude arts students and 

1633 to 39553 for the schools that necessarily include science students.  In this way, 

some of the schools have very less SRIs and some of them have much more SRIs as 

compared to the composite score of benchmarks/ minimum standards (10166.02).  

This is the misallocation of SRIs among schools.  The reason is that there is great 

difference in the student enrollment among schools, STR, class size and cost per 

student from school to school in the country.   

Efficient/ Inefficient use of resources:  Firstly, The significant relationship of a SRI 

with the academic achievement shows that the SRIs are efficiently used.  This 

significant relationship of a SRI depends upon the active use of academic and 

professional abilities, and instructional material by teachers in classroom, and PL 

equipments, apparatus/ material and chemicals in laboratory room for instruction 

purposes. On the other hand, insignificant relationship between SRIs and academic 

achievement shows that SRIs are inefficiently used.  Secondly, the study gives highest 

score four for the highest degree of the use of a SRIs.  It is the efficient use of 
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resources.  Likewise, the study gives three, two, one and zero scores to the inefficient 

use of SRIs.  The composite score of the use of SRIs from 100 to 140 is the efficient 

use of SRIs and less than 100 is the inefficient use of SRIs.  

Optimal level of Usage: If a SRI is efficiently used and the full benefits of the SRI 

have been achieved, this is the optimal level of usage.  

Deficient level of Usage: If a SRI is inefficiently used and the full benefits of the SRI 

have not been achieved, this is the deficient level of usage.  

Secondary Education: This level of education includes two stages, secondary stage 

(Classes IX & X) and higher secondary stage (Classes XI & XII).  However, the 

streaming of children starts at secondary stage.  Furthermore, students opt for a stream 

of their choice from the three streams i.e. science, arts and technical.  For all these 

three streams, Urdu, English, Pakistan Studies, Islamic Studies, and Mathematics are 

the compulsory subjects.  Similarly, a separate group of three elective subjects, that 

determines the specified stream, is selected from a list of subjects for that stream.  
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CHAPTER 2 

REVIEW OF LITERATURE 

 This chapter reviews the literature of the study.  First, the brief description and 

role of each resource input was reviewed in the present scenario of the education 

system and educational policies of Pakistan.  Then the research literature was 

reviewed in the national and international research perspectives.  The critically 

analysis of the prior research studies provides a strong base for the study.  

2.1 THE ROLE OF DIFFERENT RESOURCE INPUTS IN      

EDUCATION 

 Resource inputs are the measures of resources used in the educational production 

process.  Likewise, resource inputs are the determinants of quality in the educational 

process.  However, all the following resource inputs are the determinants of quality of 

education at any level of education: 

1. Socio-economic status (SES) 

2. Family-background  

3.  Student characteristics 

4.  Peers‘ effect  

5. School resource inputs (SRIs) including teacher quality (TQ)    

 All these resource inputs play their role in producing academic achievement.  The 

role of a resource input depends on its availability, quality and rate of utilization.  
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However, all these resource inputs are outside the direct control of an educationist; 

therefore, SRIs are the most important topic for an educationist.   

2.2 THE ROLE OF SCHOOL RESOURCE INPUTS  

 The resource inputs used in the education process within the school boundaries in 

order to achieve student achievement are termed as SRIs.  Academic achievement is 

the result of complex interaction of SRIs like leadership, school facilities, curriculum, 

school discipline, TQ and instructional materials.  It is very important that SRIs 

should be properly used in the school environment to produce academic achievement.  

At the first step, it is important to discuss the provision of SRIs to schools.  

2.2.1 PROVISION OF SCHOOL RESOURCE INPUTS  

 Pakistan is a developing and poor country and has not sufficient funds to provide 

SRIs to schools as compared to the advanced countries.  Therefore, it has to formulate 

its preference and priority policies of allocation and provisions of SRIs.  For this 

reason, the policy decisions about allocation of funds to the different levels or the 

fields of education are much important.   

 Within the limited funds, the government has to manage for the provision of 

suitable buildings, trained and qualified teachers, a laboratory, a playground and 

library.  However, the low investment in education leads to a number of serious 

problems in the education system.  Hence, secondary education is also affected by 

these problems. (Hussain, 1986) 

 Furthermore, the provision of SRIs is very less in the country.  These SRIs 

include the lack of quality textbooks and basic facilities in schools (PILDAT, 2008). 
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 Likewise, the Government of Pakistan has always been struggling to boost up the 

‗public-private partnership‘ investment in the education system.  According to Bano 

(2007), PPPs are the ad hoc program and it cannot solve the problems of the less 

provision of SRIs.  Bano (2007) suggested an integrated reform program for this 

purpose.  Likewise, Bano (2008) described the potential use and problems of PPPs for 

Pakistan in the following words: 

Starting from 2001 until last year, Public-Private Partnerships (PPPs) were 

viewed as the ‗anchor‘ of Government of Pakistan education strategy to 
address the challenges of access, quality and equity. Investing in PPPs was 

not one of the strategies but the primary strategy. Government Non 
Formal Basic Education (NFBE) program was the only additional 
mechanism explicitly aimed to address concerns around equity, which 

exist across gender, income, region, and rural-urban divide. The 
expectations from the partnerships were thus enormous. A number of 

dynamic PPP models indeed emerged. Yet, the Pakistan case mainly 
demonstrates not the advantages of PPPs (though they are there) but their 
limitations to become the primary vehicle for addressing fundamental 

challenges to provision of education to all. Most PPP programs remain ad 
hoc, have little systemic impact in addressing the fundamental challenges 

of access, quality or equity, and because of often being reliant on NGOs or 
donor funds rather than the state resources face problems of financial 
sustainability. In an atmosphere where state officials have high distrust of 

the NGOs and the private sector and incentives for engaging in 
partnership are flawed, the PPPs have limited ability to address the 

fundamental challenges of meeting EFA goals rather ad hoc efforts can 
contribute to greater fragmentation of education planning and enhance 
regional disparities. As for the non-formal program, aimed at ensuring 

equity, there are questions about its utility when in majority cases the 
students have no means to continue education beyond the non-formal 

cycle because of absence of secondary schools in the area or they exist 
only in the private market arguably increasing burden on the poor income 
families.  (p. 1) 

 Following is the chronological description of the educational policies of Pakistan 

with reference to their targets and suggestions about the provision of SRIs at that 

given time: 

 Government of Pakistan (1947) recommended taking necessary steps to ensure 

the proper training of teachers and their adequate salaries.  However, in order to meet 



 

16 
 

 

the growing demand of trained teachers, short-term courses should be introduced.  

Similarly, Government of Pakistan (1959) recommended providing the basic facilities 

to schools in order to provide diversified optional subjects.  Furthermore, it is also to 

be ensured that the teachers are provided pre-service training; in-service refresher 

courses and honorable salary.  Accordingly, the recommendations of Government of 

Pakistan (1970) were that the necessary facilities should be provided to schools in 

order to increase enrolment in different streams at secondary stage.  The target should 

be 40:60 between general and science streams respectively.   

 Furthermore, Government of Pakistan (1979) recommended providing physical 

facilities such as science laboratories, teaching and audio-visual aids and hostels to 

secondary schools.  Likewise, Government of Pakistan (1992) suggested ensuring 

well-equipped laboratories with consumables for Biology, Physics and Chemistry, 

science kits for class IX & X, computers, books and journals in all high schools and 

colleges.   

 Afterwards, Government of Pakistan (1998) discussed about secondary education 

that desk space is less provided in many schools to the extent that students feel 

difficulty when they read or write.  The policy also described that laboratory 

equipments or consumables, library facilities, electricity, drinking water, boundary 

walls, playgrounds and gas at secondary and intermediate level are often missing.  

Furthermore, the policy recommended addressing the problems of secondary 

education seriously.   

 According to Government of Pakistan (2001), it is the plan of the government to 

construct science laboratories, establishment of mathematics resource rooms, 
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provision of equipment and consumables, development of video textbooks, training of 

head teachers, managers, master trainers and teachers.  

 Government of Pakistan (2009c) described the most important points.  The 

policy described that Pakistan still is at the bottom stage of the resource inputs‘ 

commitment as compared to the other developing countries.  Therefore, the policy 

suggested re-designing of educational resource inputs to visualizing the international 

challenges and opportunities.  Likewise, it is necessary to develop such strategies to 

use the resource inputs, at the optimal level that may minimize their potentially 

negative impacts.  Similarly, the policy recommended improving the quantity and the 

quality of resource inputs for the quality of education.  It was also recommended to 

develop the standards of education at the national level.  Therefore, the provision of 

resource inputs will be ensured up to the standards, the indicators of a fair and 

equitable basis for allocation.   

2.2.2 THE USE OF SCHOOL RESOURCE INPUTS  

 School resource inputs (SRIs) are important only when they are used in the 

school setting.  If SRIs are provided to schools, there are three possibilities that SRIs 

remain unused, used inefficiently and used efficiently.  Still, the standards of 

efficiently utilization of resource inputs have not been formulated in Pakistan.  

Furthermore, SRIs are provided in the deficient quality and less quantity to schools 

owing to the limited funds.  However, SRIs may contribute higher level of academic 

achievement if used effectively and properly with national commitment.  

2.3 TYPES OF SCHOOL RESOURCE INPUTS 

 SRIs are divided into the following types of school level resource: 
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 2.3.1 Prior Academic Environment  

 School environment is the result of combined efforts of all SRIs in 

producing student achievement.  Prior school environment is the school 

environment in the previous session.  It plays an important role in the education 

process.  Usually, parents and students also prefer a school of better prior academic 

environment.  There are some kinds of school environment as physical, social, natural 

climate and academic.  Tableman (ed., 2004) stated the following categories of school 

environment.  

1. A physical environment that is welcoming and conducive to learning 

2. A social environment that promotes communication and interaction 

3. An affective environment that promotes a sense of belonging and self-esteem 

4. An academic environment that promotes learning and self- fulfillment  

 Academic environment is the most important of all the above.  A better 

academic environment is very helpful for educational process.  The Dakar EFA 

strategy was formulated to create a healthy, safe, and inclusive educational 

environment with the fair allocation of resource inputs.  It is likely that this 

environment is favorable to the quality of learning with the distinct levels of 

attainment for all.  (Government of Pakistan, 2001)  

 Academic environment is the result of combined efforts of all SRIs relative 

to the teaching learning process.  School leadership, school facilities inc luding 

practical laboratories, instructional material and teacher quality are the SRIs that 

make the academic environment of a school.  In addition, the efficient/  

inefficient use of SRIs, teaching methods, classroom management, attitudes of 

teachers, students‘ partic ipation in the teaching learning process and many other 
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academic factors are the indicators of academic environment of a school.  Prior 

academic environment is the academic environment that was created through all these 

SRIs and other factors in the previous years or period.   

 The net effect of academic environment of a school is the academic achievement 

of students at the end of a session.  In this way, the academic achievement of a school 

in the past few years is an indicator of its prior academic environment.  Mean of the 

prior academic achievement of a school show how the teaching learning process was 

occurred in the previous sessions with the combined efforts of all the SRIs relative to 

academic environment as described above.  The higher level of academic achievement 

shows the better prior academic environment and the lower level of academic 

achievement shows the weak prior academic environment.   

 The next point is the measurement of academic achievement of a school.  In 

developing countries like Pakistan, the scores obtained by students usually measure 

school performance and academic achievement.  Although the use of examination 

scores to evaluate academic achievement is highly contested, yet it is the best 

available, reliable, and valid indicator that is universally acceptable in most of the 

developing countries (Lockheed & Hanushek, 1988).  Similarly, Iida et al (2000) and 

Rana (2002) used the aggregate matriculation examination results and Intermediate 

results respectively, as academic achievement.  Therefore, previous class 10th results 

of schools are taken as prior academic environment.  However, the mean of prior 

five years‘ results is a better indicator of academic environment.  
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 2.3.2 Leadership Style 

 Leadership style is the behaviour or the style that a leader exhibits during the 

supervision of his subordinates.  The term ―style‖ is roughly equivalent to the manner 

in which the leader influences subordinates (Lunenburg and Ornstein, 1996).   

There are many leadership styles such as autocratic, bureaucratic, democratic, 

laissez-faire, charismatic, participative, situational, transactional, and transformational 

(Mosadeghrad 2003b; 2004).  However, different situations require different 

leadership styles.  Each leader should have a vision about a specific leadership style 

when and where he should use it.  Furthermore, no single leadership style is the ideal 

for every situation.  A leader may have skills and knowledge to act successfully on 

one occasion, but not as efficient in a different situation (Rad & Yarmuhammadian, 

2006). 

 School leadership styles work on the same pattern.  The leadership style makes 

the other SRIs effective or ineffective.  Therefore, it is a very important resource input 

in the education process.  Herman & Herman (1994) described school leadership 

styles as autocratic, laissez-faire, democratic, positional,  referent, informational and 

personal, in the perspective of change and improvement.  Likewise, Baloch (2006) 

defined the term ―leadership‖ in the words that ―Leadership is a process to influence 

the behaviour and gets the things done through, with or by the people.‖  He also 

defined leaders in the words:  ―Those who are able to influence others and who 

possess the managerial authorities.‖  Head teacher is the leader of school and his role 

in the school is the leadership of school.  Baloch (2006) described the following 

leadership styles: 
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 Autocratic leadership is the style of leadership in which a leader has no 

confidence and trust in his subordinates.  Hence, he imposes decisions on his 

subordinates and never delegates his powers to them.  Furthermore, he motivates 

them by threat.  Likewise, he communicates very little with them and does not 

involve them in teamwork.  

 Democratic leadership style is the style in which a leader has complete 

confidence and trust in his subordinates.  Therefore, he allows his subordinates to 

make many decisions themselves.  Likewise, he motivates them by reward for 

achieving goals set by participation.  He, of course, shares ideas and opinions 

with them. 

 Laissez-faire leadership is the style of leadership that acts upon the policy of non-

interference.  Laissez- faire is a French expression that literally means ‗let people 

do what they wish‘.  Subordinates are free to do their work according to the 

preplanned criteria.  Furthermore, leadership provides complete freedom to a 

group or an individual to decide without the leader's participation or direction.  

Therefore, subordinates are free to do what they want.  Similarly, head teacher 

just watches what is going on in the school; therefore, he uses no authority.  Each 

teacher, of course, does something for school whenever he feels inspired to do so.  

 Different school leaders or head teachers use different leadership styles at 

national and international levels.  However, the different areas of Pakistan demand the 

different styles of leadership according to social awareness, mental approaches and 

ability of teachers and students, socioeconomic status, and social needs and problems.  

Mostly, three leadership styles i.e. autocratic, democratic and laissez- fair are used in 

the local context of Pakistan.  However, each style has different relationship i.e. more 

or less, positive or negative with academic achievement of student.   
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 2.3.3 Per Student Expenditure                                                             

 School expenditures show how much funds are spent in a school.  School funds 

predetermine the allocation and the provision of all other resource inputs to schools.  

There are many factors involved in the provision and the utilization of funds.  The 

first factor is that the education sector is not given importance in the finance budget.  

Although education enjoys the highest priority on the social sector agenda ; 

however, it is poorly funded when compared to the other sectors of Pakistan 

(Govt. of Pakistan, 2003).  

 The second factor is the misallocation of funds to the various levels of education 

and the various areas of the country.  Recently, the allocation of public funds is 

skewed towards the higher education benefiting the upper income class (Memom, 

2007).   

 The third factor is that even a smaller amount of funds allocated to the education 

sector is not fully utilized, in the education system except for the year 2001-02.  A 

large portion of the allocated budget to the education sector is spent on the recurring 

expenditures as salaries.  The budget allocated for salary expenditures is fully spent 

on the salary expenditures.  However, the development and some recurring budget is 

not fully used.  Similarly, less than fifty percent of the funds allocated for 

development expenditure of the Ministry of Education are actually utilized.  This is 

the weak capacity of the education system for utilizing the allocated funds. (Aly, 

2007) 

 The fourth factor is that the recurring funds are provided to the concerned targets 

very late.  Therefore, the leadership or the management cannot fulfill the recurring 
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demands and needs, and the quality is compromised.  The fifth factor is the corruption 

in the utilization of funds.   

 School expenditures are either development expenditures or non-development 

expenditures.  The expenditures spent to expand the basic physical infrastructure of 

school are the development expenditures.  However, recurrent expenditures include 

all types of expenditures those incurred in the school in addition to the development 

expenditures.  Furthermore, there are departmental or administration expenditures 

those are 50% of the total recurring expenditures.   

 Non-developmental expenditures are the direct expenses including the salary and 

the non-salary expenditures.  Salary includes the basic pay and allowances of officers 

and all other staff.  However, the non-salary expenditures are all the other 

expenditures incurred in school.  Similarly, the non-salary expenditures include the 

operating expenses and the repair and maintenance expenditures.  Additionally, total 

communication, total utilities, total travel and transport, total occupancy cost and total 

general expenses are the Operating expenses.  Likewise, repair and maintenance 

expenditures of furniture and fixtures, machinery, building or other are included in the 

repair and maintenance.   

 Dividing the total expenditures by the number of students gives us the per student 

expenditures (PSEx).  Total amount of 5347.987 million rupees were spent against the 

total enrolment of 1501712 in the girls‘ secondary schools in the session 2005-06 

(Govt. of Pakistan, 2007).  However, administration expenditures were not included 

in the total secondary expenditures.  Therefore, PSEx in the girls‘ secondary schools 

is 3561 rupees for this session (Govt. of Pakistan, 2007).   
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 2.3.4 Student Teacher Ratio  

 Student teacher ratio (STR) is the ratio between the total numbers of students and 

the total numbers of teachers in a school.  However, class size is the ratio between the 

numbers of students divided by the number of class sections in a school.  Therefore, 

STR and class size are the two different concepts.   

 In primary schools, STR is higher than the average class size.  However, it is less 

than the average class size in the middle portion of schools.  At the secondary stage, 

STR is lesser than the class size.  Class size increases at secondary stage in the urban 

high schools because of very less number of secondary schools.  

 Furthermore, the higher STR causes a heavy burden on teachers in the public 

schools and affects the quality of education.  If STR is more than 25, it probably 

affects negatively the quality of education.  However, in many countries, range of the 

optimal level of STR is 30:1 to 40:1.  STR (45:1) is much higher in Pakistan as 

compared to African, North and South American and the majority of Asian countries 

(Khan, 2003). 

 Some attempts were made to rationalize STR at the ratio 40:1 in schools of the 

country.  Likewise, teachers were transferred from the schools with lesser STR to the 

schools with STR higher than 40:1.  Furthermore, in the rural areas of Punjab, there 

are a few schools where total teachers are same in the same number as total number of 

students, at secondary stage.  However, there are also schools that have very high 

STR, especially, in the urban areas.  STR is given in the following two separate tables 

2.1 and 2.2 for different areas of the world and in Pakistan.  
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Table 2.1: Student Teacher Ratio in Secondary Education by Region 1999 &  

      2006 

Regions Secondary Education 

School Year ending 1999 School Year ending 2006 

World 18 18 

Developing Countries  21 20 

Developed Countries  13 13 

Countries in transition 11 10 

Sub-Saharan Africa  24 27 

Arab States 16 16 

Central Asia 11 12 

East Asia and the Pacific  17 17 

East Asia 17 17 

Pacific  14 14 

South and West Asia 33 30 

Latin America/ Caribbean 19 16 

Caribbean 22 19 

Latin America 19 16 

N. America/ W. Europe 14 13 

Central /Eastern Europe 13 11 

Source: UNESCO (2008).  EFA Global monitoring Report 2009.  Overcoming   

       inequality: why governance matters.  Oxford University Press 

Table 2.2: Student Teacher Ratio at Secondary Level in Pakistan 

Level Punjab Sindh NWFP Balochistan AJK Gig it-

Baltistan 

FATA ICT Pakistan 

High  35 22 25 19 15 21 23 24 28 

Higher 

Sec. 

35 32 27 - 14 - 23 27 31 

Source:  Government of Pakistan (2009d).  Pakistan Education Statistics 2007-08 

 2.3.5 Class Size  

 Class size is the enrolment of students in a class.  It is difficult for a teacher to 

teach, examine and assess a large number of students in a class.  On the other hand, 

students do not take interest and pay attention to the lessons in the larger classes.  

That is why it is usually considered that large class size results in the lower academic 

achievement.  UNESCO (2006) identified an average class size of 34 in the WEI 

countries and 24 in OECD countries (UNESCO, 2006) at the secondary stage.  It is 

necessary to reduce the class size in the country.  However, there are economic and 

funds constraints.  Therefore, class size reduction is very expensive particularly for a 
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developing country of Pakistan.  For this purpose, schools have to spend more money 

on building classrooms and the provision of teachers with other classroom facilities.  

For this reason, it is not an easy task for the country like Pakistan; hence, class size is 

adjusted according to the funds available.  

 2.3.6 School Facilities 

 The schools with better facilities usually perform better.  However, if schools 

have not the required facilities to function, it is very difficult for the school 

management to perform the required functions.  The facilities are hardly provided to 

schools and the physical infrastructure is very poor in Pakistan (Bano, 2007).  

However, the government is demanding more from schools than their functioning 

ability.  Likewise, there are also many expectations and demands from the parents and 

family side.   

Table 2.3: Missing Facilities in Punjab  

MISSING FACILITIES  
No. of Secondary  Schools  

No. of Higher Secondary  

Schools  

Boys  Girls  Boys  Girls  

No  elect ricity  70 30 2 0 

No drinking  water 61 18 1 3 

No lat rine  304 39 2 1 

No boundary  wall 504 20 12 1 

Dangerous bu ild ings  514 244 34 25 

Need major repair 356 147 19 13 

Source:  Government of Pakistan (2009d).  Pakistan Education Statistics 2007-08 

 Table 2.3 shows a large number of secondary and higher secondary schools 

where many facilities are missing.   

 It is also noted that there is discrimination in the allocation of basic facilities.  

However, equal allocation of facilities is the basic right of all the citizens.  The 

government should ensure that every school has sufficient classrooms, desks, 
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blackboards, trained teachers, playground, library, drinking water and clean toilets 

(Nayyar & Salim, 2006).  Therefore, it should be the first preference to provide basic 

facilities to all the schools.  

A) Practical Laboratories  

 The facilities for teaching science are not up to the mark at secondary and higher 

secondary stages in the country.  Only 35% of these schools are sufficiently provided 

with laboratories.  Furthermore, it was planned to build science laboratories in 3000 

schools and to provide the additional equipments to laboratories in about 5000 

schools.  (Government of Pakistan, 2004) 

Table 2.4: Number of Science Labs to be constructed in the Different Areas of        

      Pakistan 

Province /  Agency  Punjab  Sindh  NWFP Balochistan FANA  ICT FATA TOTAL 

Const ruct ion of 

Science Labs. 

192 86 212 22 14 75 11 612 

Source:  Government of Pakistan, 2005:  Monitoring reports provided by the        

        Provincial and Area Governments to the P&P Wing Ministry of Education.  

 Table 2.4 exhibits that the government planned to construct a large number of 

science labs in the different areas of the country.   

 Practical laboratory (PL) is an important predictor of academic achievement.  The 

study of physical science is not possible without a laboratory.  PL is an important 

component in learning science subjects but it depends upon the degree to which it is 

efficiently used.  Only the availability of PL is not a guarantee of students‘ performance 

until both the students and teachers actually use PL facilities efficiently (Lewin, 

2000).  The proper use of laboratory and demonstration of experiments are the 

indicators of student performance.   
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B) Appropriate Furniture for Students 

 The proper seating arrangement for students is helpful in the student learning 

process.  Mostly, benches or desks are provided to schools.  Overall, the quality and 

the quantity of furniture provided to the urban schools are better than that provided to 

the rural schools.  However, there are schools where there is no appropriate furniture 

or no furniture at all.  Therefore, students sit on the ground.   

C) Appropriate Classrooms or Building 

 Classroom is an important resource input and a predictor of academic 

achievement of students.  In rural areas of Pakistan, school is built in a spacious 

ground.  Likewise, spacious lawns provide much space for the students to study and 

play.  In the rural areas, classrooms are limited in number; however, they are enough 

for the low enrollment of students in most of the schools.  The rural schools where 

classrooms are insufficient, students sit out of the classrooms.  

 In case of non-availability of electricity, students cannot sit in the classrooms in 

summer.  Many statistical analyses showed that students perform better in the schools 

with sufficient classrooms.  Furthermore, the government has planned to add more 

classrooms to the existing schools at secondary level.  The following table shows 

the constructed buildings in Punjab: 

Table 2.5: Construction of Building in Punjab 

Level Facility  
Total No. o f Schools 

Boys Girls  Total 

Secondary 

Kacha 41 32 73 

Pakka 2669 1614 4283 

Mixed  248 65 313 

Higher Secondary 

Kacha 4 2 6 

Pakka 196 187 383 

Mixed  23 8 31 

Source:  Government of Pakistan (2009d).  Pakistan Education Statistics 2007-08 
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D) Computers 

 With the development of information technology in the country, computer has 

become the need of the day.  The government emphasizes on computer literacy.  In 

past, computers were provided to a few secondary schools only in the urban areas.  

However, computer teachers were not appointed.  Recently, The Government of 

Punjab has spent a huge amount of money on the construction of modern computer 

laboratories in more than 4200 secondary schools.  Likewise, a teacher for each 

laboratory has also been provided to these schools.  

 Computers can be used as an instructional material in the computer based 

teaching.  However, they are not used for this purpose in the country.  Furthermore, 

all the teachers should be trained for using computers as instructional material.  

E) Library 

 The importance of library increases as knowledge has developed in every field.  

The prevailing provisions of library books are extremely limited in the secondary 

schools.  Non-availability of professional staff and improper space for the library use 

are the factors that cause libraries to remain away from the reach of students in most 

of the schools (Government of Pakistan 1998).  Approximately, Most of the schools 

have no library facilities (separate library room) in the country.  The cupboards 

containing library books are kept closed in the staff room or in the clerk‘s office.  

However, students are not allowed to take a book from the library. 

   Usually, the secondary schools with lesser enrollment of students are provided 

with a small number of library books.  However, the secondary schools with a large 

enrollment of students are provided with a large number of library books.  There is no 

hard and fast rule to provide the library books to the schools.  
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F) Appropriate Drinking Water 

 Drinking water is the basic need of a man.  However, there is a lack of the basic 

need of pure and healthy water in schools.  Following table shows the situation in 

Punjab: 

Table 2.6: The Availability of Drinking Water in Punjab 

Level Facility  
Total No. o f Schools 

Boys Girls  Total 

Secondary 
Yes 2897 1693 4590 

No 61 18 79 

Higher Secondary 
Yes 222 194 416 

No 1 3 4 

Source:  Government of Pakistan (2009d).  Pakistan Education Statistics 2007-08 

G) Appropriate Toilets for Students 

 Toilet is an important resource input.  In Pakistan, Out of 9587 secondary 

schools, 1340 have no toilets or latrine facility, and 59 have no information.  Out of 

998 higher secondary schools in the country, 57 schools have no toilet or latrine 

facility and four has no information. (Government of Pakistan, 2009d) 

 Furthermore, where toilets are available, they are not properly constructed, clean 

and suitable for healthy environment of school.  Furthermore, the following table 

shows the data about this facility in Punjab. 

Table 2.7: Availability of Toilets for Students in Punjab 

Level Facility  
Total No, o f Schools 

Boys Girls  Total 

Secondary 
Yes 2654 1672 4326 

No 304 39 343 

Higher Secondary 
Yes 221 196 417 

No 2 1 3 

Source:  Government of Pakistan (2009).  Pakistan Education Statistics 2007-08 
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H) Electricity 

 Electricity is the main source of energy in the country.  In the context of the 

developing countries, connection to the main electric power supply is not a guarantee 

that electricity is always available.  Furthermore, electricity is used for fanning, 

lighting and heating.  There are also some schools in the urban areas those use 

generators as an alternative power source in the absence of electricity.  As students 

learn better in the classrooms with sufficient lighting and fanning provisions, 

therefore, electricity is a predictor for academic achievement.  For the measurement 

purpose, this variable is usually used as a dummy variable, code ―1‖ if the school has 

regular electric power supply otherwise ―0‖ if the school has no electric power supply.  

Table 2.8: Availability of Electricity for Students in Punjab 

Level Facility  
Total No. o f Schools 

Boys Girls  Total 

Secondary 
Yes 2888 1681 4569 

No 70 30 100 

Higher Secondary 
Yes 221 197 418 

No 2 0 2 

Source: Government of Pakistan (2009d). Pakistan Education Statistics 2007-08 

I) Gas 

 Gas is the source of energy cheaper than electricity.  However, it is not used 

widely for the purpose of heating in the public schools.  It is provided to a very few 

schools.   

J) Playgrounds and the Sports Material 

 Playground is a necessary part of school for the outdoor activities.  In Pakistan, it 

is only a piece of land without other necessaries within or out of the boundary wall of 

school.  However, in a few schools, there is arrangements of allocation and 
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demarcation of area permanently in the playgrounds for different games.  

Furthermore, cricket, hockey, football, kabaddi, volleyball and basketball are the 

important games of schools.    

 Every school should find ways and means of providing play fields to students.  

However, open places and public parks in cities should be utilized through special 

permission from the municipal authorities (Bhatnagar & Gupta, 2005).   

K) Boundary Wall  

 The provision of boundary wall ensures the school environment safe and sound 

for leadership, teachers and students.  

Table 2.9: Availability of Boundary Wall for Students in Punjab 

Level Facility  
Total No. o f Schools 

Boys Girls  Total 

Secondary 
Yes 2454 1691 4145 

No 504 20 524 

Higher Secondary 
Yes 211 196 407 

No 12 1 13 

Source:  Government of Pakistan (2009).  Pakistan Education Statistics 2007-08  

Table 2.9 shows that there are a large number of schools without boundary wall. 

 2.3.7 INSTRUCTIONAL MATERIAL 

 Instructional material is the school resource inputs (SRIs) that is used within the 

classroom to facilitate the teaching learning process.  However, the instructional 

material provided to the classrooms in Pakistan is substandard in quality and lesser in 

quantity as compared to the advanced countries.   

 The availability of textbooks, appropriate chalkboard, math kit, science kit, 

teaching guide, science guide, audio-visual aids (overhead projector, maps, models 
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and charts) are the important instructional material.  However, many facilities are 

missing in approximately all the secondary and the higher secondary schools  

A) Textbooks 

 Various definitions of textbook emphasize the role of textbook as a tool for 

learning.  Textbook is the nucleus of all the learning activities related to a particular 

curriculum.  Certainly, teacher is not a sufficient source of knowledge for a number of 

reasons such as the large class size and the time factor etc.  Besides, student has to 

improve the knowledge received from teacher by reading the textbook.   

 Textbook plays a vital role in imparting knowledge to the students in the third 

world countries.  Furthermore, there is no choice other than textbook in many 

developing countries.  Therefore, it is one and the only source of knowledge.  In 

Pakistan, there is only one textbook available for a particular subject in a particular 

class.  Students are asked to depend on this single source of information.  Teachers 

teach only what is written in the textbook.  At present, The Government of Punjab 

provides textbooks to all the students from class I to X.   

B) Appropriate Chalkboard 

 Chalkboards/ blackboards are the teaching aids that teachers frequently use, 

particularly during the lectures and discussions.  These are of different kinds such as 

chalkboard, blackboard, marker board, felt board and magnetic board.  However, 

only blackboard or chalkboard is provided in public schools.  Teachers use it in 

classrooms to write the important words, to draw diagrams, figures and maps.  
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C) Math Kit 

 Math kit is a study kit for the subject of Mathematics.  Usually, study kit is a 

box containing a variety of visual aids, artistically assembled and displayed 

pertaining to a single topic.  It includes different types of visual aids that are useful 

for the subject of Mathematics.  

D) Science Kit 

 Science kit is a study kit for science subjects i.e. Physics, Chemistry and 

Biology.  It includes the necessary aids that are useful for the teaching of these 

subjects.  These aids may be models, charts, maps, apparatus and some other types.  

E) Teaching Guide 

 Teaching guide is a booklet provided to teachers.  It provides guidance to 

teachers about the matters regarding teaching, from lesson planning to the teaching 

learning process completely.  Furthermore, it guides them to adopt a suitable 

teaching methodology and a suitable instructional material for a topic.   

F) Science Guide 

 Science guide is a booklet for the guidance of science teachers only.  It guides 

them in the teaching of theory and experiments of science subjects.  It guides them 

how to use apparatus and chemicals in the practical laboratories (PL).  

G) Audio-visual Aids 

 Audio-visual aids are the teaching aids that are used in the teaching learning 

process.  These aids play a very significant role in the teaching learning process.  

These aids make the teaching learning process not only realistic but also very 
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pleasant.  The use of audio-visual aids can revolutionize teaching and can help 

decrease forgetting and increase the permanence of what is taught (Quddus, 1990).   

 The important audio-visual aids are pictures, charts, models, maps, diagrams, 

filmstrips, television, tape recorders, radio and motion pictures (Ahmad, 1993).  All 

these audio-visual aids are used in the classrooms of the advanced countries and 

many developing countries.   

 However, the situation in Pakistan is that very less teachers are using only the 

ordinary audio-visual aids in the classrooms.  Computer is regarded as a necessary 

tool for learning.  It is used as an instructional material in the western countries.  

Contrary to it, computer is not used as an instructional material at school level in 

Pakistan.  Maps, models, charts and overhead projector are the four types of audio-

visual aids provided to the secondary schools.   

 Map is a non-projected and two-dimensional aid.  It is an accurate representation 

in a diagrammatic form of the geographical features of the earth or some part of it.  

There are varieties of maps like geographical maps, picture maps, political maps and 

navigation maps, etc.  However, an outline map should be used if a particular view is 

required.  Likewise, the individual atlases are used for the detailed study of a problem.  

Furthermore, teacher use blackboard for clarification of points derived from map.  

(Das, 1993) 

 Model is a non-projected but three-dimensional visual aid.  It has not only length 

and width but also has depth.  Teacher show models to students instead of the real 

object.  Model is used when there is impossible to show the real object to the class 

owing to its size or their inaccessibility.  Models also provide the interior views of 
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objects that are normally covered or otherwise invisible.  It conveys the exact shape of 

the object whether its size would be smaller or larger.  Furthermore, it may have 

almost the same appearance and color except its size.  (Das, 1993) 

 The model in one piece with its parts not moving is called the static model.  

However, if the parts of a model are detachable, the model is called sectional.  A 

sectional model is helpful in explaining the function of each part and its relation to the 

whole object, for example human eye, steam engine.  However, teacher explains and 

demonstrates its working in the classroom. (Das, 1993) 

 A chart is a pictorial way of representing relationships between the several 

variables or objects and ideas or things.  Charts are generally used during lecture and 

discussion about the relationships of the things.  The author, then, counted some 

characteristics of chart.  According to him, words are written neatly and perfectly in 

block letters in Charts.  Likewise, each item may be written inside a box, lines are 

drawn, and if necessary, arrows are placed to indicate relationships and directions of 

flow.  Colors may be used to make the chart attractive.  The author also described that 

different items of food and their proper proportion to constitute a balanced diet can be 

shown in a chart.  Similarly, a chart may also be prepared to compare and contrast two 

things.  In the same way, a flow chart may be prepared to show how a particular thing 

or products flows or moves through different steps or departments in an organization. 

(Das, 1993) 

 Furthermore, the device that projects the small transparencies in to larger views 

on the board is called overhead projector.  Through overhead projector, students are 

able to read, look and understand the text, graph, picture or anything other written or 

drawn on the transparencies.  Overhead projectors are becoming common and 
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popular, and are widely used in normal teaching, especially in the seminars and 

workshops.  An overhead projector is provided only to the urban public secondary 

schools.  However, it is rarely used as an instructional material in the classrooms of 

public schools in Pakistan.   

2.3.8 TEACHER QUALITY 

 Academic qualification, professional qualification, refresher courses or trainings 

and teacher experience are the important qualities of a teacher.  The qualities like 

academic qualifications and knowledge of the subject matter, competencies and skills, 

and the commitment of teacher have an impact on the teaching learning process 

(Government of Pakistan, 1998).  Likewise, classroom instruction mostly depends 

upon the teacher quality (TQ).  Therefore, it is very important in the teaching 

profession.   

 In Pakistan, TQ is not up to the international standards.  There is lack of sufficient 

arrangements for teacher training and refresher courses, lack of the subject matter 

knowledge, inflexibility with little motivation in adopting the opportunities, lack of 

basic facilities and transport facility, and minimum salary (Kazmi, 2005).  Similarly, 

the less number of years of schooling, trainings programs with the lack of master 

trainers, no stress on teaching practice, absence of monitoring system and 

accreditation body, and polit icized appointments are the factors of low TQ 

(Mamon, 2007).  However, teaching is the profession that is neglected in funding, 

social recognition and trainings and is unable to attract the best and the most 

dedicated persons (Nayyar, & Salim, 2006).  The education system can be improved 

if the TQ is improved (Memon, 2007).  Overall, Pakistani teachers are lacking in the 

qualities of academic knowledge, professionalism, skills and competencies.   Teacher 
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salary is also included in TQ because it is the most important resource input provided 

by the government.  It consumes more than 90% of the recurrent budget of education.     

A) Academic Qualification 

 Academic qualification is a very important quality of a teacher.  Academically 

qualified teacher has more authentic knowledge about the relevant subject than the 

academically less qualified teacher has.  Before the up gradation of minimum 

academic qualification, Matric was the minimum academic qualification for P.T.C., 

F.A. / F.Sc. for E.S.T. and all the other categories of the same grade, B.A. / B.Sc. for 

S.S.T., S.S.E. or S.M.T. and M.A./ M.Sc. for S.S.  At present, The Punjab 

Government has set B.A. / B.Sc. as the minimum academic qualification for E.S.E. 

and S.E.S.E. but M.A. / M.Sc. for S.S.E.  Following is the table exhibiting the number 

of teachers according to their academic qualification at secondary level in Punjab.  

Table 2.10: Number of Teachers according to the Academic Qualification at  

             Secondary Level in Punjab 

Level Academic 

Qualification 

Total 

Male Female  Total 

Secondary Middle  143 29 172 

Matric  9145 8071 17216 

F.A. / F.Sc. 6581 5858 12439 

B.A. / B.Sc. 16676 9787 26463 

M.A. / M..Sc. 21868 9697 31565 

M.Phil. 74 40 114 

Ph.D. 8 2 10 

Others 676 40 716 

Not reported 113 22 135 

Total 55294 33546 88830 

Higher 

Secondary 

Middle  11 1 12 

Matric  666 858 1524 

F.A. / F.Sc. 561 814 1375 

B.A. / B.Sc. 1507 1320 2827 

M.A. / M.Sc. 3742 2388 6130 

M.Phil. 36 16 52 

P.hD.  4 2 6 

Others 46 5 51 

Not reported 15 2 17 

Total 6588 5406 11994 

Source: Government of Pakistan (2009d).  Pakistan Education Statistics 2007-08  
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B) Teacher Training (Professional Qualification and In-service 
Refresher Courses & Trainings) 

 Teaching is a profession that needs skills and professional abilities.  A teacher 

has to consider curriculum, classroom activities, teaching techniques and 

methodology, assessment and evaluation methods, and students‘ psychology at the 

same time in the classroom.  Therefore, academic qualification is not enough for a 

teacher.  In this way, it is necessary for a teacher to get training for the profession to 

achieve the required skills and abilities.  Likewise, teacher training is perceived as a 

continuous process that consists of the distinct but closely interrelated stages.  

 Teacher training includes the following categories in general in the country: 

Figure 2.1: Teacher Training in Pakistan 

 

 

 

 

 

 

 The figure 2.1 shows that professional qualification and in-service education and 

training (INSET) are the two types of teacher training.  

 First is professional qualification. The basic skills and abilities of the teaching 

learning process are developed in a teacher through professional qualification.  
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Likewise, professional qualification can be termed as the preparation for life long 

journey in to the teaching profession.  

 Professional qualification is divided in to two more categories i.e. pre-service and 

in-service professional qualification.  P.T.C., C.T., B.Ed., M.Ed., M.A. Education, 

M.Phil. Education, Ph.D. Education and some other teaching diplomas are the 

professional qualification.  Likewise, P.T.C. is the minimum professional 

qualification for primary teachers, C.T. / O.T. / A.T. / P.E.T. / D.M. for E.S.T. and 

B.Ed. for S.S.T. / S.S.E. / S.M.T.  Following is the table exhibiting the number of 

teachers according to their professional qualification at the secondary level in Punjab. 

Table 2.11: Number of Teachers according to the Professional Qualification at  

             the Secondary Level in Punjab 

Level Professional 

Qualification 

Total 

Male Female Total 

Secondary P.T.C 7581 8335 15916 

C.T. 7835 6088 13923 

B.Ed.  22583 12325 34908 

M.Ed. 8055 3536 11591 

Others (Trained) 8116 2907 11023 

Not mentioned 1114 355 1469 

Total 55284 33546 88830 

Higher 

Secondary 

P.T.C. 351 832 1183 

C.T. 664 891 1555 

B.Ed. 2868 2259 5127 

M.Ed. 1695 915 2610 

Others (Trained) 875 426 1301 

Not mentioned 135 83 218 

Total 6588 5406 11994 

Sources:  Government of Pakistan (2009d).  Pakistan Education Statistics 2007-08  

 Second is ―in-service refresher courses and trainings‖.  In-service education and 

trainings (INSET) is a continuous on-going process for teachers throughout their 

professional life.  It may be provided at any time between his joining into services 

until his retirement.  In Pakistan, INSET is of two types.  First category is the 

professional qualification a teacher improves such as B.Ed., M.Ed., M.Phil. and Ph.D.  
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However, second category is the in-services refresher courses/ trainings.  It includes 

orientation and refresher courses, a special training, and self-reading and writing by 

the individual teachers.   

 The educational institutions, the research and development organizations and the 

university departments of education organize INSET.  During the INSET, teachers are 

trained in theoretical as well as practical aspects of pedagogy.  The INSET programs 

are very necessary, especially when new syllabus for subjects or new trends in 

curriculum is introduced.  The government has planned that teachers will be 

provided intensive INSET at least once in five years (Government of Pakistan, 

2001b).  The government has planned that teacher training programs will be 

supported and INSET for teachers will be facilitated and provided (Government of 

Pakistan, 2004b).  Usually, the duration of such INSET is small such as one or two 

months or it may be one or two weeks.  On the other hand, professional qualification 

is usually one or two years‘ program.  

 The responsibility of INSET rests on the Curriculum Boards and Extension 

Centers.  The provinces have assigned the responsibilities of INSET to one or more 

―The Government College of Education and Trainings (GCETs)‖ (Mamon, 2007).  

Each province has Education Extension Centre and/ or Directorate of Staff 

Development responsible for INSET.  However, the target is to provide one INSET 

program to each teacher at least once every five years.   

 The three tiers of government i.e. the federal, the provincial and the district 

governments manage refresher courses and trainings for secondary teachers.  At 

national level, Academy of Educational Planning and Management (AEPAM) and 

National Institute of Science and Technical Education (NISTE) at Islamabad have the 
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responsibilities for it.  At provincial level, Directorate of Staff Development (DSD) is 

responsible and at district level, office of the EDO (Education) is responsible to train 

secondary teachers.  

C) Teaching Experience  

 Teaching experience is the time spent by a teacher in the teaching profession.  It 

starts from the date when a teacher joins the teaching profession.  Teaching 

experience improves the teaching skills and the methodologies adopted.  With the 

passage of time, teachers get command on their subjects and become competent in the 

art of teaching through experience.  Furthermore, teaching experience explain much 

difference in the teacher salary.  Likewise, Ballou and Podgursky (2002) estimated 

that 17 percent (average) of teacher salary is paid as the additional costs for teaching 

experience.  In Pakistan, an annual increment is added to the pay of all types of 

teachers.  Likewise, if a teacher has fifteen years teaching experience, fifteen 

increments were added in his pay.  In this way, a huge amount of money is paid to the 

experienced teachers.  

D) Teacher Salary  

 It is the most important input.  If a teacher gets a suitable salary, the more 

efficiently he may teach his students by using his abilities, competencies and skills.  

Therefore, teacher salary may predetermine student achievement.  It is a reality that 

teacher salary consumes more than 90% of the recurrent budget of education in 

Pakistan.   

 At now, salaries are provided to teachers according to the revised pay scales 

2008.  The government increased salary as additional allowance 20 percent in the 

Annual Budget 2009 and 50 percent in the Annual Budget 2010 on the running basic 



 

43 
 

 

pay.  There exists discrimination in the salary packages and allowances among the 

various public departments and organizations.  However, teachers are the lowest paid 

employees in the country.   

 In many developing countries, salary levels do not cover the basic living costs 

while this is a main factor in the teacher motivation crisis (UNESCO, 2008).  Teacher 

salary is the most important predictor of student achievement.  It has a particular 

importance in uplifting the other aspects of TQ.   

 2.3.9 BENCHMARKS/ MINIMUM STANDARDS  

 After the review of the literature, the study set the benchmarks/ minimum 

standards for the SRIs in the table 2.12.  The actual PSEx are given for the two years 

period (session 2006-2008) at secondary stage.   

 

 

 

 

 

 

 

 



 

44 
 

 

Table 2.12:   Benchmarks / Minimum Standards for School Resource Inputs at  

   Secondary Stage    

School Resource Inputs Benchmarks/ Min imum Standards Composite 

Score 

PAEn  50 % 50 

PSEx Rs. 10,000 10,000 

Student teacher ratio (STR) 28 8 

Class Size  40 7 

School 

Facilit ies 

Practical laboratory (PL) 

room 

1 PL room for each science subject  3 

PL equipments, apparatus/ 

material and chemicals  

Sufficient for demonstration by 

teachers and students  (4+4+4+4) 

20 

Appropriate classroom/ 

building 

1 room for each class/ class section 1 

Appropriate furniture 1 seat of bench/ chair for each student 1 

Computers for students 1 fo r each student  1 

Library books Sufficient for study for students 4 

Appropriate drinking water 5 taps or points of supply for each 

school 

5 

Appropriate toilets 1 fo r 50 students .02 

Electricity  Sufficient for fanning and lighting 8 

Gas Sufficient for heating 4 

Playgrounds  1 foe each game in each school  (at 

minimum 3 for 3 games) 

3 

Sports material Sufficient for play ing for all students in 

their periods for each game  

4 

Boundary Wall 100% 1 

Instructional 

Material 

Text books A complete set of books for each 

student 

1 

Chalkboard 1 well built and appropriate for writ ing  1 

Math kit  1 at the secondary stage 1 

science kit  1 at the secondary stage 1 

teaching guide 5 at the secondary stage 5 

science guide 5 at the secondary stage 5 

Audio-visual aids including 

maps, models, charts and 

overhead projector 

Sufficient for instructional purposes 

(4+4+4+4) 

16 

Teacher 

Quality 

Academic Qualification  B. A./ B.Sc. or equivalent degree 3 

Professional Qualification  B.Ed. 3 

In-service training/ refresher 

Courses 

1 in-service training/ refresher Courses  

at least of 15 days  per year and at 

minimum 5 trainings/ refresher Courses 

(One training/ refresher Courses = 1) 

5 

Teacher Experience 1 to 5 years 1 

Teacher Salary At least Rs. 20,000 (accord ing to the 

pay scales existed in 2008) 

4 

Composite Score of SRIs for a school (at secondary Stage) 10166.02 

 Table 2.12 indicates the benchmarks/ minimum standards for the provision of 

SRIs to schools that have science students or both the science and arts students.  

Composite score for a school for these benchmarks/ minimum standards for SRIs is 

given.  The study used these benchmarks and the minimum standards of SRIs in the 
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comparative analysis of SRIs with the actual identified SRIs of the study in the 

chapter 4.  

2.4 REVIEW OF RESEARCH  

 The degree of influence of school resource inputs (SRIs) on the student academic 

achievement varies widely.  It depends on the sample, the level of aggregation of the 

data, and methodology used (Nascimento, 2007).  The findings of the EPF studies 

fuelled the endless controversies on the issue whether ―There is no strong or 

consistent relationship between school resources and students‘ performance‖ 

(Hanushek, 1997, p. 148).  The discussion went forwarded that ―School resources are 

systematically and sufficiently related to the student achievement to be educationally 

important‖ (Hedges and Greenwald, 1996, p. 90).  Similarly, the meta-analysis, the 

multilevel studies, the random or non-random experiments or the natural setting 

studies, all have different findings and conclusions.  Therefore, they increased the 

controversies on the issue. 

2.4.1 COMBINED REVIEW OF RESEARCH 

 The combined review of research is categorised into the following:  

A) Research in the United States 

 While reviewing what researchers learned about SRIs, the study starts to review 

the discussion and debate started by the ―Equality of Educational Opportunity‖ (The 

Coleman Report).  Coleman (1966) conducted a huge study employing 60,000 

teachers in grade VI, 645,000 students and 31,000 schools in 1966.  The report 

concluded that differences in teacher quality did not much matter in student 

achievement.  Likewise, SES background rather than schools were the most 
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important.  Therefore, characteristics of teachers and schools were not significantly 

related to student achievement. (Coleman Report, 1966) 

 As discussion continued, some studies argued that home and family inputs or 

student background were actually the important determinants of student achievement 

instead of SRIs (Hanushek, 1986; 1989; 1995; 1996; 2003; 2006; Hanushek et al., 

1996; Lee & Barro, 1998; Hanushek & Kimko, 2000; Betts, 1995; 2001; Rivkin et al., 

2000; Iida et al., 2002).  Similarly, Hanushek (1986; 1997; & 2006) systematically 

analyzed that these two factors, SRIs and student achievement were not associated in 

their relationship, neither in the US nor abroad.  On the other hand, some studies 

disagreed.  They concluded that SRIs has some effects on student achievement; 

therefore, SRIs were the determinants of student achievement (Hedges, Laine & 

Greenwald, 1994; Greenwald, Hedges & Laine, 1996; Goldhaber & Brewer, 1997; 

Card & Krueger, 1996a; 1996b; 1998; Grissmer, 2000; Krueger, 2003; Rockoff, 2004; 

Konsatntopolous, 2005; Tow, 2006; Goldhaber, 2007).  However, some studies 

concluded the mixed results, positive and negative effects (Rivkin, Hanushek & Kain, 

2005).   

 Many important studies are discussed here in sequence.  Hanushek (1989) 

found that there was no strong or systematic relationship between school expenditures 

and student performance.  Afterwards, Hedges, Laine & Greenwald (1994) challenged 

the Hanushek‘s conclusions and claimed that the findings of the studies discussed by 

Hanushek were based on inappropriate statistical methods and poor data.   Hedges, 

Laine & Greenwald (1994) in their first study, re-analyzed the same research studies 

that were analyzed by Hanushek and found a positive relationship between 

expenditure on education and output.  In the second study, Hedges, Laine & 
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Greenwald argued that the data quality limitations existed in Hanushek‘s research 

study.  Again, Greenwald, Hedges & Laine (1996) reproduced the previous research 

(1994) analysis.  The study assembled EPF research studies to investigate the 

direction and the magnitude of relationship between different SRIs and student 

achievement.  Through analysis, the study found that broad range of SRIs had some 

positive effects on student achievement.   

 In the same year, Card & Krueger (1996) conducted a study ―School Resources 

and Student Outcomes‖.  The study found that SRIs have a positive relationship with 

student achievement.  Two years later, Card & Krueger (1998) also found some 

effects of SRIs on education attainments.  Likewise, Goldhaber & Brewer (1997) used 

the matched teacher student data from the National Educational Longitudinal Study of 

1996.  This study found that SRIs including the teacher qualification significantly 

affected the math scores of Class X.  The findings of Card & Krueger (1996, 1998), 

and Goldhaber & Brewer (1997) support the findings of Hedges, Laine & Greenwald 

(1994, 1996).  

 Lee & Barro (1998) found that additional SRIs were also related to student 

performance, positively with less significant.  This study also found some positive 

effects for average teacher salary and length of the school term, and significant results 

for STR.  The findings of Lee & Barro (1998) support the findings of the Hanushek 

group of researchers. 

 Grissmer (2000) also discussed this issue and found that both the level of per 

student expenditures (PSEx) and its allocation affected student achievement.  The 

study also found that NAEP scores were higher in the states where there were higher 

PSEx, lower student teacher ratio (STR) in the lower grades and higher levels of SRIs 
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for teaching.  The findings of Grissmer (2000) support the findings of Hedges, Laine 

& Greenwald (1994, 1996). 

 Contrary to Grissmer (2000), Rivkin et al. (2000) identified large differences for 

family factors but small effects for class size and teacher experience.  Similarly, Iida 

et al. (2002) found that the GPA had a very large effect; parents‘ education had strong 

effect; whereas, teaching expenditure had no significant effect.  However, Lucy 

(2002) found that school environment is the factor that did not affect student 

achievement.  The findings of Rivkin et al. (2000), Iida et al. (2002), and Lucy (2002) 

support the findings of Hanushek group of researchers.  

 Furthermore, Rivkin, Hanushek & Kain (2005) found the mixed effects of school 

and teachers on student achievement.  The study was conducted to estimate the impact 

of schools and teachers on student achievement.  The study considered the omitted or 

mis-measured variables, and the variables of student and school selection in analysis.  

The study used a unique matched panel data from the UTD Texas School Project.  It 

was found that teachers had powerful effects on student achievements.  However, 

there is little of variation in teacher quality (TQ) such as teacher education and 

experience.  The study concluded that teachers and schools did matter importantly for 

student achievement.  Contrary to it, the study concluded that gains in the form of 

achievement were systematically related to the observable teacher and school 

characteristics.  

 Afterwards, Konstantopolous (2005) studied the trends of school effects on 

student achievement employing three national probability samples of high school 

seniors: NLS: 72, HSB: 82 and NELS: 92.  These surveys provided information about 

student achievement, student background and school characteristics.  The study used 
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the hierarchical linear models to investigate school effects.  The study found that 

school characteristics such as school region, school SES and certain characteristics of 

students were the important predictors of student achievement.  However, it was also 

found that teacher effects on student achievement were substantial.  Therefore, school 

factors were the important predictors of student achievement net of the effects of 

student background.  The findings of Konstantopolous (2005) support the findings of 

the Hedges, Laine & Greenwald (1994, 1996) group of researchers.  

 Levacic et al. (2005) also discussed about SRIs.  The study found that there were 

positive, small and subject specific marginal effects of SRIs on student achievement.  

It was also found that SRIs had a small but significant impact on the achievement in 

KS3 mathematics and science.  However, there found little impact on the achievement 

in English.  It was also found that student achievement from the additional SRIs was 

greater for the students from the poorer home backgrounds.  There was some weak 

evidence that students of middle level ability benefited more as compared to the 

students in the top or bottom ability quintiles, from the additional expenditures.  The 

findings of Levacic et al. (2005) support the findings of the Hedges, Laine & 

Greenwald (1994, 1996) group of researchers.  

 Hanushek (2006) studied the resource policies in the developing as well as the 

developed countries especially USA.  This study, after many analyses, concluded that 

overall resource policies found no evidence of the improved student performance.  

However, small class size or the additional resource inputs had an impact in some 

situations.  According to the findings of the study, the altered sets of incentives to 

teachers could improve the use of resource inputs.  The findings of Hanushek (2006) 
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support his early findings that resource inputs have not much effect on student 

achievement.   

 Contrary to Hanushek (2006), Tow (2006) found a significant effect of school 

funding on academic achievement of students through the analysis of cross-sectional 

and panel data.  Likewise, class size, poverty, student ethnicity and teacher 

characteristics were the important indicators of student achievement.  Similarly, 

Goldhaber (2007) concluded that various educational interventions and teacher quality 

were the determining factors in the student learning.  Overall, the findings of Tow 

(2006) and Goldhaber (2007) support the findings of the Hedges, La ine & Greenwald 

(1994, 1996) group of researchers.  

 Review of research shows that there are three groups of research studies with 

reference to the findings.  First group (Coleman Report, 1966; Hanushek 1989; 2006; 

Lee & Barro, 1998; Hanushek & Kimko, 2000; Betts, 1995; 2001; Rivkin et al., 2000; 

Iida et al., 2002) found that SRIs did not matter in student achievement.  Second 

group of studies (Hedges, Laine & Greenwald, 1994; Greenwald, Hedges & Laine, 

1996; Goldhaber & Brewer, 1997; Card & Krueger, 1996a; 1996b; 1998; Krueger, 

2003; Rockoff, 2004; Konsatntopolous, 2005; Tow, 2006; Goldhaber, 2007) has the 

point of view that SRIs have the larger effects on the student achievement.  However, 

Rivkin, Hanushek & Kain (2005) showed the mixed effects.  Still, the researchers do 

not agree on a single point of view whether SRIs have effects on student achievement 

or not, smaller or larger.  Furthermore, these studies differ in the sample size and the 

methodologies that also affect the effect size.  Most of the studies used cross-sectional 

data at a single point of time.  Similarly, they did not include the prior achievement or 

the prior ability of the students as a resource input variable in their analyses.  
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B) Research in Europe and the Developing Countries 

 It is very necessary to review the research development in the countries other 

than USA, especially the developing countries on this issue.  The education system 

and the school environment or setting of the developing countries is very similar to 

those of Pakistan.  Therefore, this review may be very useful for research 

developments in Pakistan.   

 Glewwe (2002) critically discussed and summarized a number of studies in the 

developing countries.  However, this study highlighted four conventional studies 

completed in the early to mid 1990s.  The first study is Harbison & Hanushek (1992) 

that was conducted in the rural areas of Northeast Brazil.  This study examined the 

effects of school and teacher characteristics on the performance of primary school 

students in reading (Portuguese) and Mathematics tests.  These tests were 

administered in 1981, 1983 and 1985.  The results showed that facilities, writing 

materials, textbooks and teacher salaries had positive impacts on student achievement.  

 The second study is Glewwe & Jacoby (1993) examined many school and teacher 

variables that influenced the achievement tests given in 1988-89 in reading (English) 

and Mathematics.  The study was conducted in the middle schools (Classes VII-X).  

The study found large estimated impacts for some school inputs in a study of Ghana.  

However, the most estimated effects were actually small and not statistically 

significant.  Similarly, greater impacts were observed for blackboards and classrooms‘ 

maintenance that raised scores between 1.8 and 2.2 standard deviations. 

 The third study is Glewwe et al. (1995) that analyzed the data collected in 1990 

in Jamaica on the performance of primary school students in reading (English) and 

Mathematics.  The pedagogical processes and management structure were included in 
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the school and teacher characteristics.  Although most of the variables had statistically 

insignificant effects, yet some school variables showed significantly positive impacts.  

The largest impact was a change from never using textbooks in instruction to using 

them almost every lesson that raised reading scores by 1.6 standard deviations.  

The fourth study is Kingdon (1996) that collected the data in 1991 in India, for 

tests in reading (Hindi and English) and Mathematics, given to students in Grade-

VIII.  The study examined many of the teacher and school characteristics.  Two out of 

five teacher variables (teacher exam marks and teachers‘ years of education) and two 

out of the three school variables had some positive impacts.  

Glewwe (2002) criticized the methodologies, sample size, number of variables 

and analysis techniques of these four studies.  The study critically discussed how 

these factors made the results biased in these studies.  However, Glewwe (2002) 

advised to use the value-added method with a large sample size, and a large number 

of school and teacher quality variables.  

 Woessmann (2003; 2005a) gave this discussion new direction by comparing the 

educational systems of many different countries.  The study linked the international 

differences in student achievement to the institutional differences rather than to the 

levels of resource inputs.  Woessmann (2003) used an international student-level 

micro database from the TIMSS to estimate an educational production function (EPF).  

EPF includes the institutional differences across the varied schooling systems.  The 

study concluded that the international differences in student performance were 

attributable to the institutional differences rather than to the resource variation.  

Woessmann (2005b) estimated EPF studies for four Asian countries (Korea, Japan, 

Singapore and Thailand) and one region (Hong Kong).  The study found that family 
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background was particularly a strong predictor of student performance in Korea and 

Singapore.  School resource inputs (SRIs) did not seem strongly related to student 

achievement.  However, the study concluded that schools‘ autonomy in the salary 

decisions might reinforce educational performance, especially in Japan and 

Singapore.  

Lai et al. (2006) involved preference based random assignment of students to the 

different middle schools in Beijing.  The study examined how school and teacher 

characteristics affect student academic performance.  The study concluded that, 

overall, school effects did matter.  Similarly, the informal degree training of teachers 

was not effective and the teachers‘ number of years on job lowered the overall test 

score.  The study also found that students with weaker academic achievements or SES 

were more sensitive to the quality of their teachers.  However, Anderson (2007) found 

that SES variables resulted into much difference in student achievement.  Similarly, 

the increased SRIs for the students with low educated parents improved student 

achievement.  Overall, the increased SRIs did not affect the average student 

achievement significantly. 

 Contrary to Anderson (2007), Lai (2008) found that school did matter for test 

scores at the High School Entrance Examination.  However, student academic 

performance was significantly improved by the teachers‘ comprehensive quality rank.  

The study involved the preference based random assignment of students to different 

middle schools in Beijing.  The study constructed a rigorous identification strategy 

based on a unique educational reform.  Furthermore, the study found that informal 

degree training was not effective by controlling teacher rank.  Teacher experience or 
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the years of teaching lowered the test scores in general.  However, the students with 

weaker SES and academic background were more responsive to TQ. 

 Nascimento (2008) reviewed many studies focused on Brazil and found positive 

effects of resource inputs‘ variation on student achievement.  However, in these 

studies, SES characteristics and prior ability showed far-more robust influence 

(Albernaz, Ferreira & Franco, 2002).  Most of these studies were school-effectiveness 

research studies rather than EPFs (Esposito, Davis & Nunes, 2000; Soares, Cesar & 

Mambrini, 2001; Franco, Albernaz & Ortigao, 2002; Soares & Alves, 2003; Mello-e-

Souza, 2005; Andrade & Laros, 2006).  Furthermore, there were also EPF studies 

among them (Barros et al., 2001; Albernaz, Ferreira & Franco, 2002; Azevedo, 

Ghirardi & Santos, 2003; Menezes-Filho & Pazello, 2004; de-Felicio & Fernades, 

2005; Curi & Menezes-Filho, 2006b; Curi & Menezes-Filho, 2006a; Menezes-Filho, 

Fernades & Picchetti, 2006; Menezes-Filho, 2007).  

 Here is the summary discussion of these studies.  The studies criticized by 

Glewwe (2002) have different results.  The study Harbison & Hanushek (1992) found 

greater effects, but other three studies i.e. Glewwe & Jacoby (1993), Glewwe et al. 

(1995) and Kingdon (1996) found the mixed effects of school and teacher quality 

variables on student achievement.  Woessmann (2003; 2005a; 2005b) linked the 

international differences in student achievement to the institutional differences rather 

than to the levels of resource inputs.  The studies Lai et al. (2006) and Lai (2008 

concluded that school did matter for the test score.  However, Anderson (2007) found 

that the increased SRIs did not affect the average student achievement with the 

increased measures.  For the students with weaker SES, with low educated parents 
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and weaker academic background, academic achievement is more responsive to the 

increased SRIs and TQ.  

C) The “Heyneman-Loxley Effect” 

 Heyneman & Loxley (1982, 1983) observed the considerable difference in school 

quality for the lower income countries.  The data of school quality were taken from 

the results of Second International Mathematics and Science Study (SIMSS) in the 

early 1970s.  The study concluded that the impact of school and teacher quality 

factors on student performance was comparatively greater than family SES.  The 

study concluded the arguments that ―the poorer the national setting in economic 

terms, the more powerful school and TQ effect appears to be‖.  

 Baker, Goesling & Letendre (2002) rejected the conclusion drawn by Heyneman 

& Loxley (1982, 1983).  Baker, Goesling & Letendre (2002) analyzed and concluded 

that Heyneman & Loxley‘s findings for the 1970s were not observable anymore at 

now.  The study examined the data from the Third International Mathematics and 

Science Study (TIMSS) that was conducted in the1990s.  The study discussed that the 

―Heyneman-Loxley effect‖ was due to the lack of mass schooling investments in most 

of the developing countries back in the 1970s.  The study also argued that most of the 

developing countries financed a widespread school expansion in the 1980s and 1990s.  

Similarly, it was the possibility that schools in the poor countries were transformed 

into ―a normalized part of the life course for most students and their families and a 

key to future opportunities‖ (p. 310).  Baker, Goesling & Letendre (2002) concluded 

that ―family inputs could take on larger effects as schooling quality reaches a 

threshold throughout a nation‖ (p.  311).   



 

56 
 

 

 Afterwards, Hanushek & Luque (2003) rejected the conclusion of the analyses 

made by Heyneman & Loxley (1982, 1983) that they ―do not support the notion that 

school resource impacts vary systematically with country income or development‖ (p. 

498).  The study examined the Heyneman-Loxley effect using alternative methods.  

These methods aggregated differences across countries from the seven voluntary 

international tests of student achievement.  These tests were in Mathematics and 

Science administered by the IEA (five tests) and the International Assessment of 

Educational Progress (IAEP).  Furthermore, the study suggested that the 

organizational and incentive issues incorporated into EPFs by Woessmann (2001; 

2003) were likely to be more important rather than concentration on just resources to 

schools.   

 All the above discussion is summarized here.  Heyneman & Loxley (1982, 1983) 

pleaded that effects of SRIs and TQ are greater for the poorer country with weaker 

economic setting.  However, Baker, Goesling & Letendre (2002) rejected that analysis 

for the 1970s were not observable anymore at now.  Similarly, Hanushek & Luque 

(2003) also rejected ―Heyneman-Loxley‖ effect.  They concluded that it is impossible 

that impacts of SRIs vary systematically with country income or development.  The 

study added more that the organizational and the incentive issues were likely to be 

more important (Woessmann, 2001; 2003) than concentration on just resources to 

schools.   

D) Research in Pakistan  

 There is not a comprehensive research study ever conducted in Pakistan on the 

issue of the role of SRIs in producing student achievement.  Some researchers have 
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tried to draw the true picture of role of a single or a group of SRIs in producing 

student achievement.  

 Ahmad (1993) found that the scholastic factors were subjected to a significant 

correlation with the examination results.  These factors were teachers‘ terms and 

conditions of service, teachers‘ competency, basic and academic facilities in schools, 

school tests and examinations, resort to tuition, competence of heads of institutions, 

admission strictness, school maintenance, school finances and location of school.  It 

was concluded that these factors play a very significant role in the betterment of 

educational standards.  However, if appropriate conditions were created in relation to 

these factors, a positive effect on the educational standard could be obtained.  

 Contrary to Ahmad (1993), Alderman, Orazem & Paterno (2001) found that 

school quality has varied effects on student achievement.  The study also found that 

high STR has a consistent negative effect, in particular, marked on the language skills.  

However, Khan and Shah (2002) reported that academic and professional 

qualifications of teachers had a positive impact on student achievement.  

 As similar to Alderman, Orazem & Paterno (2001), Nisa (2003) found the mixed 

effects.  This study found that the independent variable of leadership styles i.e. 

directive, supportive, participative and achievement-oriented had significant effect on 

the dependent variables of acceptance of leader, job expectancies and six facets of job 

satisfaction.  However, it was found that the directive, supportive, participative and 

achievement-oriented leadership styles were negatively related to acceptance of leader 

and job satisfaction.  They were also positively related to the job expectancies.  
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 As similar to Ahmad (1993) and Khan and Shah (2002), Habib et al. (2004) 

found positive effects.  The study concluded that: 

 Teachers‘ academic qualification has positive impact on the performance of 

students.  It has more impact on the urban than the rural students. 

 Teachers‘ professional qualification has significant effect on student achievement.  

Students taught by teachers having certificate in teaching (C.T.) and M.Ed. degree 

achieve highest scores. 

 Teachers‘ experience also has a positive influence on student achievement. 

Students taught by teachers 1-5 years of experience get the highest score followed 

by students taught by teachers having 16 years or more experience.  

 The availability of drinking water, electricity, boundary wall, toilets, furniture, 

playground, and dispensary has also positive impact on student achievements. 

 The level of parental education particularly mother‘s education has a significant 

impact on the performance of their children.  

 Furthermore, Shami & Hussain (2005) also found positive effects.  The study 

concluded that: 

 Teachers‘ academic qualification has positive impact on the performance of 

students. It has more impact on the urban than on the rural students. 

 Teachers‘ experience also has a positive influence on student achievements.   

Students taught by teachers having 1 to 5 years of experience get the highest score 

followed by students taught by teachers having 16 years or more experience.  

  The availability of drinking water, electricity, boundary wall, toilets, furniture, 

playground, and dispensary are determining factors and have positive impact on 

student  achievement. 
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 The level of parental education has a significant impact on the performance of 

their children.  

 As similar to Alderman, Orazem & Paterno (2001) and Nisa (2003), Government 

of Pakistan (2005) found the mixed effects.  The study found that the differences in 

academic qualification and training were not statistically significant and did not affect 

student performance.  Furthermore, the students whose teachers had 16 to 20 years‘  

teaching experience, achieved the highest scores in both the Urdu and Mathematics.  

However, Urdu scores of students were the lowest when taught by teachers whose 

teaching experience was 5 years or less.  The availability of the blackboard did not 

have a significant effect on students‘ Urdu achievement; whereas, it had a significant 

effect on students' mathematics achievement.  Likewise, there was no significant 

difference in the performance of students with reference to the availability or the non-

availability of library in schools.   

 Afterwards, Iqbal (2005) and Khurshid (2008) also found positive effects.  Iqbal 

(2005 found that in case of male head teachers, authoritative leadership style had 

significant effect on school effectiveness as compared to democratic leadership style.  

However, the democratic style of female head teachers had significant effect as 

compared to the authoritative leadership style.  Likewise, Khurshid (2008) found that 

the untrained teachers with B.A./B.Sc qualifications produced better performance in 

their students than performance of the students taught by qualified teachers with B.Ed. 

or M.Ed. 

 As already stated, that there was not a single comprehensive study conducted in 

Pakistan, about the role of SRIs and TQ.  Some studies were conducted with a few 

variables of SRIs; whereas, their results were not the same.  Ahmad (1993) found that 
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the scholastic factors were subjected to a significant correlation with the examination 

results.  If appropriate conditions were created in relation to these factors, a positive 

effect on the educational standard could be obtained.  Khan & Shah (2002), Habib et 

al. (2004), Shami & Hussain (2005), Iqbal (2005) and Khurshid (2008) concluded 

positive impacts of TQ and some SRIs variables.  Alderman, Orazem & Paterno 

(2001), Nisa (2003) and Government of Pakistan (2005), found some varied and 

mixed effects of SRIs and TQ on the student achievement.  These are very 

conventional studies.  Furthermore, there are also some issues of sample size, 

methodology and analysis techniques in these studies.   They used only the cross 

sectional data at one point and neglected the prior achievement (PA) or the prior 

ability of the students.  These studies did not include all the important variables of 

SRIs in the education process at a time.  Therefore, the results of the analysis are 

biased and over-estimated owing to including only a few variables in the model.       

2.4.2 INDIVIDUAL REVIEW OF RESEARCH FOR EACH 
SCHOOL RESOURCE INPUT  

 All the school resource inputs (SRIs) influence academic achievement 

collectively in the education process.  However, these are their individual effects 

those affect academic achievement collectively.  How much a resource input is 

effective and associated with academic achievement, it depends upon its impact on 

and correlation with academic achievement.  In the following paragraphs, all the 

important SRIs are discussed separately with reference to the previous research.   

A) Prior Achievement  

 Prior achievement (PA) or the prior ability of students plays a very important role 

in the learning process.  The various researchers investigated that PA or the prior 
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ability has a significant impact on student achievement, particularly academic 

achievement.  However, there is some variation in their findings.  

 Irwin, Yarbrough, Klein & Townsend (1978) investigated the relationship of 

family characteristics and prior ability, with school attendance and school 

achievement in the three rural Guatemala communities.  The study concluded that 

school grades were predicted by pre-schooling mental test scores (prior ability) and 

the intellectual inspiration provided in home rather than the family SES level.  

 Uz & Eryilmaz (1999) also found that PA of students was a significant factor 

affecting the students‘ attitudes toward physics.  The study cited Peterson & Carlson 

(1979) that concluded that PA resulted in positive attitudes.  Uz & Eryilmaz (1999) 

also cited Gardner (1975) that found that PA motivated students, tend to maintain the 

more favorable attitudes towards physics.  Likewise, Gregoire, Ashton & Algina 

(2001) concluded that only the prior ability and the perceived ability were the 

significant predictors of course grade.  Similarly, Albernaz, Ferreira & Franco (2002) 

also concluded that SES characteristics and prior ability showed far-more robust 

influence. 

 Furthermore, Garavalia & Gredler (2002) investigated the extent to which 

learning strategies, PA, and aptitude of college students forecasted student 

achievement for a course.  The study found the significant relationship of the three-

predictor variables learning strategies, PA and aptitude with course achievement.  The 

total variance in the course achievement owing to these three variables is accounted 

for 45%.  Prior grades, Factor One of the scale (General Organization and Planning 

strategies) and SAT score explained the achievement significantly.    
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 Carroll & Garavalia (2004) also contributed to this discussion.  The study 

evaluated the relationships among various factors including prior ability in a single 

professional pharmacy program.  Prior ability was measured by the admission data 

(PCAT scores, Science/Math GPA).  This data were acquired from the individual 

databases of institutions.  It was found that four variables were the significant factors 

varying the performance of higher and lower achievers.  On the PCAT examination, 

low achievers acquired significantly lower scores in the subject of Chemistry than 

those of the higher achievers.  Furthermore, higher achievers proved to have better 

self-efficiency through their predictable grade.  Likewise, lower achievers showed the 

worse attainment calibration and indicated the lower predictable grade. 

 Afterwards, Nascimento (2008) found positive effects of resource inputs‘ 

variation on student achievement.  Likewise, according to Eryilmaz (1992) cited by 

Nascimento (2008), the cumulative GPA and prior achievements had strong 

influences on student achievement in physics.   

 Almost, all these studies concluded that PA or prior ability of students has a 

significant impact on their further achievements.  Likewise, all the studies agreed that 

PA or prior ability is a predictor of student achievement (Gardner, 1975; Irwin, 

Yarbrough, Klein & Townsend, 1978; Carlson, 1979; Eryilmaz, 1992; Uz & 

Eryilmaz, 1999; Gregoire, Ashton & Algina, 2001; Albernaz, Ferreira & Franco, 

2002; Garavalia & Gredler, 2002; Carroll & Garavalia, 2004; Nascimento, 2008).  

Therefore, it is concluded that PA or prior ability has a strong positive impact on 

academic achievement of students in the next grade.  
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B) Prior Academic Environment  

 Many studies attempted to investigate whether the prior academic environment 

(PAEn) of schools has an impact on academic achievement of students.   

 Coon, Carey, Fulker & Defries (1993) investigated the influences of school 

environment on academic achievement.  Academic achievement was measured as the 

scores of adopted and non-adopted children.  The study described that the relationship 

between the characteristics of school environment and academic achievement by two 

methods.  First was developed from the direct influences of school environment.  

However, second was developed from the placement of students into the prior ability 

based school environments.  The study concluded that many inter-correlated 

individual factors of school environment had a small effect on the student 

achievement.    

 Wilson, Abbott, Joireman & Stroh (2002) also found that school 

environment and partnerships affected student achievement indirectly through the 

constructivist teaching.  The study also found that there was the direct pathway 

from school environment to student achievement.   

 Afterwards, Tableman (ed., 2004) introduced two variables of school 

environment i.e. school culture and school climate.  The study concluded that these 

variables were the useful terms for intangible factors to influence learning.  Likewise, 

Yousaf (2005) described that the school related environment can play a more central 

and important role in shaping the engagement practice of students.  However, it does 

not generate positive characteristics to stimulate students for higher education.  

Similarly, Adesoji and Olatunbosun (2008) described that school environment and 
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teacher related factors had powerful and positive influence on student achievement in 

chemistry.   

 Concisely, these studies investigated the role of PAEn in different ways by using 

the different aspects and variables.  Coon, Carey, Fulker & Defries (1993) concluded 

that many inter-correlated individual factors of PAEn have a small effect on student 

achievement.  Likewise, Wilson, Abbott, Joireman & Stroh (2002) found a direct 

pathway from school environment to student achievement.  Similarly, Tableman 

(ed., 2004) concluded that school culture and school climate were the useful terms for 

the intangible factors to influence learning.  Yousaf (2005) also concluded that PAEn 

can play a more central and important role in shaping engagement practice of 

students.  Afterwards, Adesoji and Olatunbosun (2008) described that the school 

environment and teacher related factors have powerful and positive influence on 

student achievement.  Finally, it is concluded that a better PAEn supports the students 

in the teaching learning process.  Therefore, PAEn plays an important role in the 

student learning process.  However, bad PAEn is not helpful to the students.   

C) Leadership Style  

Most of the studies found an indirect relationship between leadership style and 

student achievement.  Haymon (1990) found a positive correlation between leadership 

style and climate of the elementary schools.  Likewise, Bulach et al. (1992) found a 

positive correlation between the leadership sub-scale score of the Tennessee School 

Climate Inventory (TSCI) and the overall climate score on the TSCI.  Similarly, Cey 

(1993) found a strong and positive relationship between leadership style of the 

principal of secondary schools and their organizational climate in Michigan.  Valesky 

et al. (1992) also found that a democratic leadership style was better in producing a 
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better school climate than an authoritarian or laissez-faire leadership style in 

Memphis, Tennessee.     

 Decker (1993) found that there was no correlation between leadership style of 

elementary schools and their climate in Iowa.  Likewise, Anderson (1993) found no 

relationship between leadership style and school climate in New Jersey.  Nichols 

(1993) also found the similar results in an urban school district.  However, the study 

found that it was the possibility that the better school climate produced higher student 

achievement.  Similarly, the better climate or organizational climate produced higher 

student achievement (Bulach et al., 1994).  

 Furthermore, Nisa (2003) concluded that the independent variables directive, 

supportive, participative and achievement-oriented leadership styles had significant 

effect on the dependent variables of acceptance of leader, job expectancies and six 

facets of job satisfaction.  Likewise, directive, supportive, participative and 

achievement-oriented leadership styles were positively related to job expectancies.  

However, these variables are negatively related to acceptance of leader and job 

satisfaction.  These dependent variables were directly connected with academic 

achievement of students.  Therefore, effect of leadership styles on these dependent 

variables could easily predict the effect on academic achievement.  

 Waters, Marzano & McNulty (2003) also conducted research on leadership.  

The study described that the caliber of leadership could have a remarkable 

effect on student achievement in a school.  The average effect size was 0.25 

between leadership and student achievement.  The study found that ―…our meta-

analysis indicates that principals can have a profound effect on the achievement of 
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students in their schools‖ (p. 5).  However, the study also found that ―… leaders can 

also have a marginal, or worse, a negative impact on achievement‖ (p. 8).  

 Afterwards, Iqbal (2005) found that the authoritative leadership style had a 

significant effect on school effectiveness as compared to the democratic leadership 

style in public schools for male head teachers.  Therefore, it was a predictor of the 

school effectiveness.  However, democratic leadership style had a significant effect as 

compared to authoritative leadership style for female head teachers.  It is an indirect 

relationship.  Overall, the school effectiveness is the determinant of the student 

academic achievement.  

 Literature review shows that research studies are of two types with reference to 

finding the relationship of leadership style with student achievement.  First type of 

studies found a direct relationship (Haymon, 1990; Bulach et al., 1992; Cey, 1993; 

Decker, 1993; Nichols, 1993; Nisa, 2003; Iqbal, 2005).  The more the school 

leadership style is suitable for a school, the higher the student achievement ; a direct 

relationship.  Second type found an indirect relationship (Bulach et al., 1994; Waters, 

Marzano & McNulty, 2003).  Likewise, the more the leadership style is suitable for 

the school, the better school climate it creates.  Therefore, it is the possibility that the 

better school climate produces the higher student achievement.  This is an indirect 

relationship.  However, one can easily conclude direct relationship from indirect 

relationship as the target of all the schools is student achievement.   

 Some of the above studies found some positive direct or indirect effect on 

academic achievement (Haymon, 1990; Bulach et al., 1992; Valesky et al., 1992; Cey, 

1993; Bulach et al., 1994; Iqbal, 2005).  Some of these studies have found no effect 

(Decker, 1993; Anderson, 1993; Nichols; 1993).  However, Nisa (2003) and Waters, 
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Marzano & McNulty (2003) found mixed effects, positive for some variables 

and negative for some other variables of leadership style.  However, Valesky et 

al. (1992) and Iqbal (2005) made comparison between authoritative and democratic 

leadership styles. Thus, it is concluded that leadership styles have a direct or an 

indirect impact on academic achievement.  Mostly, it has a positive impact.  

D) Per Student Expenditures  

 Discussion about school expenditures had been started with the Coleman report 

(1966).  The report found that per student expenditures (PSEx) and the other school 

resource inputs (SRIs) showed very little relationship with student achievement.  In 

this analysis, social background and attitudes of individual students and their 

schoolmates were held constant.  (Coleman Report, 1966)   

 Hanushek (1989) found that there was no strong or systematic relationship 

between school expenditures and student performance.  However, Ahmad (1993) 

found that scholastic factors including school finance were subjected to a significant 

correlation with the examination results. Therefore, school finance played a 

significant role in improving educational standards.  The study also found that a 

positive effect on education standards might be obtained if the suitable conditions 

were created in relation to this factor.   

 On the basis of the same meta-analysis of a sub sample of the same data used by 

Hanushek (1989), Hedges et al. (1994a) rejected the conclusion of Hanushek (1989).  

This study concluded that there was a strong evidence of at least some positive 

effects of PSEx on outcome.  Afterwards, Hanushek (1994) criticized Hedges et al. 

(1994a) and their method of eliminating equations from the meta-analysis.  
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Hanushek (1994) concluded that this had the effect of completely ignoring 30% to 

40% of the estimates.   

 Hedges et al. (1994b) defended their criteria for eliminating equations from 

Hanushek‘s sample.  Hedges et el. (1994b) also proved that by eliminating equations 

from the meta-analysis, the results still showed strong evidence of positive effects 

and little evidence of the negative effects.  Hanushek (1996a) again objected to the 

methodology, especially the sample selection procedures of Hedges et al. (1994b).  

However, he admitted that resource inputs were used effectively only in certain 

circumstances when the coefficients were positive and significant.  Hanushek & 

Hedges et al. agreed on ―effective resource use,‖ in Hanushek‘s (1996a) words, or 

“how money matters‖ in the words of Hedges et al. (1994).  On the two sides, both the 

researchers concluded that expenditures did matter somehow or sometimes.  However, 

they did not agree on the direction, strength, or consistency of the relationship 

between expenditures and student achievement.  

 Greenwald et al. (1996) conducted a meta-analysis of studies of EPF equations.  

The study concluded that a wide series of resource inputs had positive influences on 

student achievement.  The large effect sizes of resource inputs on student 

achievement were such that reasonable increases in expenditures might be linked 

with the significant increases in achievement.   

 The discussion on PSEx continued.  Eide & Showalter (1998) conducted a 

research on this issue and used the quintile regressions in estimation.  The study found 

larger effects of PSEx for the bottom end of score distribution than for the rest of 

distribution in math scores.  Therefore, the study showed that SRIs had heterogeneous 

effects on students with different achievements.  However, some experimental 
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research suggested that a type of expenditures in the form of small class size had a 

significant effect on student achievement (Krueger 1999).  Furthermore, Guryan (2000) 

used a quasi experimental research design.  This study found that performance of the 

students in the elementary schools of Massachusetts  increased with the increase in 

school funding. 

 The analysis of cross-country data leads to the conclusion that the correlation 

between expenditures and student performance was at best weak and sometimes non-

existent (Hanushek, 2003; Pritchett, 2004; Wobmann, 2003).  Likewise, Levacic et al. 

(2005) concluded that PSEx had not an impact on student achievement in KS3 

English.  However, the study showed it had a statistically significant positive effect on 

KS3 achievement in math and science.  Similarly, Tow (2006) found through the 

analysis of cross-sectional and panel data that, there was significant, though small, 

effect of school funds on student achievement. 

 Afterwards, Kang (2007) examined the effect of private educational 

expenditures on student achievement.  The study implied that a 10 percent 

increase in expenditure on private tutoring lead to a 0.56 percentile point 

improvement in the test score.  This amount of effect, evaluated at the mean value, 

was equivalent to a 1.1 percent increase in test score.  

 Lips, Watkins & Fleming (2008) also discussed the PSEx issue.  The study 

described that it has been recognized that any effect of PSEx on academic 

achievement depends on how the money is spent, not on how much money is spent.  

In Hanushek‘s words, ―Few people…would recommend just dump ing extra resources 

into existing schools.  America has…followed that program for several decades, with 



 

70 
 

 

no sign that student performance has improved…‖ (p. 4).  The study stresses on the 

effective use of funds. 

 In summary, it can be said that some of the above studies treated the increased 

expenditures as an indicator of progress.  These studies found a considerable 

relationship between expenditures and student achievement as more expenditure 

provided smaller class size and more qualified teachers (Ahmad, 1993; Hedges, 

Laine, & Greenwald, 1994; Greenwald, Hedges, & Laine, 1996; Hedges & 

Greenwald, 1996; Eide & Showalter, 1998; Krueger, 1999; Guryan, 2000; Tow, 2006; 

Kang, 2007).  However, others insisted that the correlation between expenditures and 

the student achievement was weak or non-existent because schools did not 

effectively use the funds to improve the learning environment (Hanushek, 1989a; 

1989b; 1991; 1994; 1996a; 1996b; 2003; Pritchett, 2004; Wobmann, 2003; Lips, 

Watkins & Fleming, 2008).  Furthermore, some of the researchers found mixed results 

(Levacic et al., 2005).   Therefore, it remains a controversy among educational 

researchers.   

 The main concern of many researchers and policy makers was to enlighten the 

mechanisms through which school expenditures could efficiently promote learning.  

However, the researchers of both types of the studies disagreed on the extent to 

which school expenditure improved student achievement. 

E) Student Teacher Ratio  

 It is easy for a teacher to teach, evaluate and feedback if students are lesser in 

number in a classroom.  It is considered that lower student teacher ratio (STR) gives 

better results than those of higher STR.  However, there are many cases where higher 

STR results in higher scores.  Likewise, there are also examples of lower STR 
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achieving lower scores.  Overall, STR is one of the most important variables in the 

teaching learning process.   

 Since 1985 when ―The Student Teacher Achievement Ratio (STAR)‖ project in 

Tennessee started to conduct, research discussions and conclusions about STR and 

class size gave many different suggestions.  The STAR project was conducted in 

grades K-3 with the sample of 6,829 students.  Students were assigned randomly to 

either a regular class of 22-26 students with one teacher (STR), a class of 22-26 

students with one teacher (STR) and an instructional aid, or a low-size class of 13-17 

students with a teacher (STR).  The study found that academic achievement was 

increased significantly in the smaller class size (lower STR) in the regular classes.  

However, there were no positive results found for the regular size classes with the 

additional instructional aid.  

 Many other research studies, particularly Tennessee‘s Project Challenge 

(Achilles, Nye, & Zaharias, 1995) and Wisconsin‘s SAGE program (Maier, 

Molnar, Percy, Smith, & Zahorik, 1997; Molnar, Smith, & Zahorik, 1998) were 

conducted.  In the SAGE classrooms, analysis of the average performance of 

students in grade 1 during 1996-97 and 1997-98 recommended the lower STR.  

Likewise, the analysis found the negative student achievement because of the poverty.  

Although the SAGE classrooms enrolled more students and facilitated with subsidized 

lunch, yet these classrooms got a higher level of student achievement as compared to 

the other school classrooms.  

 Hanushek (1998) confused STR with c lass s ize.  At the first p lace, the 

study stated that ―F irst, STR‘s are not the same as class size‖ (Hanushek , 

1998, p. 12).  Then, Hanushek (1998) made ambiguous the boundary between 
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class size and STR and described, ―These econometric estimates relate class 

size or teacher intens ity to measures of student performance‖ (p. 20).  

Furthermore, Hanushek made a summary of the find ings of 377 econometric  

studies of the determination of student performance.  He confused class size  

and STR differences, 277 studies reflected on STR.  Hanushek (1998) found  

that if class s ize systematically matter, there was a 15% significant correlation 

between teacher strength and student performance.  However, Lee & Barro 

(1998) concluded that more SRIs had a positive relationship with student 

performance while applying the strongest results to STR. 

 Alderman, Orazem & Paterno (2001) contributed to this discussion.  The study 

concluded that higher STR had a consistent negative effect on student achievement 

particularly on language skills.  However, Graddy and Stevens (2003) concluded that 

STR was the important determinant of fees and the parents, who chose schools with 

lower STR.  Overall, schools usually achieve better results after controlling for other 

school and student characteristics.  Levacic et al. (2005) conducted a study on KS 3 

and found that reduction in the STR had a statistically significant positive effect on 

math achievement.  However, science achievement had not any impact on student 

achievement in English.  

 The studies about the effects of STR on student achievement are summarized 

here.  The discussion about STR started from the STAR project, 1985.  This gigantic 

study found that smaller class size and the lower STR have impact on student 

achievement.  Tennessee‘s Project Challenge (Achilles, Nye, & Zaharias, 1995) 

and Wisconsin‘s SAGE program (Maier, Molnar,  Percy, Smith, & Zahorik, 1997; 

Molnar, Smith, & Zahorik, 1998) also recommended the lower STR.  Many studies 



 

73 
 

 

concluded that STR has some positive effects (Lee & Barro, 1998; Graddy and 

Stevens, 2003).  However, Hanushek (1998) and Alderman, Orazem & Paterno 

(2001) concluded the negative effect of STR; whereas, Levacic et al. (2005) showed 

mixed results.  The researchers have yet, not agreed upon a point of view that the 

lower STR have an impact on academic achievement.    

 Based on the above discussion, the policy decision about STR is not simple to 

decide because of scarce funds provisions.   

F) Class Size  

 Discussion about the class size has developed to a considerable body of research 

on class size reduction because of expenditures it increases.    

 STAR project in Tennessee was conducted on the class size effect.  It was a 

longitudinal study (1985-1989) of math and reading achievement.  The study included 

6,829 K-3 students as the sample of the study.  Students and teachers were randomly 

assigned to the classes of different sizes from Kindergarten to Class III.  Then 

students were randomly assigned to smaller and larger classes (Word et al., 1990).   

STAR recommended the positive achievement effect of small class size during the 

lower classes or early school years.  However, there was no evidence about the class 

size effects in the later or higher classes.  

 Many other studies analyzed the STAR data and drew conclusions.  According to 

Mosteller (1995), the effect of class size on student achievement is very large in the 

STAR project experiment.  Likewise, students out performed in the small classes in 

the regular and the regular with aid classes by a great margin.  However, the students 

carried out and continued their better performance after returning to the regular classes.  
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Their performance was better than those students who remained in a regular class size 

with or without a teacher‘s aid.  Similarly, Krueger (1999) analyzed the STAR project 

experiment and found that smaller class size positively affected the standardized test 

scores.  With the passage of time, this effect increased.  However, this effect was 

larger for the beneficiaries of the free lunch program and the minority students.  

Similarly, Nye, Hedges, & Konstantopoulos (1999) concluded that the benefits of small 

classes remained significant for at least five years after the students enter regular 

classrooms.  

 Mitchell et al. (1989) developed six models and six theories of how class size 

affects student achievement.  Three of them emphasize on a direct correlation 

between larger class size and declining achievement test scores.  Furthermore, these 

theories are ―Greater Instructional Overhead,‖ ―Increased Student Interaction Time‖ 

and ―Decreased Access to Fixed Instructional‖.  These theories suggest that addition 

of more students to a class lessens the teacher effectiveness.  However, the other three 

theories emphasize that the correlation between more students and the altered 

classroom performance is indirect.  These theories are ―Class Heterogeneity,‖ 

―Instructional Pacing,‖ and ―Student Grouping or Achievement Modeling‖.  There are 

some other factors rather than the number of students; those are the causes for effects.  

These factors are associated with the student assigning to large and small class sizes.   

 Most of the other studies of class size were also conducted at the lower grades 

including STAR.  Finn & Achilles (1999) was conducted at the primary level.  The study 

concluded that small class size increased the student math performance by about one 

third of a standard deviation.  Many studies of class size reduction were carried out in 

Wisconsin (SAGE Program) and North Carolina.  These studies described significantly 
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higher achievement test scores in the smaller classes than in the larger classes of primary 

grades (Molnar, Smith, & Zahorik, 1998; Molnar et al., 2000).  Likewise, Krueger & 

Whitmore (2001) conducted a follow up analysis of small class size in the lower 

grades and concluded positive effects in the later period.  Small class size in the lower 

grades directed to take a college entrance exam with higher probability but to some 

extent higher test scores, especially for minority students.  

 Angrist and Lavy (1999) used a regression discontinuity design to analyze the 

effect of class size on student achievement.  The class sizes was determined by the 

―Maimonides‘ rule‖ in Israel.  According to that rule, the maximum class size is 40.  

Two classes are automatically created if the total enrollment is greater than 40.  

Likewise, there will be three classes if the numbers of students are greater than 80 and 

so on.  The researchers exploited these irregular changes.  This study found that class 

size has a positive and significant effect on student achievement in Reading 

comprehension and mathematics.  

 Some researchers exposed that students in the large classes desired to spend less 

time on class assignments (Blatchford & Mortimore, 1994; Klein, 1985).  However, 

students in smaller classes desired to participate more time in addition to spending 

more time on schoolwork.   

 The class size is large in the developing countries and the Asian countries.  

Hanushek (1995) described that one of the biggest problems faced by large 

classrooms is the quantity and quality of learning material available to all the students, 

in the developing countries.  According to Biggs (1999) and Jin & Cortazzi (1999), 

class size in the Asian countries is quite large.  However, the students in these 

countries consistently get highest scores in international math achievement tests.  In 
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Singapore and China, students from elite classes get higher scores than the average.  

Similarly, class size is also larger in the TIMSS participant countries than the 

international average.  However, the achievement levels are above the international 

average.  Furthermore, the ethnographic studies show that Japanese and Chinese 

teachers note little relationship between class size and learning outcomes in schools.  

However, many researchers suggested that the success of large classes in China and 

Japan is due to the central role of groups in the Confuscian heritage.  Likewise, Benbow, 

Mizrachi, Oliver & Said-Moshiro (2007) described that large class size is an 

inevitable feature of the developing countries.  The study found that there is the 

substandard teaching and learning process in these countries.  This process can be 

improved by enhancing the capability of teachers and school leaders to handle this 

setting and identifying ways for students to be successful.  

 Fuller & Clarke (1994) also contributed his part to this discussion.  Fuller & 

Clarke (1994) described that class size effects in the upper grades were not evident 

from the data of many countries, including Botswana, Philippines, and Thailand.  

However, in Tanzania, there found a posit ive effect of class size on achievement.  

Furthermore, Bonesronning (2003) investigated the effects of class size on student 

achievement in Norway.  Contrary to Fuller & Clarke (1994), Bonesronning (2003) 

found that effect varies among student sub-groups.  This effect was larger in schools 

with a higher proportion of students from intact families; however, it was conditional 

on student effort.   

 The discussion continued whether small class size has an impact on student 

achievement.  Rivkin et al., (2000) concluded that effects of class size were small.  

The study also concluded that it raised doubts whether more funds would raise 
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achievement significantly.  This seemed impossible under the existing organizational 

structures of institutions.  However, Michaelowa (2001) concluded an inverse 

correlation between class size and learning outcomes.  It showed the decreased 

student learning with the increased class size; however, learning effectively stopped 

as once class size exceeded 62.   

 Furthermore, Finn (2003) concluded that the students became occupied in the 

small class size, both academically and socially.  Therefore, their strong engagement 

caused academic achievement improved.  Similarly, Lindahl (2005) found the 

significant effects of smaller class sizes on student achievement.  The study examined 

the effect of class size in natural variation by using longitudinal approach.  The study 

used a sample of a total of 556 students in 16 schools in Stockholm.  The students 

were examined by a standardized test in mathematics on three occasions.  The average 

student‘s percentile rank was between 0.37 and 0.98 units (depending on model 

specification) with a reduction in class size by one student.  The study also showed 

more gains for immigrant students than native Swedes from the smaller class sizes. 

 Afterwards, Hanushek (2006) studied resource policies in the developing as well 

as the developed countries especially USA.  The study concluded that policies, in 

general, concerning the resource inputs did not improve the student performance.  

However, small classes or additional resource inputs had an impact in some situations.  

Likewise, the use of resource inputs could be improved with the altered sets of 

incentives.  However, Tow (2006) analyzed the cross-sectional and panel data of 

research study on the school funding and its effects on the student achievement.  The 

study found that class size was found as one of the important indicators of student 

achievement.   
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 Here is the summarized discussion about the studies of the effects of class size on 

student achievement.  The discussion about the class size started from STAR project 

since 1985.  The STAR project recommended lower STAR.  Afterwards, most of the 

studies concluded that smaller class size has significant impact on student 

achievement (Klein, 1985; Mitchell et al., 1989; Blatchford & Mortimore, 1994; 

Mosteller, 1995; Angrist & Lavy, 1999; Finn & Achilles, 1999; Krueger, 1999; Nye, 

Hedges, & Konstantopoulos, 1999; Michaelowa, 2001; Bonesronning, 2003; Finn, 

2003; Lindahl, 2005).  However, some studies found very small or no effect of class 

size (Hanushek, 1995; Rivkin et al., 2000; Hanushek, 2006).  Likewise, class size 

effects in upper grades were not evident (Fuller & Clarke, 1994).  Contrary to the 

above, class size in the Asian countries is quite large; however, the students in these 

countries consistently get highest scores (Biggs, 1999; Jin & Cortazzi; 1999).  The 

teaching and learning process in the developing countries is substandard.  This is key 

and is the real issue.  However, this process can be improved by enhancing the 

capability of teachers and school leaders to handle this setting and identifying ways 

for students to be successful (Benbow, Mizrachi, Oliver & Said-Moshiro (2007).   

  The researchers are still not agreed on this issue.  It is concluded that significant 

reductions in class sizes may have considerable and lasting positive effects on 

students, particularly in the developing countries and the low-income students. 

G) School Facilities  

 Most of the studies dealt with instructional materials in the school facilities.  

Therefore, instructional material is also discussed here under this heading.  The 

studies are of the different opinions about school facilities whether they are related to 

academic achievement of students or not.  
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 Heyneman & Loxley (1980) found that there were inadequate and poor school 

facilities in the developing countries.  These inadequate and poor school facilities 

affected the students to perform much below as compared to the student performance 

of the developed countries.  This study pointed out that the achievement of standard 

eight students of Malawi in science and mathematics was low.  This achievement was 

low as compared to that of Thailand, Iran, Chile and the developed countries such as 

Sweden, USA and UK.  This study also presented some arguments about the 

developing countries, in general and Malawi, in particular.  These arguments are:   

At the minimum a school is acceptable if it can provide a place for 
students to work without the danger of a roof collapsing; if neither wind 

nor rain sends students into a corner for protection; if there is a place for 
each to sit down, a place to write, material to write with, and a certain 

minimal number of maps, charts, and reference books from which to 
derive information.  (p. 13) 

 Afterwards, Jamison et al. (1981) described that physical facilities, availability 

of materials, and levels of teacher education collectively created a classroom quality 

that appeared as the predictor of student achievement.  Likewise, Mwamwenda & 

Mwamwenda (1987) described that school facilities i.e. classrooms, furniture, 

equipment and textbooks are the factors those contribute to student achievement.  

Research studies in both the developing and the developed countries show that school 

facilities have a positive relationship with student achievement.  Hwever, in the 

developed countries, this positive relationship is to a certain point.  Luxury does not 

result in improvement.  Therefore, school facilities are sometimes predictors of 

academic achievement of students.   Similarly, Ahmad (1993) found that 

scholastic factors including basic facilities in school and academic facilities in schools 

were subjected to significant correlation with the examination results.  These factors 

play a significant role in the improvement of educational standards.  However, a 
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positive effect on education standards may be obtained if appropriate conditions are 

created in relation to these factors.  

 Furthermore, Stripling (1996) contributed to this discussion.  The study 

found that the value of education of school was directly determined by the quality of 

programs school library offered.  Similarly, Foo (1999) described that the school 

library plays a crucial and critical role in imparting the modern education.  Likewise, 

the study also described that it is be ensured that school libraries have adequate staff, 

resource inputs and opportunities for growth, development and expansion of 

knowledge.   

 Some other studies (Lance et al., 1999; Lance, 2000; Todd & Kuhlthau, 2004) 

confirmed a significant correlation between the presence and the use of library 

materials by students and teachers with better student performance.  Likewise, 

Earthman (2002) described that the age of school buildings, classroom temperature 

and noise level is a useful proxy of school effectiveness.  However, school congestion 

also makes it difficult for students to learn.  Similarly, there found a simple 

correlation between the school inputs and better student achievement (Todd & 

Kuhlthau, 2005, p. 82).  In addition, Arko-Cobbah (2004) also described that the 

library of the rural schools plays a significant role in the school curriculum.  

Moreover, the capability of library resource inputs to improve the classroom teaching 

and learning is the key factor. 

 Habib et al. (2004) also conducted study on this issue in Pakistan.  This study 

concluded that the availability of school facilities such as furniture, electricity, 

dispensary, drinking water, toilets, boundary wall and playground had a positive 

impact on student achievement.  Likewise, Shami & Hussain (2005) also concluded 
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that the availability of physical facilities had a significant impact on the performance 

of students.  Furthermore, the availability of furniture, electricity, drinking water, 

dispensary, boundary wall, toilets and playground had a positive impact on student 

achievement.  Therefore, these were the determining of student achievement.  

Likewise, Iqbal (2005) found that school facilities and the leadership style had 

significant while organizational structure had insignificant effect on the school 

effectiveness. 

 The discussion continues whether school facilities have effects on student 

achievement.  Government of Pakistan (2005) showed the mixed effects of school 

facilities.  According to this study, the availability of the blackboard did not have a 

significant effect on students‘ Urdu achievement.  However, it had a significant effect 

on students‘ mathematics achievement.  The availability of a library, also, did not 

affect student achievement.  Similarly, Yousaf (2005) found that physical facilities 

were not favourable for students‘ successful transition to higher education. 

 Adesoji and Olatunbosun (2008) cited Raimi (2002), Adeyegbe (2005) and 

Farounbi (1998).  According to Raimi (2002) & Adeyegbe (2005), laboratory 

adequacy was reported to affect the performance of students in chemistry.  Likewise, 

about the use of laboratory, Farounbi (1998) argued that students tend to understand 

and recall what they see more than what they hear.  Students see when they actual use 

laboratories in the teaching and learning of science.  Similarly, Adesoji and 

Olatunbosun (2008) described that laboratory adequacy was also found to enhance 

achievement through attendance at chemistry workshop.   

 In summary,  most of the studies confirmed the effects of school facilities if 

provided to schools properly (Heyneman & Loxley, 1980; Jamison et al., 1981; 
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Mwamwenda, 1987; Ahmad, 1993; Stripling, 1996; Foo, 1999; Lance et al., 1999; 

Lance, 2000; Todd & Kuhlthau, 2004; 2005; Earthman, 2002; Raimi, 2002; Arko-

Cobbah, 2004; Habib et al., 2004; Adeyegbe, 2005; Iqbal, 2005; Shami & Hussain, 

2005; Adesoji & Olatunbosun, 2008).  However, Government of Pakistan (2005) 

found the mixed effects of school facilities on student achievement.  Furthermore, 

students tend to understand and recall better by observing rather than hearing; 

however, students observe when they actual use laboratories in the teaching and 

learning of science (Farounbi, 1998).  Actually, school facilities are scarcely provided 

to schools in the developing countries as compared to the developed countries.  It is 

imperative that if proper school facilities are provided to schools in countries like 

Pakistan, the student achievement will be higher.   

H) INSTRUCTIONAL MATERIAL  

 As already discussed, that most of the research studies treated instructional 

material as school facility.  However, this study deals it in a separate heading 

―Instructional Material‖ because of its importance in the classroom.  Literature review 

shows that instructional material has strong bearing on the student achievement.  

Furthermore, a separate review of the instructional material with its relationship to 

academic achievement is only a replication of the literature review.   

I) TEACHER QUALITY    

 The researchers have agreed that teacher quality (TQ) matters in the teaching 

learning process to achieve student achievement.  Most of the prior research studies 

on TQ gave importance to teachers‘ qualification (academic and professional), 

teaching experience and teacher salary.  Since Coleman Report (1966), many studies 
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had investigated the relationship between TQ as an independent variable and student 

achievement as a dependent variable.   

 A large number of such studies concluded with affirmation of the relationship 

between TQ and student achievement.  However, some of the studies that found 

significant relationships between the characteristics of TQ and school effectiveness 

have diverse opinion.   

i) Academic Qualification  

 Different research studies were conducted at different levels of education in the 

different countries of the world.  However, results vary from study to study, according 

to the characteristics of data, and the social and institutional environment.  However, 

there are many similarities in the findings of these studies. 

 Ferguson (1991) concluded that the percentage of master degree holder teachers 

was linked with student achievement positively in Taxas.  Likewise, Warwick & 

Rimers (1992), qualifications and knowledge of teachers related to subject were 

strongly correlated with student achievement.  However, their own subject knowledge 

and formal education had more impact than that of their pre-service training.  

Similarly, Ehrenberg & Brewer (1994) found that master degree holder teachers had 

correlation with greater achievement in reading, vocabulary and mathematics, for the 

African American students.  

 The research discussion continued on the issue whether academic qualification 

has impact on the student achievement.  Monk (1994) found the mixed effects of 

course work of mathematics with student improvement at undergraduate level.   

Likewise, the study also found positive correlation in the relevant subject; however, 
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no correlation was found with major subject of mathematics.  Furthermore, the study 

found positive impact of mathematics courses on achievement in the advance course 

at undergraduate level.  However, there was no effect found in the remedial courses.  

Similarly, the study found no effect on student achievement for coursework in the life 

sciences.  Additionally, found a positive correlation between the number of courses 

and student achievement, in the undergraduate coursework for physical sciences.  In 

addition, there existed the positive relationship between mathematics achievement and 

course taking in mathematics. 

 Furthermore, Goldhaber & Brewer (1997a) analyzed for other subjects i.e. 

science, English, and history in addition to mathematics.  The study concluded 

positive effects on achievement of Class X, for science teachers‘ bachelor‘s degrees.  

Likewise, in the later analysis, the study again found positive effects on achievement in 

science for Class XII.  However, this time the results were statistically insignificant.  

Goldhaber & Brewer (1997b) also found that school resources, especially teacher 

qualification, significantly affected Class X math scores.  Besides, another study 

found that mathematics teachers showed higher level of achievement, with rather 

small effect (Rowan, Chiang & Miller, 1997).  According to Monk (1998), many 

studies suggested that states should focus on preparation and qualifications of teachers 

to improve student achievement.  The study also argued that student learning could be 

improved by the hard work of the more knowledgeable and skilful teachers.  

 Afterwards, Darling-Hammond (2000) found a positive relationship between the 

percentage of teachers with both full state certification and subject major and student 

test scores.  The study found this relationship is positive, with scores in reading and 

mathematics on the NAEP.  Likewise, Wenglinsky (2000) analyzed data from the 
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NAEP by using the multilevel structural equation modeling.  The study found that 

teachers with a major or minor in the subject area, produce greater achievement in 

both mathematics and science.  Furthermore, Goldhaber & Brewer (2000) used the 

data of Class XII rather than that Class X students from NELS: 88 dataset.  This study 

found that students learned more from the teachers with mathematics as major 

subjects, and from teachers with master‘s degrees in mathematics.  Similarly, Wilson 

et al. (2001) found positive correlation between the subject knowledge and 

higher level of achievement.  The study found that the correlation was relatively 

small or even non-consistent.  Likewise, Rivkin, Hanushek, & Kain (2002) concluded 

that master degree holder teachers had no correlation with their effectiveness. 

 Khan & Shah (2002) also contributed to this discussion.  The study found that 

teachers‘ academic and professional qualifications have positive impact on student 

achievement.  Likewise, Darling-Hammond & Youngs (2002) found that verbal 

ability, subject matter knowledge, pedagogical coursework and student teaching 

experience were least important in producing effective teachers.  Therefore, the 

results confirmed that some teacher qualifications might matter more than some 

others might.  Similarly, Rice (2003) described that teacher coursework, whether 

subject specific or in pedagogy, appeared to have a positive impact on student 

learning at all grade levels.  However, the subject-specific coursework did matter 

most in secondary education.  Furthermore, Wayne & Youngs (2003) found some 

evidence of a weak relationship between the selectivity (ranking) of teachers‘ 

undergraduate programs and student achievement.  Contrary to Wayne & Youngs 

(2003), Habib at al. (2004) concluded that teachers‘ academic qualification had  

positive impact on the performance of students.  However, teachers‘ academic 

qualification has more impact on the urban students than on the rural ones.  The study 
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also found that the students taught by matriculate teachers and M.A. degree holders 

teachers, got the highest scores.  

 As similar to Habib at al. (2004), Shami & Hussain (2005) found that higher level 

of teachers‘ academic qualification had a positive impact on students‘ performance.  

The study also found that Matriculate teachers and teachers with intermediate 

qualification, had also same impact on student achievement.  However, in the urban 

areas, teachers‘ academic qualification had more impact as compared to that of the 

rural areas.  It was also found that relationship in students‘ scores had been observed 

significant in the urban areas.  The unexpected result of the study was that teachers 

with Matric qualification maintained highest impact (62%) on students‘ performance 

in the urban areas.  

 Contrary to the above, Government of Pakistan (2005) found that none of the 

differences in the academic qualification of teachers was statistically significant.  

The study also found that the majority of mathematics teachers were matriculates or 

graduates.  However, 15% of mathematics teachers and 13% of Urdu teachers were 

master‘s degree holders.  Additionally, it was also found that students of matriculate 

teachers performed equally well as compared to the students of teachers with 

master‘s degrees.  

 Boyd et al. (2007) found the considerable differences in student achievement, 

attributable to the variations in observed TQ.  The variations in TQ were measured for 

the teachers teaching Classes IV and V math students, in the schools with highest 

percentage of poor students.  Likewise, Goe (2007) found that a degree of teachers in 

mathematics was positively correlated with mathematics achievement in all grades, 

particularly in secondary school.  Similarly, Khurshid (2008) found that the 
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performance of the students taught by untrained teachers with B.A./ B.Sc. was better 

than the students taught by trained teachers with B.Ed. and M.Ed. 

 Here is the summary of the studies discussed above.   Most of the studies found 

some positive impact of academic qualification (Ferguson, 1991; Warwick & Rimers, 

1992; Ehrenberg & Brewer, 1994; Goldhaber & Brewer, 1997a; 1997b; Rowan, 

Chiang & Miller, 1997; Darling-Hammond, 2000; 2002; Goldhaber & Brewer, 2000; 

Wenglinsky, 2000; Wilson et al., 2001; Khan & Shah, 2002; Rice, 2003; Habib at al., 

2004; Shami & Hussain, 2005; Boyd et al., 2007; Goe, 2007; Khurshid, 2008).  

However, some of the studies found no correlation of academic qualification with 

student achievement (Rivkin, Hanushek, & Kain, 2002; Government of Pakistan, 

2005).  Monk (1998) argued that student learning could be improved by the hard work 

of the more knowledgeable and skilful teachers.  Furthermore, Wayne & Youngs 

(2003) found some evidence of a weak relationship whereas Monk, 1994 found the 

mixed effects of academic qualification.  It is concluded that academic qualification 

has effects on student achievement.  However, teachers have to work hard with more 

knowledge.  

ii) Teacher Trainings (Professional Qualification and In-service 

Refresher Courses and Trainings)  

 Professional qualification, and refresher courses and trainings are also the 

important aspects of TQ.  Many studies found different results about the relationship 

between professional qualification, and including in-service refresher courses/ 

trainings, and academic achievement.  In most of the international studies, the word 

certification was used for professional qualification.  In USA, certificates are issued to 

teachers, as a professional qualification.  These certifications are compulsory for the 

teachers those want to be recruited as professional teacher.  Likewise, teacher-
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licensing examination is an examination the teachers have to pass for their 

appointment.  

 The researcher starts the discussion, whether professional qualification or teacher 

training has an impact on academic achievement from Goldhaber & Brewer (1997a).  

The study found that students in the English classes appeared to learn less from 

English teachers with certification.  The study also reported that mathematics students 

had higher achievement when their teachers had certification in mathematics, 

however, the results for English and history became undefined.  Likewise, same 

comparison applied to science achievement; this comparison showed a positive 

relationship.  Similarly, Goldhaber & Brewer (2000) treated subject specific teacher 

certification variables.  An item was included to ask from Class X students about 

certification type in mathematics and certification type in science.  The study also 

found that students‘ mathematics achievement was higher for the teachers of 

mathematics, with standard certification in the relevant subject.  However, mathematics 

achievement was lower for the teachers who held either (a) no certification in the relevant 

subject or (b) private school certification in mathematics.  

 The above discussion continues.  Darling-Hammond, (2000) described that the 

proportion of teachers with both full state certification and a subject matter major, was 

positively correlated with scores in reading and mathematics on the NAEP.  Likewise, 

the study found that teacher preparation and certification were strongest correlates of 

student achievement, particularly in reading and mathematics.  However, the study 

found that average NAEP scores of state in mathematics were inversely correlated 

with (a) the percentage of teachers less than fully certified, (b) the percentage of 
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beginning teachers less than fully certified, and (c) the percentage of all newly hired 

teachers not certified. 

 Khan & Shah (2002) also found that academic and professional qualification of 

teachers had a positive impact on student achievement.  Furthermore, Laczko-Kerr 

& Berliner (2002) compared the groups of certified teachers with uncertified teachers.  

The teachers were matched based on their certification status with teachers (a) within 

the same school, (b) within the same district, or (c) within similar districts.  The study 

analyzed the 109 matched pairs of teachers in the achievement scores.  It was 

concluded that students could have get 20% more growth if they were assigned to 

certified teachers‘ classrooms instead of under certified teachers‘ classrooms.  

 Similarly, Rice (2003) found that teacher certification might matter for high 

school mathematics.  However, there was little proof of its relationship to student 

achievement in lower grades.  Again, there was no sign of a variation in student 

achievement for teachers who got certification through an alternate way.  Afterwards, 

Wayne & Youngs (2003) found that certification appeared to matter only when the 

certification was in the subject area, being taught and only for mathematics.  

 Furthermore, Habib et al. (2004) concluded that professional qualification of 

teachers had positive impact on the performance of students.  Likewise, the students 

taught by teachers having Certificate in Teaching (C.T.) and M.Ed. degree achieved 

highest scores.  Similarly, Alexander & Fuller (2004) compared the exam scores for 

the year of 1999 in Texas, the estimates for the students of certified teachers with 

those of the students of non-certified teachers.  The study found statistically 

significant effect, greater for former group than the latter in mathematics, after 

controlling for many other variables. 
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 Jacob & Lefgren (2004) also contributed to the above discussion.  The study 

examined the in-service training by using a quasi-experimental research design with a 

regression discontinuity strategy.  The study also estimated the effect of in-service 

training on the math and reading performance of elementary students in Chicago.  It 

was found that in-service-training with its marginal increases had no statistically or 

academically significant effect on reading or math achievement.  Therefore, the study 

argued that modest investments might not be enough for staff development to increase 

the achievement of high poverty elementary schools. 

 Afterwards, Shami & Hussain (2005) concluded that professional qualification of 

teachers had a significant and positive effect on student achievement.  Similarly, the 

students taught by B. Ed. teachers got the highest scores followed by the students 

taught by PTC teachers.  However, the students taught by C.T. teachers got the lowest 

scores.  Three latest studies (Goldhaber, 2006; Clotfelter, Ladd & Vigdor, 2006; 

Boyd, Grossman, Lankford, Loeb & Wyckoff, 2006) those have investigated the 

effect of teacher certification on student achievement.  The strong research designs 

and good data make the studies able to address how teacher certification affects 

student achievement.  The studies found that the students of teachers with certification 

outperformed those whose teachers were uncertified.  

 Goe (2007) also found that licensing for mathematics teaching is positively 

related with mathematics achievement in all grades, particularly in secondary school.  

Harris & Sass (2008) suggested that teacher training generally had little influence 

on its outcome.  However, content- focused teachers‘ professional development 

was positively linked with outcome in middle and high school math.  However, 

there was no evidence that either pre-service-training or the scholastic aptitude of 
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teachers influenced their ability to increase student achievement.  Khurshid (2008) 

found that the performance of the students taught by untrained teachers with 

B.A./B.Sc qualifications, was better than the students taught by trained teachers with 

professional qualifications like B.Ed and M.Ed..  

 Here is the summary of the studies about the effects of professional qualification 

and in-service refresher courses and trainings.  Most of the studies found positive 

effects (Goldhaber & Brewer, 1997a; Goldhaber & Brewer, 2000; Darling-Hammond, 

2000; Khan & Shah, 2002; Laczko-Kerr & Berliner, 2002; Habib et al., 2004; 

Alexander & Fuller, 2004; Shami & Hussain, 2005; Goldhaber, 2006; Clotfelter, Ladd 

& Vigdor, 2006; Boyd, Grossman, Lankford, Loeb & Wyckoff, 2006; Goe, 2007; 

Khurshid, 2008).  However, Rice (2003) found that found that there was little proof of 

its relationship with student achievement in lower grades.  Likewise, Jacob & Lefgren 

(2004) found that teacher training had little effect whereas Harris & Sass, 2008 

found the mixed effects.  Furthermore, Wayne & Youngs (2003) found that 

certification appeared to matter only when the certification was in the subject area.  

Thus, it is concluded that professional qualification and in-service refresher courses or 

trainings have positive effects if teachers are trained in the specific subject areas.  

However, teachers have to work hard with more expertise and skills.  

iii) Teacher Experience  

 When teacher is appointed, he improves classroom management and subject 

matter knowledge, and develops pedagogical skills during his service.  The more a 

teacher spent time in teaching, the more valuable he becomes for academic 

achievement, only to a certain point though according to most research.  
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 Many studies estimated the effects of teacher experience on student achievement.  

Hanushek (1986) reviewed 109 prior studies and found that teacher experience had a 

statistically significant effect on student achievement in 40 studies.  However, the 

additional years of experience had a negative impact in seven studies but a significant 

positive effect in the remaining 33 studies.  Afterwards, Ferguson (1991) measured 

TQ by the indicators of teacher experience, degree level and scores on the state 

licensing examination.  It was found that teachers with composite qualifications 

described differences in marks between districts, than the students‘ SES described.  

Likewise, the Harvard study on ―Teacher Certification: Value Added or Money 

Wasted‖ concluded that the teacher experience had positive effect on student 

achievement in science and mathematics (Warwick and Rimers, 1992).   

 The discussion about the effects of teacher experience continued.  Monk (1994)  

described that teacher experience showed no effect on the performance of students.  

However, the effects were statistically significant in about 30 percent of the estimates 

for both degree and experience levels (Laine et al., 1995).  Likewise, Goldhaber & 

Brewer (1996) stated that there was a positive relationship between teacher 

experience and student achievement.  Contrary to Goldhaber & Brewer (19960, 

Rivkin et al. (2000) found that under the existing institutional structures, effects of 

teacher experience were small.  According to this study, these small effects raised 

serious added whether added expenditures considerably raise student achievement.  

Furthermore, Darling-Hammond & Youngs (2002) found that teaching experience was 

at least important in producing effective teachers.  Likewise, Rowan (2002) found that 

teaching experience affected reading and math outcomes significantly in elementary 

school.  This study also found larger effects for later elementary school than early 

elementary school.  
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 Furthermore, Rowan, Correnti & Miller (2002) found large effects of teacher 

experience on student achievement.  Particularly, teachers experience in the years was 

the important predictor of student achievement.  However, Betts et al. (2003) found an 

insignificant relationship between teacher experience and student achievement.  

 Afterwards, Rockoff (2003) found that teaching experience had statistically 

significant positive effects on reading test scores.  However, these effects were found 

with large and statistically significant differences among teachers while controlling 

for fixed TQ.  Likewise, Rice (2003) found that teacher experience did matter, mostly 

in the first few years of teaching.  However, more experience might be of greater 

importance for high school teachers than for teachers in earlier grades.  Afterwards, it 

was also concluded that teacher experience affected student performance (Hanushek, 

2003; Hanushek & Rivkin, 2004).  Similarly, Habib et al. (2004) concluded that 

teachers experience had a positive influence on the performance of students.  

However, students taught by teachers having 1-5 years of experience got the highest 

scores followed by the students taught by the teachers having 16 years or more 

experience.  

 Some of the studies showed that the students of beginning teachers in their first 

year service learned less than the students of more experienced teachers.  

Additionally, more experienced teachers showed better average performance owing to 

the compositional change instead of the improved teaching in some cases.  Therefore, 

the studies, first, removed the effects of compositional change.  Then, the studies 

found that teachers in the first year produced gains from 0.03 to 0.20 standard 

deviations that was less than that of the similar teachers with experience of 10 to 15 
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years (Rockoff, 2004; Rivkin, Hanushek & Kain, 2005; Kane, Rockoff & Staiger, 

2006).  

 Shami &Hussain (2005) also discussed the above issue.  It was concluded that the 

students of teachers with teaching experience of 1-5 years gained highest score.  

Then, the students of teachers with experience of 6-10 years followed.  On the other 

hand, it is important to note that the students taught by teachers having 11-15 years of 

experience got the lowest scores.  Additionally, teacher experience showed more 

impact on the performance of boys than that of girls.  However, it had almost same 

impact on the performance of urban as well as rural students.  

 Aaronson et al. (2007) found not a significant relationship between teacher 

experience and student achievement.  However, Clotfelter et al. (2007) found strong 

positive effects of teacher experience.  The latter utilized course specific end of course 

exams whereas Aaronson et al. (2007) relied on more general achievement exams in 

their studies.  Furthermore, teachers reached their highest performance by increments 

within the first four or five years of teaching (Goe, 2007).  

 Boyd, Donald et al. (2007) concluded that the improved TQ also improved 

student achievement, especially among the poorest schools.  The value-added model 

was used in the study.  The study found about half the difference among the 

performance of students, taught by a teacher in his first year and a teacher with more 

experience.  Likewise, if it is limited to first year or second year teachers, the 

achievement was two-thirds of the effect of first year experience.  Furthermore, more 

experience teachers were found more effective in teaching e lementary math,  

and reading and middle school math (Harr is & Sass, 2008). 
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 Summarizing the above discussion, many studies confirmed some positive effects 

of teacher experience (Ferguson, 1991; Warwick & Rimers, 1992; Goldhaber & 

Brewer, 1996; Rice, 2003; Habib et al., 2004; Shami & Hussain, 2005; Goe, 2007; 

Boyd, Donald et al., 2007; Harr is & Sass, 2008).  Furthermore, some of these 

studies found large e ffects (Rowan, Rowan, Correnti & Miller, 2002; Clotfelter et 

al., 2007).  A few studies found the mixed effects (Hanushek (1986; Laine et al., 

1995).  However, Monk (1994) found no effects at all.  In addition, many studies 

found very small or insignificant effects (Rivkin et al., 2000; Darling-Hammond & 

Youngs, 2002; Betts et al. (2003; Hanushek, 2003; Hanushek & Rivkin, 2004; 

Rockoff, 2004; Rivkin, Hanushek & Kain, 2005; Kane, Rockoff & Staiger, 2006; 

Aaronson et al., 2007).  In conclusion, teacher experience has an effect on student 

achievement, more or less.  

 iv) Teacher Salary  

 Teacher salary is very low in the developing countries like Pakistan as compared 

to that of the developed countries.  But it does need to be related to overall cost of 

living.  It is one of the factors of low quality of education in the developing countries.  

Likewise, teacher salary is very important for teachers as well as for outcome of the 

education system i.e. student achievement.  Actually, the higher salary stirs higher 

teacher struggle (Kingdon & Teal, 2002).  Usually, student achievement is responsive 

to the higher teach struggle.  This review of the studies indicates whether teacher 

salary affects student achievement.    

 Lee & Barro (1998) concluded that average teacher salary had weaker but likely 

positive effects.  However, Loeb & Page (2000) constructed the state- level panel data 

and concluded that higher salaries significantly improved student achievement.  
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Furthermore, the relationship between teacher salary and student achievement, was 

somewhat responsive to other factors affecting student achievement.  

 Kingdon & Teal (2002) concluded that the data supported that the higher salary 

inspired higher teacher struggle.  The study argued that there was the evidence for an 

efficiency of salary pay structure in Indian private education.  Similarly, the 

performance related salary for teachers in private schools in India improves student 

performance. 

 Kingdon (2006) exploited the within school difference to investigate the 

association of salaries with students‘ scores.  The study found that teacher salary had 

a positive and statistically s ignificant but small effect on student achievement.   

However, the teacher salary effect existed only in non-unionized schools.   

 Lin (2008) tested the hypothesis whether teacher salary and student achievement, 

were significantly and positively correlated.  The study developed an empirical model 

for the case studies of 500 school districts.  The study was conducted in the state of 

Pennsylvania for 3 school years (1999-2000, 2000-2001 and 2001-2002).  The study 

found that the empirical evidence accepted the hypothesis.  Similarly, it is implied 

that higher teacher salary attracted teachers of better qualities.  Accordingly better TQ 

improved student learning, an indicator of better student achievement. 

 In summary, many studies found that teacher salary has positive and significant 

effect on student achievement (Loeb & Page, 2000; Kingdon & Teal, 2002; Kingdon, 

2006; Lin, 2008).  However, Lee & Barro (1998) concluded very small effects but 

likely positive effects.  These studies lead to the conclusion that teacher salary has 

positive effects.  However, performance teacher salary is more effective.  
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2.5  METHODOLOGICAL ISSUES IN THE LITERATURE 

 There are many methodological issues in the previous studies.  The degree of 

influence of school resource inputs (SRIs) on student achievement varies widely 

depending on sample size, level of aggregation of data, and methodology used 

(Nascimento, 2007).  Small data do not depict the scenario completely and effect size  

may be under-estimated.  

 Different studies used different methodologies and concluded differently.  Since 

the Coleman Report (1966), the controversy increased on the role of SRIs in their 

relation to student achievement.  It became the greatest challenge to find an effective 

methodology that can isolate the effects of SRIs from that of other factors (Card & 

Krueger, 1996a; 1998; Glewwe, 2000).  Many meta-analyses in 1990s and Hanushek 

(1986; 1997; 2006) used different methodologies and concluded differently.  

Likewise, Woessmann (2003; 2005a; 2005b) used different methodology and related 

the differences in student achievement to the institutional differences instead of to the 

levels of resource inputs.  In the latest studies, another discussion started that 

endogenous determination of resource allocation is a methodological issue.  

(Nascimento, 2008) 

 Many studies used various non-experimental methodologies and exploited some 

degree of exogeneity in the allocation of SRIs.  Most of these studies used regression-

discontinuity, difference- in-difference, and instrumental variable estimation (Angrist 

& Lavy‘s, 1999; Newhouse & Beegle, 2006; Jacob & Lefren, 2004; Urquiola, 2006).  

However, some studies used fixed effect model, difference- in-difference and 

matching techniques to control for the observed or unobserved confusing variables 

(Angrist & Lavy, 2001; Altonji, Elder & Taber, 2005).  Another type of studies used 
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randomization natural experiments on students‘ assignments to schools or classrooms 

to identify the effects of school resource inputs (Krueger, 1999; Krueger & Whitmore, 

2001; Dee, 2004; Gould, Lavy & Paserman, 2004).  Similarly, many studies analyzed 

multi- level data at individual classroom, student level and school level.  

 Furthermore, Goldhaber, D. (2007) pointed out that the simply statistical 

methods, e.g. correlations, tended to over-predict the importance of teacher 

qualifications in determining student achievement.  Two important points are noted 

regarding the previous studies.   

1. These studies show only the relative contribution of a resource input.  However, 

they do not investigate the actual mechanisms by which this resource input affects 

student learning and student achievement.   

2. Data are collected at a single point of time.  Therefore, the effect of a resource 

input may be underestimated because the much effect relates to prior achievement 

(PA) of students.  Furthermore, PA of students includes all the effects of their 

family background, peers‘ effect, SES and SRIs in the previous grades.  

 Education Production Function studies (EPFs) are the analogy made by 

researchers, between the learning process and the production process.  School is the 

place where all SRIs work together to produce student achievements.  Many 

researchers estimate EPFs using data on resource inputs and student achievement.  

The findings of an EPF study are, at best, the estimated impacts of resource inputs on 

student achievement. (Nascimento, 2008) 

 However, a value-added approach in EPFs was introduced to find out the impact 

of independent variables on dependent variables.   
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2.5.1 VALUE-ADDED MODEL APPROACH 

 Value-added methods are the new and more powerful way of addressing the 

question of whether SRIs matter or not.  Value-added model is the approach that 

eliminates a variety of influences including the prior history of family background, 

SES, peers‘ effect and school resource inputs (SRIs).  These models take prior 

achievement (PA) as the means to the prior resource inputs‘ achievement and use it as 

an input to the next level of schooling.  Therefore, the significance biases introduced 

by the omitted historical factors are reduced.  Likewise, the value-added model 

approach controls for all these variations of SES, family, peers‘ and school or 

institutional resource inputs.  Hanushek (1987) described that:  

If the achievement relationship holds at different points in time, it is 
possible to concentrate on just what happens educationally between 

measurements.  In the simplest form, we could consider simply the 
difference in achievement in two different years.  This difference in 

achievement could, then be related to the specific inputs over the same 
period.  In other words, instead of attempting to describe the entire past 
history of educational inputs, the analysis (input-output analysis: value 

added model) would concentrate upon a more restricted period.  This 
value added simply refers to the interpretation of estimated models.  

Beginning and ending achievement for a student will differ because of the 
achievement added over the period. (p. 36) 

 Value added model is a version of input-output analysis.  Hanushek (1987) 

advocated the value-added model in these words:  

The typical conceptual model depicts the achievements of a given student 
at a particular point in time as a function of the cumulative inputs of the 
family, of peer‘s or other students, and of schools and teachers. These 

inputs also interact with the innate abilities, or ‗learning potential‘ of the 
student (Hanushek, 1972; 1979).  The first important point is that the 

inputs are those that are relevant to the individual student.  Additionally, 
the model portrays the educational production relationship as cumulative: 
past inputs have lasting effect, although the value in explaining output 

may diminish with more distant inputs. (p. 36) 

 Goldhaber (2003) also advocated the same model while discussing methodology 

of the same study in Appendix that ―Datasets should have student achievement 
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information from at least two different points in time so that it can be determined how 

much a student learned over a defined period of time‖ (p. 36).  

 A value-added measure is the "contribution of various factors toward growth in 

student achievement" (Goldhaber & Anthony, 2003, p. 38).  Likewise, these value-

added models can be thought of as "collection of complex statistical techniques that 

use multiple years of students' test score data to estimate the effects of individual 

schools or teachers" (McCaffrey, Lockwood, Koretz & Hamilton, 2003, p. xi).   

 The next point is that student achievement at any point is a cumulative function 

of all the current and the prior resource inputs, actually used in the education process.  

These resource inputs include family background, SES, peers‘ group and institutional 

resource inputs.  However, not all these factors are in the direct control of an 

educationist.  Therefore, school specific effects must be separated from effects of 

other factors. This value-added model is best for this purpose.  

Each stage of education adds a value to student achievement.  Likewise, the 

difference in student achievement between the two ends of a stage is the net value 

added to student achievement in that particular period.  Furthermore, student 

achievement at one stage is used as an input to the next stage.  Hanushek (2000) 

clearly favored to take PA as input into the education process, ―In actual analysis, 

however, it is generally preferred to include the initial achievement measure as one of 

the inputs‖ (p. 36).   

 In addition to the above discussion, there are many shortcomings in the value-

added research approach used by the previous studies.  The followings are these 

shortcomings: 
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1. Most of the studies did not use the PA of the students as a resource input to the 

next stage.  It leads to overestimation of the effect size of resource input at a 

particular stage.  

2.  Most of the studies used only a few resource inputs in the research methodology.  

However, it is very necessary to include all the resource inputs in the study; 

otherwise, the effect size of the resource inputs is overestimated.  

3. The prior studies used the cross-sectional data at a single point of time.   

4. Many individual studies used small sample size.  Conclusion cannot be drawn 

from a small sample.   

5. The extent of use of resource inputs were not discussed in most of the prior studies.  

Only the availability of resource inputs is not enough until they are actually used.   

 This study addressed the shortcomings of the value-added model approaches of 

previous studies in literature and tried to improve the methodological problem.  This 

study used the value-added model approach of EPFs for the longitudinal data of 

student academic achievement and the cross-sectional data of SRIs at two different 

times in the two years period.  However, one important point to be discussed here is 

that the additional funds provided to schools in this two years period, cover mainly 

the inflationary gap and salary gap.  Figure 2.2 shows the theoretical framework that 

explains the value-added model approach for this study:  
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Figure 2.2: Theoretical Framework of the Study 

 Education Production Function (EPF):  The Value Added Model Approach 
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CHAPTER 3 

METHODOLOGY 

3.1 TYPE OF THE STUDY  

 This is a correlational and empirical study.  It attempted to investigate the 

relationship between the school resource inputs (SRIs) i.e. school level resource 

inputs (SRIs), instructional material and TQ, and academic achievement.  SRIs were 

the independent variables and academic achievement was the dependent variable in 

this study.  

3.2 THE VALUE ADDED MODEL APPROACH FOR THE STUDY 

The study used the value-added model approach with the following conditions: 

1. PA was used as resource input to the next stage i.e. secondary stage.  The study 

used longitudinal data of academic achievement.  Mean of the aggregate marks of 

Classes VI, VII & VII was used as PA of students.  

2. The study used all the important SRIs in its methodology.  In this way, chances of 

overestimation were minimized.   

3. The study also used the cross sectional data of SRIs provisions at two different 

times in the two years period.  However, mean of the two times data were used as 

a single data.  In this way, the data became more reliable.   

4. The study used a large sample size i.e. 288 schools, and 20 students and 10 
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teachers from each school.   

5. The study also identified how SRIs were actual utilized but limited to the 

following conditions:  

i. It is understood that basic facilities as furniture, classrooms, toilets and dr inking 

water were utilized automatically where provided, therefore, no need to find the 

extent of their use. 

ii. The use of other SRIs including leadership style, practical laboratory (laboratory 

room, equipments, apparatus and chemicals) and instructional material 

(textbooks, appropriate chalkboard, math kit, science kit, teaching guide, science 

guide and audio-visual aids  were identified through questionnaire.  

iii. The extent of the use of TQ were not identified (as already stated in the 

limitations of the study) 

3.3 THE COMBINED SAMPLING FRAME 

 The combined sampling frame of the study is given in table 3.1: 

Table 3.1: The Combined Sampling Frame  

Sr. 

No 
Aspects Population Sample      % Characteristics of Strata 

1 

 

 

Secondary & H. 

Secondary Schools 

   5089 

 

 288 

 

    6  

 

For each selected district, schools: 32 

 

2 Examining Bodies  

      BISE  

      EDO (Education) 

 

08 

36 

 

   08 

   09 

 

 100 

   25 

 

Results of The SSC Annual Exam  

Results of The Middle Standard Exam  

3 Secondary Teachers 

 

 

  101824  2880  3.25 Teachers from each school = 10 

However, the schools where teachers 

were ≤ 10, all the teachers were selected 

4 

 

Secondary Students 

1.        

All the secondary 

students of the 

session  2006-

2008 

 5720 

    

 

 Students from each school = 20 

If there were students ≤ 20 in a schools, 

all the students were selected 



 

105 
 

 

3.4 SELECTION OF THE SAMPLE  

 All the secondary and higher secondary schools, secondary teachers and 

secondary students of the session 2006-2008 in Punjab were the population of the 

study.  The sample of the study was selected at three stages.  At the first stage, nine 

districts comprising of Rawalpindi, Jehlum, Hafizabad, Nankana Sahib, Jhang, 

Bhakkar, Layyah, Muzaffargarh and Khanewal districts were randomly selected out 

of 36 districts of Punjab.  At the second stage, 32 schools were selected from each 

district.  These schools were selected from urban and rural areas based on 

proportionate random sampling.  In this way, the total numbers of schools selected 

were 288.  At the third stage, 20 students and 10 secondary teachers were randomly 

selected from each school.  However, if there were students ≤ 20 in Class X in a 

school, all these students were selected.  Likewise, if there were teachers ≤ 10 in a 

school, all these teachers were selected.  Furthermore, 20 students were selected from 

science and arts stream on proportionate random sampling method using the 

following formulae: 

No. of science students from the science group:   (NSS) = (TNSS/TNS)*20 

Number of arts students from the arts group: (NAS) = (TNAS/TNS)*20 

Total number of students in a school:  NSS+NAS = 20 

TNSS: Total number of science students in the secondary school 

TNAS: Total number of arts students in the secondary school 

TNS: Total number of science and arts students in the secondary school 

3.5 INSTRUMENTS 

 The following instruments were developed and used for the collection of data: 



 

106 
 

 

3.5.1 SCHOOL PROFILE (APPENDIX-II) 

 A School Profile Proforma was developed to collect the information regarding 

the physical SRIs from the records of schools.  In this way, the information in the 

school profile Proforma was collected through record analysis.  

Table 3.2: Sample Frame for the School Profile Proforma 

Sr. No  Aspects Population Sample       % Characteristics of Strata 

 

Secondary & H. 

Secondary Schools 
   5089  288     6 From each District, Schools: 32 

 Table 3.2 shows the sample frame for the school profile Proforma.  The 

information regarding the following SRIs was collected through the school profile 

Proforma: 

1. Prior school results for the prior academic environment (PAEn), total number of 

students and teachers for student teacher ratio (STR), total number of students and 

class sections at the secondary stage for class size, total expenditures at secondary 

stage for per student expenditures (PSEx), practical laboratories (equipments, 

apparatuses, material and chemicals), and other school facilities (appropriate 

furniture for students, appropriate classrooms/ building, computers, library, 

appropriate drinking water, appropriate toilets, electricity, gas, playground and 

boundary wall) 

2. Instructional material including textbooks, appropriate chalkboard, math kit, 

science kit, teaching guide, science guide and audio-visual aids (overhead 

projector, maps, models and charts) were identified through the school profile 

Proforma.   



 

107 
 

 

3.5.2 QUESTIONNAIRE (APPENDIX-III) 

 It was administered to the teachers working at secondary stage in secondary and 

higher secondary schools.   

Table 3.3: Sample Frame for Questionnaire 

Sr. 

No 
Aspects Population Sample         % Characteristics of Strata 

 Secondary Teachers 

1.       

101824 

      

2880 

   

3.25 Teachers from each school = 10 

However, the schools where teachers 

were ≤ 10, all the teachers were 

selected 

 

 Table 3.3 exhibits the sample frame for the questionnaire.  

 The questions regarding the identification of the provision and the use of 

leadership style, the use of practical laboratories (PL) and instructional material were 

asked in the questionnaire.  Instructional material includes textbooks, appropriate 

chalkboard, math kit, science kit, teaching guide, science guide and audio-visual aids 

including maps, models and charts.  The data regarding TQ were also asked in the 

questionnaire.  However, TQ includes academic and professional qualifications, in-

service refresher courses/ trainings, teacher‘s experience and teacher salary.  Five-

point rating scale was used for the questionnaire.  

3.5.3 RESULT SHEET (APPENDIX-IV) 

 The data for aggregate marks of the annual examinations for the classes VI 

(2004) and VII (2005) were recorded from the school records.  Aggregate marks for 

The Middle Standard Examination 2006 for the class VIII were recorded from the 

school records.  The record of this examination was also obtained from The EDO 

(Education) for some schools.  The mean of aggregate marks for the classes VI, VII & 

VIII is prior achievement (PA) for secondary stage.  However, the data were obtained 
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for the same students who were selected in the sample and appeared in The Annual 

SSC Examination 2008.  Aggregate marks of the students for The Annual SSC 

Examination 2008 were recorded from the Gazettes of the relevant boards of 

intermediate and secondary education.  Furthermore, separate aggregate marks for 

science and arts students were recorded.   

 Total data points in the study were 288 secondary schools; however, 30 schools 

had no arts students and 36 schools had no science students.  Therefore, schools (data 

points) for science students were 252 and arts students were 258.   

Table 3.4: Sample Frame for the Results Sheet 

Sr. 

No 
Aspects Population 

Sample       

% 
Characteristics of Strata 

1       

 Secondary & H. 

Secondary Schools        

5089 288 6 For each selected district, Schools: 32 

2 Examining Bodies 

1.    BISE  

2.    EDO (Education) 

 

     08 

     36 

 

  08 

  09 

 

100 

  25 

Results of SSC Exam 

Results of Middle Standard Exam 

3 Secondary Students 

      

All the 

secondary 

students of the 

session  2006-

2008 

5720 

    

 

 Students from each school = 20 

If there were students ≤ 20 in a 

schools, all the students were selected 

 Table 3.4 exhibits the sampling frame for the result sheet.  

3.6 PILOT STUDY 

 A pilot study was conducted in the 15 secondary schools.  The data regarding the 

school profile Proforma and result sheet were collected at school level.  Furthermore, 

three secondary teachers from each school were selected randomly as sample 

comprising a total of 45 for the questionnaire.  The respondents for the pilot study 

were similar and comparable with the population.  However, these respondents were 

not included in the sample of the main study.  The purpose of the pilot study was to 

assess the readability, understand-ability, reliability and validity of the instruments.  
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The data regarding the school profile Proforma were recorded through school records 

and direct questioning from head teachers.  However, the questionnaire was delivered 

to the teachers.  There were identified some confusing words in the school profile 

Proforma and the questionnaire.  The confusing language of the words and 

terminology was improved with the experts‘ opinion for the validity of these 

instruments.  Again, the improved questionnaire was administered to another 45 

secondary teachers.  The following instructions were given with the questionnaire:  

1. Record how much time it took to complete the questionnaire.  

2. Indicate any item that is unclear, vague, and that confusing terminology used or 

unable to be answered.   

The Cronback Alpha Reliability Coefficients of the final questionnaire was 

calculated as 0.856 through SPSS 16. 

Table 3.5: Reliability of the Final Questionnaire 

Case Processing Summary 

  N % 

Cases Valid 20 100.0 

Excludeda  0 .0 

Total 20 100.0 

a. Listwise deletion based on all variables in the procedure 

 

Item 

No. 

Cronbach's Alpha if 

Item Deleted 

Item 

No. 

Cronbach's Alpha 

if Item Deleted 

Item 

No. 

Cronbach's Alpha if 

Item Deleted 

Item 

No. 

Cronbach's Alpha if 

Item Deleted 

1 .853 11 .848 21 .838 31 .846 

2 .852 12 .863 22 .841 32 .855 

3 .868 13 .857 23 .847 33 .845 

4 .858 14 .848 24 .841 34 .849 

5 .852 15 .858 25 .860 35 .847 

6 .848 16 .844 26 .859 36 .845 

7 .859 17 .843 27 .844 37 .848 

8 .849 18 .856 28 .843 38 .863 

9 .871 19 .840 29 .842 39 .869 

10 .858 20 .855 30 .849 40 .871 

Reliability Statistics 

Cronbach's Alpha N of Items 

.856 40 
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Table 3.5 shows the reliability of the final questionnaire.  

3.7 DATA COLLECTION 

 The data were collected in person where possible.  However, some research 

assistants were also employed for help during the data collection process.  Other 

means of communication such as telephone, mail, and email were also used where the 

researcher could not collect data personally.  Likewise, social letters of persuasive 

style were also sent to the respondents to remind them.  

3.8 DATA ANALYSIS 

 The data were summarized and analyzed first at school level.  The data regarding 

school level resource inputs, instructional material and TQ were summarized.  The 

mean was used for the interval data of school profile Proforma and TQ data in the 

questionnaire.  However, mode was used for the qualitative data of the questionnaire 

and the other ordinal data of school profile Proforma.  Then qualitative data of the 

questionnaire were transformed into the quantitative data.   

 Furthermore, the school level summarized data of the school profile Proforma 

and TQ were carried into the first data file in SPSS for further analysis.  Likewise, the 

summarized ordinal data of the questionnaire and some other school profile were 

carried into the second data file in SPSS for further analysis.   

 Likewise, mean of the aggregate results of Classes VI, VII & VIII of the students 

was computed separately for the arts and science students at school level.  This mean 

data were carried into the first data file in SPSS, as an independent variable.  

Furthermore, the computed mean of aggregate marks of The Annual SSC 

Examination 2008 was computed separately for science and arts students at school 
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level.  Then this mean data were carried into both the data files in SPSS as a 

dependent variable.   

3.8.1 PEARSON CORRELATION 

 The data of the study were of two types i.e. interval and ordinal.  There is no 

issue about the use of Pearson correlation coefficient to find out the correlation 

between the two sets of interval data.  However, there is an issue that which is the 

suitable method for correlation between ordinal data and interval data.  Usually, 

Spearman‘s rho is used to find out correlation between the two sets of ordinal data.  It 

is also used to find out the correlation between ordinal dada and interval data.  

However, it is not suitable if there are many ties in the rank order of either of the 

variables, and if the data is large.  Likewise, Kendal‘s tau is suitable to find out the 

correlation between only the two sets of ordinal data.  Furthermore, Spearman‘s rho 

and Kendal‘s tau are the non-parametric measures.  On the other hand, this study is 

parametric; therefore, these two methods are not suitable for the study.   

 Pearson correlation was used to find out the relationship (association) of school 

resource inputs (SRIs) with academic achievement on the following grounds: 

1. The study is parametric; therefore, only the parametric tests can measure the 

correlation to draw the inferences for a large population.  Cohen, Manion and 

Morrison (2005) described that: 

Non-parametric measures have no assumptions about the wider population 

and their utility is for the small data.  These can be used in very specific 
situations e.g. one class of students, one style of teaching, one curriculum 

area etc.  On the other hand, parametric tests are more powerful than non-
parametric tests.  Parametric tests are designed e.g. of a country or age 
group.  They make assumptions about the wider population, i.e. 

parameters of the abilities are known (Morrison, 1993).  (p. 317) 
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2. The data is large and there are a large number of ties in the data; therefore, 

Spearman‘s rho and Kendal‘s tau order correlation is not suitable.  Triola (2004) 

remarked that:  

After converting the data in each sample to ranks, if there are no ties in the 

first and the second variables, the exact value of the test statistics can be 
calculated by using the Spearman rank order correlation formula.  If either 

variable has ties among its variables, the exact value of test statistics ‗rs‘ 
can be found by the ‗Pearson Product Moment‘ formula.  (p. 673) 

Likewise, Hale and Astolfi (2007) stated that: 

Spearman rank order is suitable only when the number of pairs is ≤ 20.  
Furthermore, when the number of ties meet or exceed five and number of 

subjects exceeds ten, perform the PPMC (Pearson Product Moment 
Correlation) procedure.   

3.8.2 COMPOSITE SCORE AND MULTIPLE-     

        CORRELATION „R‟  

 Composite score of all the SRIs at school level was calculated.  The composite 

scores of schools were used in identifying to what extent SRIs were misallocated to 

schools.  Then multiple-correlation ‗R‘ of the SRIs with the dependent variable of 

academic achievement in the model was calculated before discussing the stepwise 

regression analysis.  R provides a measure of how well dependent variable can be 

predicted from the set of independent variables.  R2 is the proportion of the variation 

in the dependent variable that is explained by the model with the independent 

variables.  

3.8.3 STEPWISE REGRESSION ANALYSIS 

 Afterwards, the study used the Stepwise Regressions Analysis with linear 

function to find out the differential impact (casual relationship) of availability of SRIs 

on academic achievement.  Furthermore, based on the large number of independent 

variables of the study, Regression Analysis requires more data points (schools).  As 
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already, the study used a large number of data points (288 schools), therefore, the data 

points could not be increased.  However, the independent variables were short- listed.    

 Some less important SRIs were dropped from the regression analysis.  Likewise, 

many sub- items under a single variable were indexed into a single item.  Mean for 

indexing was calculated for the four variables of practical laboratory (PL) into a 

single item.  Similarly, two items of electricity, three items of audio-visual aids, three 

items of autocratic, seven items of democratic and three items of laissez-faire 

leadership style were indexed into a single item for each group.  In the same way, 

three items of the use of PL, two items of the misuse of PL were indexed into a single 

item for each group.  The other three items of PL remained in the original form.  

Furthermore, mean of the use of ‗instructional material: the audio-visual aids‘ and 

‗instructional material: others‘ was calculated for indexing.   

 The second important assumption of Regression analysis is that the independent 

and predictor variables in the study should not be inter-correlated.  However, many 

important independent and predictor variables in this study were inter-correlated.  

This problem is called multi-collinearity.  Before running regression, this problem 

was solved first.  ―Multi-collinearity‖ (or collinearity) is the undesirable situation 

when one independent variable is a linear function of other independent variables.  

Many inter-correlated independent variables measure the same underlying factor.  

These independent variables are the proxy for one other and have overlapping effects.   

 The relative contribution of each independent and predictor variable can be 

assessed through stepwise regression analysis.  There are several versions of this 

method i.e. forward selection, backward selection and stepwise selection.  Stepwise is 

the most refined statistical method. Each variable of the study is entered in sequence 
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and its value is assessed.  The additional variable is retained, if it contributes to the 

model.  The additional variable is removed, if it no longer contributes significantly to 

the model. In this way, all variables in the model are re-tested to see whether they are 

contributing to the success of the model.  Consequently, it is ensured that the smallest 

possible set of predictor variables remain in the model.  

 For this purposes, collinearity diagnostics is calculated in stepwise regression 

analysis through SPSS. Collinearity diagnostics includes two columns, first is 

tolerance and second is variance inflation factor (VIF).  The tolerance values are a 

measure of the correlation between the predictor variables and can vary between 0 

and 1.  The closer to zero the tolerance value is for a variable, the stronger the 

relationship between this and the other predictor variables.  It is the problematic 

situation when a variable has a very low tolerance. SPSS will not include a predictor 

variable in a model if it has a tolerance of less that 0.01.  However, the criteria may be 

changed up to 0.0001.  VIF is an alternative measure the reciprocal of tolerance the 

reciprocal of tolerance of collinearity (in fact it is) in which a large value indicates a 

strong relationship between predictor variables.  Therefore, the variables that have 

large values of VIF and small values of tolerance are excluded from the model.  

Likewise, the variables that have small values of VIF and large values of tolerance are 

included in the model.  SPSS 16 identifies and solves this problem by ―Collinearity 

Diagnostics‖ by using the Stepwise linear Regression analysis with z-scores.  

Stepwise linear Regression analysis through SPSS 16 calculates and solves this 

problem automatically.   

 Significance level of t-statistics shows that both the simple relationship 

(association) and the differential impact of SRIs with academic achievement is 
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significant or insignificant. This study used 0.05 significance level. Lower than 0.05 is 

significant and higher than 0.05 is insignificant. Meaning of the significant 

relationship (both the simple relationship and differential impact) is that effect size is 

large and insignificant relationship means that effect size is small. In addition, the 

effect size may be negative / positive. Positive effect means that wit increasing the 

independent variable, the dependent variable also increase; however, the negative 

effect size means that with the increase of independent variable, the dependent 

decreases.  

 In the last, interpretation, findings, conclusions and recommendations were given.   
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CHAPTER 4 

ANALYSIS AND DISCUSSION 

 This chapter deals with analysis, interpretation and discussion of the data 

obtained through school profile Proforma, questionnaire and result sheet. 

4.1 ACTUAL PARTICIPATION   

 It was found from the data that out of 288 secondary schools, 30 secondary 

schools had not arts students and 36 had not science students.  Likewise, 258 

secondary schools participated for arts students and 252 secondary schools 

participated for science students.  The following table shows the actual participation 

rates: 

Table 4.1: Participation Rates 

 Secondary Schools Secondary Teachers Secondary Students 

Sample (x) 288 2880 5760 

Participation (y) 288 2460 4860 

Participation Rate  (y/x*100)  %  100 85.41 84.37 

 Table 4.1 shows the participation of secondary schools, secondary teachers and 

secondary students in the study.   

4.2 SUMMARIZING THE DATA AT SCHOOL LEVEL  

 The data were collected through three instruments i.e. ―School Profile Proforma 

(Appendix-II)‖, ―Questionnaire (Appendix-III)‖, and ―Result Sheet (Appendix-IV)‖
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4.2.1 THE SCHOOL PROFILE PROFORMA  

 Most of the raw data were summarized at school level showing the between 

school variation.  Prior academic environment (PAEn), prior school expenditures 

(PSEx), student teacher ratio (STR), classrooms per class section, furniture seats per 

student, computers per student, library books per student, toilets per student, number 

of playgrounds, sets of text books per student, appropriate chalkboards per class 

section and class size were calculated through the respective tables (see Appendices).   

Table 4.2: Summary Statistics 1  

Name of the Variable  Total Sample Urban Areas Rural Areas 

Max. Min. Mean Max. Min. Mean Max. Min. Mean 

PAEn (%) 92.8 27 66.43 93 45 73 92 60 27 

PSEx (rupees) 98412  1501  12457  39450  1501  8314  43656  3622  14925  

STR 92 6 28 92 15 37 38 6 19 

Class Size  97 11 48 97 34 61 62 11 35 

Classrooms 1.00 .40 .92 1.00 .50 .88 1.00 .40 .96 

Furniture  1.00 .40 0.78 1.00 .40 0.81 1.00 .50 0.74 

Computers 0.25 0 0.03 .24 0 .037 0198 .00 0.015 

Toilets .03 0 0.01 .011 .001 .00052 .0253 .0026 .0008 

Playgrounds 5 0 0.88 5 0 1.02 2 0 .729 

Library Books 12 .25 1.73 4 .25 1.61 12 .50 1.84 

Boundary Wall (%) 100 0 93 100 60 98 100 0 86 

Chalkboard 1 0 0.68 1 .34 .71 1 0 .64 

Math Kit  2 0 .66 2 0 .89 1 0 .39 

Science Kit  1 0 .59 1 0 .72 1 0 .45 

Teaching Guide  25 0 7 20 0 9.79 25 0 4.29 

Science Guide 20 0 3.82 12 0 5.08 20 0 2.56 

 Table 4.2 shows the summarized data at school level.  PAEn was calculated from 

the mean of prior five years result of The Annual SSC Examinations 2002-06.  

However, PSEx (Appendices VI & VII) was calculated in the two steps.  Total 

expenditures were calculated at the first step and then PSEx was calculated by 

dividing the total secondary expenditures with the number of secondary students.  

Total expenditures include all the proportional expenditures such as salary of teachers, 

head teachers and other staff, and all the other recurring expenditures at secondary 

stage.  Likewise, STR (Appendix-IX) was calculated by dividing the enrollment of 
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secondary students with the number of secondary teachers in schools.  Similarly, class 

size (Appendix-IX) was calculated by dividing the enrollment of secondary students 

with the number of class sections at secondary stage.  Furthermore, the appropriate 

classrooms per class section were identified through dividing the number of 

classrooms with the number of class sections at secondary stage.  In the same way, the 

seats of the appropriate furniture per students were identified by dividing the number 

of appropriate furniture seats with the number of secondary students.  Similarly, the 

availability of appropriate toilets per student was identified by dividing the number of 

toilets in school with the enrollment of students in school.  It is a small fraction of 

toilet available for a student. Fraction of .03 (average for total sample) shows that 

three toilets are available for 100 students.  

 Furthermore, some other ordinal data in the school profile Proforma was 

identified through rating scale with four options: ―Sufficient,‖ ―To Some Extent,‖ 

―Insufficient‖ and ―Not at All.‖  The mode was used to summarize the data at school 

level.  Afterwards, this school level ordinal data were transformed into the numerical 

data by giving numbers three, two, one and zero to the above options respectively.  

Furthermore, total numbers of secondary schools in the sample are 288.  In the 

following summary table, S is used for ―Sufficient‖, T for ―To Some Extent‖, Ins for 

―In-sufficient‖ and N for ―Not at all‖.  
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Table 4.3: Summary Statistics 2  

Name of the Variables Combined Sample  Urban Areas Rural Areas 

S T Ins N S T Ins N S T Ins N 

Physics Eq.& Ap. 96 105 86 21 72 69 0 3 24 36 66 18 

Chemistry Eq. & Ap.  72 99 96 21 60 63 18 3 12 36 78 18 

Biology Material 60 117 86 24 54 78 9 3 6 39 78 21 

Chemicals 18 84 147 39 12 63 66 3 6 21 81 36 

Maps 55 108 120 127 33 78 27 6 0 30 93 21 

Models 36 99 105 48 36 69 33 6 0 30 72 42 

Charts 3 120 114 51 105 39 0 0 18 72 51 0 

Drinking Water 57 213 18 0 42 87 15 0 15 126 3 0 

Electricity for Lighting 162 111 56 0 114 30 0 0 48 81 15 0 

Electricity  for Fanning 153 129 6 0 93 51 0 0 60 78 6 0 

Sports material 6 69 192 21 6 54 69 15 0 15 123 6 

Gas 0 0 42 246 0 0 42 102 0 0 0 0 

  Table 4.3 shows that there are a very few schools where these school resource 

inputs (SRIs) are sufficient.  Likewise, many schools have not been provided at all 

with these SRIs. 

Table 4.4: Summary Statistics 3  

Name of the Variable  Mean of the 

Total Sample 

Urban Areas Rural Areas 

Max. Min. Mean Max. Min. Mean 

The availability of PL (Indexed Item)  1.68 3.00 0 2.14 3 0 1.23 

Instructional Material (Audio-visual aids) 1.74 3 0.67 2.21 2.33 .67 1.25 

Drinking Water 2.13 3 1 2.19 3 1 2.08 

Electricity (Indexed Item) 2.51 3 2 2.72 3 1 2.30 

Sports material 1.20 3 0 1.35 2 0 1.06 

Gas 0.15 1 0 o.29 0 0 0 

 Table 4.4 also shows that there is lower level of the availability of these SRIs.    

  All the items of the availability of practical laboratory (PL) were indexed into a 

single item ―the availability of practical laboratory (PL): Laboratory equipments, 

apparatus or material and chemicals (Appendix-XI)‖ at school level.  The data 

regarding the availability of sports material, appropriate drinking water, electricity 

and gas were also collected on the rating scale.  Furthermore, two items of the 

availability of electricity for lighting and fanning were indexed into a single item 

―Electricity‖.  Likewise, three items of the availability of teaching aids (maps, models 

and charts) were indexed into a single item as ―Audio-visual Aids‖.  It was identified 



 

120 
 

 

that there is no variation in the provision of textbooks; therefore, it was excluded from 

the analysis; however, its use was analyzed.  Appropriate chalkboard per class section 

was identified through dividing total Number of chalkboards with the total number of 

class sections at the secondary stage 

4.2.2 THE QUESTIONNAIRE   

 Teacher quality (TQ), leadership style (LS), the use of practical laboratories (PL) 

and instructional material were identified through the questionnaire.  All the items of 

questionnaire were analyzed at school level by using the mean and the mode of 

different responses.  The mean was used for the numerical data; however, the mode 

was used for the ordinal responses.  Furthermore, the academic and professional 

qualification, refresher courses/ trainings, teaching experience and teacher salary were 

identified in the numerical data.  On the next step, all the school level ordinal data 

were transformed into the numerical data by giving number ―4‖ to ―Always,‖ ―3‖ to 

―Frequently,‖ ―2‖ to ―Sometimes,‖ ―1‖ to ―Rarely,‖ and ―0‖ to ―Never‖.     

Table 4.5: Summary Statistics 4  

Name of the Variable  Total Sample Urban Areas Rural Areas 

Max. Min Mean Max Min Mean Max Min Mean 

Academic Qualification  4.3 2.2 3.5 4.3 2.5 3.57 4.0 2.2 3.5 

Professional Qualification  3.6 1.6 2.5 3.6 1.6 2.54 3.3 1.7 2.5 

In-service refresher Courses / Trainings 4.0 .8 2.2 4.0 1.0 2.24 3.6 .8 2.2 

Teacher Experience 4 1.8 3.2 4.0 1.8 3.18 4.0 2.5 3.3 

Teacher Salary 3.8 1.8 3.2 3.8 1.6 2.72 3.6 1.9 2.9 

 Table 4.5 exhibits that the score of TQ is not the lower.  Likewise, there is not 

much difference in the academic and professional qualification, in-service refresher 

courses and trainings, teacher experience and teacher salary of the rural teachers and 

urban teachers.   
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 The academic qualification was identified on rating scale as giving numbers 4, 3, 

2 and 1 to M.A. / M.Sc., B.A. / B.Sc., F.A. / F.Sc. and Matric respectively.  

Professional qualification was identified on rating scale giving numbers 4, 3, 2 and 1 

to M.Ed. / M.A. Education, B.Ed. or equivalent, C.T or equivalent and PTC or 

equivalent respectively.  The data regarding in-service refresher courses and trainings 

was identified on the rating scale giving numbers 4, 3, 2 and 1 to ―12 to 16 weeks or 

above‖, ―8 weeks to 12 weeks‖, ―4 to 8 weeks‖ and ―less than 4 weeks‖ respectively.  

Likewise, teaching experience was identified by giving numbers 4, 3, 2 and 1 to 

―more than 15 years‖, ―more than 10 and up to 15 years‖, ―more than 5 and up to 10 

years‖ and ―less than 5 years‖ respectively.  Similarly, teacher Salary was identified 

by giving numbers 4, 3, 2 and 1 to ―more than 20,000‖, ―more than 15,000 and up to 

20,000‖, ―more than 10,000 and up to 15,000‖ and ―less than 10,000‖ respectively.   

 The data regarding the use of leadership style (LS), PL and instructional material 

were collected on the rating scale.  The mode was used to summarize the data at 

school level.  The study transformed the ordinal data into the numerical data by giving 

numbers 4, 3, 2 and 1 to ―Always‖, ―Frequently‖, ―Sometimes‖, ―Rarely‖ and ―Not at 

All‖ respectively.  

Table 4.6: Identification of the Use of Leadership styles 

Questionnaire Items 

 Autocratic 

leadership style 

Democratic leadership style Laissez-faire-

leadership style 

 2 4 7 1 3 5 9 11 12 13 6 8 10 

Rural Areas 0.71 2.48 1.21 2.23 1.92 1.85 1.33 1.00 1.38 3.33 1.5 1.48 0.69 

Urban Areas 0.60 1.48 1.06 2.69 2.69 2.44 2.42 1.96 2.42 3.43 2.06 1.31 0.35 

 Table 4.6 shows the lower level of usage of the leadership styles.  It is derived 

that each of the three leadership styles is used inefficiently.  However, all the items of 
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the leadership styles were indexed separately comprising a single item for each 

leadership style.    

Table 4.7: Identification of the Use of Practical Laboratories  

Questionnaire Items 

 14 15 16 17 18 19 20 21 

Rural Areas 2.13 1.63 1.5 2 2.20 0.73 0.94 1.44 

Urban Areas 2.94 2.85 3 2.79 3.08 0.56 0.92 2.67 

 Table 4.7 exhibits the low score for the usage of PL in the urban areas but lower 

in the rural areas.  The items of the use of PL were grouped and indexed.  The items 

15, 16 and 17 were indexed into a single item ―The use of laboratory rooms, 

equipments, apparatus or material and chemicals‖ and the two items 20 and 21 were 

indexed into ―The misuse of laboratory equipments, apparatus or material and 

chemicals.‖  However, the items 14, 18 and 19 remained as separate items.  

Table 4.8: Identification of the Use of Instructional Material 

 Questionnaire Items 

Items  22 23 24 25 26 27 28 29 30 31 32 

Rural Areas 2.5 2 1.15 1.40 1.23 0.167 0.79 0.63 0.94 0.77 0.73 

Urban Areas 3.27 2.94 2.46 2.06 2.08 0.81 1.67 1.23 1.79 1.54 1.65 

 Table 4.8 shows very low level of the use of instructional material.  The mean 

was calculated for all the indexed items at school level.  

4.2.3 THE RESULT SHEET  

 Prior achievement (PA) at elementary level (middle stage) and academic 

achievement of the secondary stage were identified through the result sheet.  Mean of 

the prior results of the classes VI, VII & VIII was calculated from the result sheet 

separately for the science and arts students in their respective columns.  Mean No. 1 

was calculated for science students and mean No. 2 for arts students at school level.  
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Likewise, mean of aggregate marks of The Annual Examination 2008 was calculated 

as academic achievement at school level separately for the science and arts students.   

Table 4.9: Summary Statistics 5  

Name of the Variable  Total Sample Urban Areas Rural Areas 

Max Min Mean Max Min Mean Max Min Mean 

Prior 

Achievement 

Science Students 687 347 556 681 465 580 687 347 523 

Arts Students 660 320 488 660 357 503 630 320 469 

Academic 

Achievement 

Science Students 643 347 506 639 411 530 643 347 473 

Arts Students 611 291 422 611 300 436 567 291 406 

 Table 4.9 shows the statistics about PA and academic achievement.  

4.3 ANALYSIS AND INTERPRETATION  

 This part deals with the analysis of the data, interpretation of the results and 

discussion.  The study used Pearson correlation to find out the correlation 

(association) and Stepwise Regression analysis with linear function to find out the 

impact (causal relationship).  The data were analyzed through SPSS.  However, the 

results are interpreted here for the following school resource inputs (SRIs).  These 

SRIs are school level resource inputs, instructional material and teacher quality (TQ). 

4.3.1 SCHOOL RESOURCE INPUTS WITH THEIR 
COLLECTIVE FUNCTION 

 The composite scores of all SRIs at school level are misallocated from 1633 to 

98500 for the schools that necessarily include arts students and 1633 to 39553 for the 

schools that necessarily include science students.  The individual composite scores of 

SRIs in schools show that there is much difference between the composite scores of 

benchmarks/ minimum standards and the actual scores of schools.  This is the 

misallocation of SRIs among schools.  In this way, some of these schools have very 

less SRIs and some of them have much more SRIs.  However, the average composite 

score of SRIs is 10383 (in 252 schools) for the schools that necessarily include 
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science students and 12143 (in 258 schools) for the schools that necessarily include 

arts students.  These composite score is very near to the composite score of 10166.02 

of benchmarks/ minimum standards for the schools. .   

 The relationship (r = - .313) between the composite score and academic 

achievement is significant (sig. = .000) for the schools that have necessarily science 

students.  Likewise, the relationship (r = - .144) between the composite score and 

academic achievement is significant (sig. = .021) for the schools that have necessarily 

arts students.    

 Composite score of the use of SRIs is also very important in the study.  The range 

of the scores of the use of SRIs is from 31 to 89 with the average score of 61.5 out of 

140 (total score) for the schools that have necessarily arts students.  Likewise, the 

range of the scores of the use of SRIs is from 24 to 89 with the average score of 63.96 

out of 140 (total score) for the schools that have necessarily science students.  If we 

develop a standard of the efficient use of SRIs from the composite score fro 100 to 

140, then all the composite scores less than 100 represent the inefficient use of SRIs.  

In this way, all the composite scores in the study represent the inefficient use of SRIs.  

 The availability and the use of school resource inputs (SRIs) were regressed 

separately.  The following are the regression results: 

 Table 4.10: Models‟ Summary for the Availability and the Use of School   

    Resource Inputs  

The Availability of all the School Resource Inputs 

  R
 

R
2 

F value  Sig. 

The availability of SRIs Arts Students .970 .941 438.56 .000**  

Science Students .971 .943 401.53 .000**  

The Use Leadership Style, Practical Laboratory and Instructional Material  

The use of SRIs  Arts Students .962 .926 1058.3 .000**  

Science Students .963 .928 529.9 .000**  

Dependent Variable: Academic Achievement  
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** shows the significance level  

 Table 4.10 shows that the F-value is significant for the availability and the use of 

SRIs for both types of students.  Therefore, the net effect of SRIs on academic 

achievement is significant.  Furthermore, all the included variables as a whole are the 

predictors of academic achievement.  The large value of multiple-correlation ‗R‘ 

shows that availability and the use of SRIs best predict the academic achievement in 

their collective function for arts and science students.  Likewise, R2 in the table shows 

that variance of the dependent variable i.e. academic achievement is the best 

explained by the independent SRIs in the study.    

4.3.2 SCHOOL RESOURCE INPUTS WITH THEIR 
INDIVIDUAL FUNCTION  

 The data for each school resource input were analyzed and interpreted.  

Table 4.11:  Relationship of Prior Achievement  

Correlation  

No. of Schools: (Arts Students)------N = 258 

(Science Students)—N = 252 

Academic Achievement  

Arts Students Science Students 

Prior Achievement Correlation  .961 .954 

Sig.  .000**  .000**  

 Table 4.11 shows the magnitude of correlation between prior achievement (PA) 

and academic achievement as measured by the Pearson correlation coefficient.  It is 

evident that the value of relationship for both types of students is positive and 

significant.   
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Table 4.12: The Differential Impact of Prior Achievement  

Coefficients
 a
 

No. of Schools: Arts Students--N = 258 

Science Students--N = 252 

t  Sig. 

Prior Achievement Arts Students 60.461 .000**  

Science Students 48.031 .000**  

a. Dependent Variab le: Academic Achievement 

 Table 4.12 presents the magnitude of the differential impact of PA on academic 

achievement as measured by the Stepwise Regression analysis coefficient.  The t-

value (impact) for both types of students ―arts and science‖ is significant.  However, 

the positive t-value shows its positive impact.    

Table 4.13:  Relationship of Prior Academic Environment  

Correlation  

No. of Schools: (Arts Students)------N = 258 

(Science Students)—N = 252 

Academic Achievement  

Arts Students Science Students 

Prior Academic Environment Correlation  .160 .322 

Sig.  .141 .003**  

 Table 4.13 shows the magnitude of correlation between PAEn and academic 

achievement as measured by the Pearson correlation coefficient.  The value of 

relationship is insignificant for arts but significant for science students.  However, the 

relationship is positive for both types of students. 

Table 4.14: The Differential Impact of Prior Academic Environment  

Coefficients
 a
 

No. of Schools: Arts Students--N = 258 

Science Students--N = 252 

t  Sig. 

Prior Academic 

Environment  

Art Students 5.096 .000**  

Excluded Variab le  

Science Students 1.415 .158 

a. Dependent Variab le: Academic Achievement 

 Table 4.14 shows the magnitude of the differential impact of PAEn on academic 

achievement as measured by Stepwise Regression analysis.  The t-value is significant 
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for arts students and insignificant for science students.  However, it is positive for the 

both types of students.   

Table 4.15:  Relationship of Leadership styles 

Correlation  

No. of Schools: (Arts Students)------N = 258 

(Science Students)—N = 252 

Academic Achievement  

Arts Students Science Students 

Head teacher involves the teachers in decision making 

process about the school (LS 1) 

Correlation  .204 .221 

Sig.  .059 .043**  

Head teacher motivates the teachers by threat (LS 2)  Correlation  -.008 -.015 

Sig.  .940 .895 

Head teacher regularly discusses instructional issues with 

the teachers (LS 3) 

Correlation  .400 .351 

Sig.  .000**  .001**  

Head teacher imposes decisions on the subordinates         

 (LS 4) 

Correlation  -.323 -.469 

Sig.  .002**  .000**  

Head teacher motivates the teachers by adequate 

recognition and rewards on their performance (LS 5) 

Correlation  .339 .455 

Sig.  .001**  .000**  

Teachers are free to do their work in the preplanned 

criteria (LS 6) 

Correlation  .314 .445 

Sig.  .003**  .000**  

Teachers are pressurized to do official work in addition to 

teaching (LS 7) 

Correlation  -.113 -.087 

Sig.  .298 .429 

Head teacher acts upon the policy of non interference  

(LS 8) 

Correlation  .014 -.115 

Sig.  .899 .298 

Head teacher has complete trust in teachers about their 

duties which they are entrusted to do (LS 9)  

Correlation  .355 .541 

Sig.  .001**  .000**  

Teachers can leave the school without the prior 

permission (LS 10) 

Correlation  .077 -.005 

Sig.  .483 .966 

Head teacher creates conducive learning environment 

where everybody enjoys (LS 11) 

Correlation  .363 .762 

Sig.  .001**  .000**  

Head teacher allows the teachers to make decision  

(LS 12) 

Correlation  .405 .645 

Sig.  .000**  .000**  

Leave is sanctioned according to the rules whenever a 

teacher requires (LS 13) 

Correlation  .173 .133 

Sig.  .111 .228 

 Table 4.15 presents the magnitude of correlation between leadership styles and 

academic achievement as measured by the Pearson correlation coefficient.  

 The following is interpretation of the results for the three items of autocratic 

leadership style: 
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 Leadership Style (LS) 2 has the insignificant and negative correlation with 

academic achievement for both types of students.  If head teacher motivates the 

teachers by threat, teachers may not work properly in the tense and threat 

environment.  Therefore, this environment is harmful for a school.  However, LS 4 

has the significant and negative correlation with academic achievement for both types 

of students.  In Pakistan, usually, decisions are imposed on the subordinates.  The 

subordinates are asked to do only what they have ordered to do.  It is likely that most 

of the teachers may not adjust themselves with such leadership.  This attitude of 

leadership is not helpful for improving academic achievement.  Therefore, academic 

achievement may lower down instead of improving.  Leadership style 7 has the 

insignificant and negative correlation with academic achievement.  If teachers are 

pressurized to do official work in addition to teaching, they may not teach properly 

with the extra burden.  This type of leadership plays a negative role and disturbs the 

education process.   

 The following is the interpretation of the results for the seven items of democratic 

leadership style:  

 LS 2 has the significant relationship with academic achievement for science 

students but the insignificant relationship for arts students.  However, the relationship 

is positive for both types of students.  If head teacher involves the teachers in decision 

making process about the school, this act encourages the teachers.  Therefore, 

teachers work whole-heartedly.  Furthermore, LS 3 has the significant and positive 

correlation with academic achievement for both types of students.  If head teacher 

regularly discusses the instructional issues with the teachers, many educational 

problems in the school may be easily solved.  Therefore, this act of leadership may 

enhance academic achievement.  LS 5 has the positive and significant correlation with 
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academic achievement.  If head teacher motivates teachers by the adequate 

recognition and rewards on their performance, teachers are encouraged and they work 

whole-heartedly.  LS 9 has the positive and significant correlation with academic 

achievement.  If head teacher has complete trust in teachers about their duties that 

they are entrusted to do, most of the teachers may try to do their duties honestly and 

industriously.  LS 11 has the positive and significant correlation with academic 

achievement.  If head teacher creates conducive learning environment, it enhances the 

productivity of the education process.  Consequently, the higher level of academic 

achievement is achieved.  LS 12 has the positive and significant correlation with 

academic achievement.  If head teacher allows the teachers to make decision, the 

competent and active teachers can take initiative themselves.  They can better decide 

what to do and how they can do adjustments according to their local environments.  

LS 13 has an significant and positive correlation with academic achievement.  It is a 

routine matter that leave is sanctioned according to the rules whenever a teacher 

requires.  Hence, this item may create a positive environment in the school.    

 Following is the interpretation of the results of the three items of the laissez-faire 

style: 

 LS 6 is significantly and positively correlated with academic achievement.  If 

teachers are free to do their work in the preplanned criteria, the responsible teachers 

may do their work honestly and produce the higher level of academic achievement.  

LS 8 has the insignificant correlation with academic achievement.  It is positive for 

arts students but negative for science students.  If head teacher acts upon the policy of 

non- interference, teachers do not teach properly but remain busy in talking and other 

unhealthy discussion.  Resultantly, most of the teachers waste their time and cannot 

teach properly.  Overall, this act is not beneficial for the education process.  LS 10 has 
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the insignificant correlation with academic achievement.  The relationship is positive 

for arts students but negative for science students.  If teachers can leave the school 

without the prior permission, it is likely that irregularity and irresponsibility occurs.  

Therefore, this act is not suitable for academic achievement.  

Table 4.16: The Differential Impact of Leadership style for arts students 

Coefficients
 a
 

No. of Schools: Arts Students--N = 258 

Science Students--N = 252 

t   Sig. 

Democratic leadership style 4.918 .000**  

Excluded Variab le  

Autocratic-leadership style .565 .573 

Laissez-faire-leadership style .748 .457 

a. Dependent Variab le: Academic Achievement 

 Table 4.16 presents the magnitude of the differential impact of leadership styles 

on academic achievement in case of arts students as measured by the Stepwise 

Regression analysis coefficient.  It is evident that only the democratic leadership style 

has significant impact.  Positive t-value for all the three leadership styles shows the 

positive impact.  However, there is the insignificant impact of the other two 

leadership styles on academic achievement.    

Table 4.17: The Differential Impact of Leadership style for Science Students  

Coefficients
 a
 

No. of Schools: Arts Students--N = 258 

Science Students--N = 252 

t   Sig. 

Democratic leadership style 6.525 .000**  

Autocratic-leadership style 3.513 .001**  

Excluded Variab le  

Laissez-faire-leadership style -1.373 .171 

a. Dependent Variab le: Academic Achievement 

 Table 4.17 presents the magnitude of the differential impact of leadership style on 

academic achievement for science students as measured by the Stepwise Regression 

analysis coefficient.  Both the democratic leadership style and autocratic leadership 

style have the positive and significant differential impact on academic achievement.  
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However, the laissez-faire leadership style has the insignificant and negative 

differential impact.      

Table 4.18:  Relationship of Per Student Expenditures  

Correlation  

No. of Schools: (Arts Students)--N = 258 

(Science Students)—N = 252 

Academic Achievement  

Arts Students Science Students 

Per Student expenditure 

(PSEx)  

Correlation  -.144 -.315 

Sig.  .186 .004**  

 Table 4.18 presents the magnitude of correlation between per student 

expenditures (PSEx) and academic achievement as measured by the Pearson 

correlation coefficient.  The value of relationship for science students is significant 

but it is insignificant for arts students.  However, the relationship is negative for both 

types of students. 

Table 4.19:  The Differential Impact of Per Student Expenditures  

Coefficients
 a
 

No. of Schools: Arts Students--N = 258 

Science Students--N = 252 

t   Sig. 

Per Student Expenditures Arts Students -2.750 .006**  

Science Students 3.303 .001**  

a. Dependent Variab le: Academic Achievement 

 Table 4.19 presents the magnitude of the differential impact of PSEx on academic 

achievement as measured by the Stepwise Regression analysis coefficient.  The t-

value is significant for both types of students.  However, the relationship is positive 

for science students and negative for arts students.  

Table 4.20:  Relationship of Student Teacher Ratio  

Correlation  

No. of Schools: (Arts Students)------N = 258 

(Science Students)—N = 252 

Academic Achievement  

Arts Students Science Students 

Student Teacher Ratio Correlation  .007 .276 

Sig.  .949 .000**  
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 Table 4.20 presents the magnitude of the correlation between the student teacher 

ratio (STR) and academic achievement as measured by the Pearson correlation 

coefficient.  The value of relationship is positive for both types of students.  However, 

the relationship is significant for science students but it is insignificant for the arts 

student.  

Table 4.21: The Differential Impact of Student Teacher Ratio 

Coefficients
 a
 

No. of Schools: Arts Students--N = 258 

Science Students--N = 252 

t  Sig. 

Student Teacher Ratio 
Science Students 2.777 .006**  

Excluded Variab le  

Arts Students 1.195 .233 

a. Dependent Variab le: Academic Achievement 

 Table 4.21 presents the magnitude of the differential impact of STR on academic 

achievement as measured by the Stepwise Regression analysis coefficient.  The t-

value is significant for only science students; however, it is insignificant for arts 

students.  Therefore, the Stepwise Regression model has excluded STR because it is 

insignificant for arts students.  Furthermore, the positive t-value shows the positive 

impact on academic achievement for both types of students.  

Table 4.22: Relationship of Class Size  

Correlation  

No. of Schools: (Arts Students)-N = 258 

(Science Students)—N = 252 

Academic Achievement  

Arts Students Science Students 

Class Size  Correlation  .166 .343 

Sig.  .127 .001**  

 Table 4.22 presents the magnitude of correlation between class size and academic 

achievement as measured by Pearson correlation coefficient.  The value of 

relationship is positive for both types of students.  However, it is significant for 

science students and insignificant for arts students.   
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Table 4.23: The Differential Impact of Class Size  

Coefficients
 a
 

No. of Schools: Arts Students--N = 258 

Science Students--N = 252 

t   Sig. 

Class Size  Excluded Variab les 

Arts Students -.320 .749 

Science Students -1.077 .283 

a. Dependent Variab le: Academic Achievement 

 Table 4.23 presents the magnitude of the differential impact of class size on 

academic achievement as measured by Stepwise Regression analysis coefficient.  The 

t-value of class size is insignificant.  However, the direction of the impact is negative 

for both the arts and science students.   

Table 4.24:  Relationship of the Availability of Practical Laboratory    

         Equipments, Apparatus or Material & Chemicals 

Correlations  

No. of Schools: Science Students----N = 252 Academic Achievement   

Laboratory Equipments, Apparatus or 

Material & Chemicals  

Correlation  .258 

Sig.  
.000**  

 Table 4.24 shows the magnitude of relationship of equipments, apparatus or 

material and chemicals in PL with academic achievement as measured by the Pearson 

correlation coefficient.  It is evident that there is the significant correlation between 

these variables for science students.   

Table 4.25:  The Differential Impact of the Availability of Practical Laboratory  

       Equipments, Apparatus/ Material & Chemicals   

Coefficients
 a
 

No. of Schools: Science Students-N= 252 t  Sig. 

Laboratory Equipments, Apparatus or Material and 

Chemicals -2.391 .018**  

a. Dependent Variab le: Academic Achievement 

 Table 4.25 indicates the magnitude of the differential impact of the laboratory 

equipments, apparatus or material and chemicals on academic achievement as 
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measured by the Stepwise Regression analysis coefficient.  It is evident that t-value is 

in the negative direction for science students.    

Table 4.26:  Relationship of the Use of Practical Laboratories  

Correlation  

No. of Schools: Science Students—N = 252 Academic Achievement  

Practical laboratories are used only near to the examination 

(Item 14) 

Correlation  .425 

Sig. .000**  

Laboratory Rooms are used in the school (Item 15) 

 

Correlation  .133 

Sig.  .229 

Equipments, Apparatus or Material are used in the school 

(Item 16) 

Correlation  .522 

Sig.  .000**  

Chemicals are used in the school (Item 17) Correlation  .467 

Sig.  .000**  

Teachers facilitate the students to do only the selected 

experiments (Item 18) 

Correlation  .334 

Sig.  .002**  

Teachers have to manage time for experiments with in the 

theory period (Item 19) 

Correlation  .282 

Sig. .009**  

Equipments, Apparatus or Material are misused or wasted in 

the school (Item 20) 

Correlation  -.229 

Sig. .036**  

Chemicals are misused or wasted in the school (Item 21) Correlation  .075 

Sig.  .497 

 Table 4.26 indicates the magnitude of correlation between the use of Practical 

Laboratories (PL) and academic achievement as measured by the Pearson correlation 

coefficient.   

Table 4.27:  The Differential Impact of the Use of Practical Laboratories  

Coefficients
 a
 

No. of Schools: Arts Students--N = 258 

Science Students--N = 252 

t  Sig. 

PL 4 5.654 .000 

Excluded Variab le  

PL 1 -.058 .954 

PL 2 -1.352 .178 

PL 3 1.468 .143 

PL 5 -.258 .797 

a. Dependent Variab le: Academic Achievement 

 Table 4.27 presents the magnitude of the differential impact of the use of PL on 

academic achievement as measured by the Regression analysis.  It is evident that t-
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value of PL 4 is significant; however, the impact is insignificant for all the other 

items.  From both the above analyses, the following interpretation is drawn: 

 PL 1 (item 14) has the positive and significant relationship; however, the t-value 

of this item is insignificant.  The negative direction of the t-value shows that this item 

has a minor role in the education process and an inverse effect on academic 

achievement.  The analysis about PL 2 (items 15, 16 & 17) shows that item 15 has the 

insignificant relationship; however, items 16 and 17 have significant relationship.  

However, the t-value of PL 2 is insignificant.  The negative direction of t-value shows 

that it has an inverse effect on academic achievement.  Furthermore, PL 3 (item 

18) has the significant and positive relationship; however, it has a positive and 

insignificant differential impact on academic achievement.  The relationship and the 

differential impact of PL 4 (item 19) are significant and positive for both types of 

students.  Overall, if teachers have to manage time for experiments with in the theory 

period, they manage it with difficulty but produce academic achievement effectively.   

 Additionally, PL 5 (items 20 & 21) has the significant and negative relationship 

for item 21, and an insignificant and positive relationship; however, the t-value is 

negative and insignificant.   Overall, if apparatus and chemicals are misused, they have 

the insignificant and negative differential impact on academic achievement.   

Table 4.28:  Relationship of the Availability of Appropriate Furniture Seats per        

       Student  

Correlation  

No. of Schools: (Arts Students)------N = 258 

(Science Students)—N = 252 

Academic Achievement  

Arts Students Science Students 

Availability of Appropriate 

Furniture fo r Students 

Correlation  .109 .098 

Sig.  .318 .374 
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 Table 4.28 presents the magnitude of the correlation between the availability of 

appropriate furniture seats per student and academic achievement as measured by the 

Pearson correlation coefficient.  The value of relationship for both types of students is 

positive but insignificant. 

Table 4.29:  The Differential Impact of the Availability of Appropriate Furniture 

   Seats per Student  

Coefficients
 a
 

No. of Schools: Arts Students--N = 258 

Science Students--N = 252 

t   Sig. 

Furniture Seats per 

Student 

Science Students -3.316 .001**  

Excluded Variab le  

Arts Students -.790 .430 

a. Dependent Variab le: Academic Achievement 

 Table 4.29 presents the magnitude of the differential impact of the availability of 

appropriate furniture seats per student on academic achievement as measured by the 

Stepwise Regression analysis.  The t-value is significant for science students but 

insignificant for arts students.  However, the negative sign of t-value shows the 

inverse impact on academic achievement.  

Table 4.30:  Relationship of the Availability of Appropriate Classroom/Building 

Correlation  

No. of Schools:  (Arts Students)------N = 258 

(Science Students)—N = 252 

Academic Achievement  

Arts Students Science Students 

Appropriate Classroom/ Building  Correlation  .166 -.133 

Sig.  .127 .228 

 Table 4.30 presents the magnitude of correlation between the availability of 

appropriate classrooms/ building and academic achievement as measured by the 

Pearson correlation coefficient.  The value of relationship is positive for arts students 

but negative for science students.  However, the relationship is insignificant for both 

types of students.  
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Table 4.31: The Differential Impact of the availability of Appropriate    

        Classrooms per Class Section or Building  

Coefficients
 a
 

No. of Schools: Arts Students--N = 258 

Science Students--N = 252 
t   Sig. 

Appropriate Classrooms per 

Class Section or Building  

Excluded Variab le  

Arts Students 1.471 .142 

Science Students -1.295 .197 

a. Dependent Variab le: Academic Achievement 

 Table 4.31 presents the magnitude of the differential impact of the availability of 

appropriate classrooms or building on academic achievement as measured by the 

Stepwise Regression analysis.  The t-value is insignificant for both types of students.  

Table 4.32:  Relationship of the Availability of Computers  

Correlation  

No. of Schools: (Arts Students)----N = 258 

(Science Students)—N = 252 

Academic Achievement  

Arts Students Science Students 

Availability of 

Computers 

Correlation  -.026 -.053 

Sig.  .812 .629 

 Table 4.32 exhibits the magnitude of correlation between the availability of 

computers and academic achievement as measured by the Pearson correlation 

coefficient.  The value of relationship is negative and insignificant for both types of 

students.   

Table 4.33:  Relationship of the Availability of Library Books  

Correlation  

No. of Schools: (Arts Students)---N = 258 

(Science Students)—N = 252 

Academic Achievement  

Arts Students Science Students 

Availability of Library 

Books 

Correlation  .149 .028 

Sig.  .171 .799 

 Table 4.33 indicates the magnitude of correlation between the availability of 

library books and academic achievement as measured by the Pearson correlation 
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coefficient.  The value of relationship is positive and insignificant for both types of 

students.  

Table 4.34:  Relationship of Appropriate Drinking Water  

Correlation  

No. of Schools: (Arts Students)--N = 258 

(Science Students)—N = 252 

Academic Achievement  

Arts Students Science Students 

Appropriate Drinking 

Water 

Correlation  -.004 -.051 

Sig.  .970 .645 

 Table 4.34 presents the magnitude of correlation between the availability of 

appropriate drinking water and academic achievement as measured by the Pearson 

correlation coefficient.  The value of relationship is insignificant for both types of 

students positive for arts students and negative for science students. 

Table 4.35: The Differential Impact of Appropriate Drinking Water  

Coefficients
 a
 

No. of Schools: Arts Students--N = 258 

Science Students--N = 252 
t   Sig. 

Appropriate Drinking 

Water 

Art Students -2.356 .019**  

Excluded Variab le  

Science Students .972 .332 

a. Dependent Variab le: Academic Achievement 

 Table 4.35 indicates the magnitude of impact of the availability of appropriate 

drinking water on academic achievement as measured by the Stepwise Regression 

analysis coefficient.  The t-value is significant and negative for arts students; 

however, it is positive and insignificant for science students.   

Table 4.36:  Relationship of the Availability of Appropriate Toilets/ Latrines 

Correlation  

No. of Schools:  (Arts Students)--N = 258 

(Science Students)—N = 252 

Academic Achievement  

Arts Students Science Students 

Appropriate Toilets/ Latrines 

per Student 

Correlation  -.176 -.053 

Sig.  .105 .634 



 

139 
 

 

 Table 4.36 exhibits the magnitude of correlation between the availability of 

appropriate toilets/ latrines and academic achievement as measured by the Pearson 

correlation coefficient.  The value of relationship is negative and insignificant for both 

types of students.  

Table 4.37: The Differential Impact of the Availability of Appropriate Toilets/  

        Latrines for Students  

Coefficients
 a
 

No. of Schools: Arts Students--N = 258 

Science Students--N = 252 

t  Sig. 

Appropriate Toilets  Arts Students -3.400 .001**  

Science Students 4.913 .000**  

a. Dependent Variab le: Academic Achievement 

 Table 4.37 presents the magnitude of the differential impact of the availability of 

toilet or latrines on academic achievement as measured by the Stepwise Regression 

analysis coefficient.  The t-value is significant for both types of students.  However, 

the impact is negative for arts students and positive for science students.    

Table 4.38:  Relationship of the Availability of Electricity for Lighting and   

       Fanning  

Correlation  

No. of Schools: (Arts Students)------N = 258 

(Science Students)—N = 252 

Academic Achievement  

Arts Students Science Students 

Availability of Electricity for 

Lighting and Fanning 

Correlation  .071 .229 

Sig. .256 .000**  

 Table 4.38 presents the magnitude of correlation between the availability of 

electricity for lighting and fanning (indexed item) and academic achievement as 

measured by the Pearson correlation coefficient.  The value of relationship is 

insignificant and positive for arts students but significant and positive for science 

students.   
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Table 4.39: The Differential Impact of the Availability of Electricity for Lighting 

   and Fanning  

Coefficients
 a
 

No. of Schools: Arts Students--N = 258 

Science Students--N = 252 

t  Sig. 

The Availability of 

Electricity  

Arts Students 5.136 .000**  

Science Students 7.406 .000**  

a. Dependent Variab le: Academic Achievement 

 Table 4.39 indicates the magnitude of the differential impact of the availability of 

electricity for lighting and fanning on academic achievement as measured by the 

Stepwise Regression analysis coefficient.  The t-value is significant and positive for 

both types of students.  

Table 4.40:  Relationship of the Availability of Gas  

Correlation  

No. of Schools: (Arts Students)----N = 258 

(Science Students)--N = 252 

Academic Achievement  

Arts Students Science Students 

Availability of Gas for 

Heating 

Correlation  .184 .261 

Sig.  .090 .017**  

 Table 4.40 presents the magnitude of correlation of the availability of gas with 

academic achievement as measured by the Pearson correlation coefficient.  The value 

of relationship is significant and positive for both types of students.  

Table 4.41:  Relationship of the Availability of Playgrounds and Sports Material 

Correlation  

No. of Schools: (Arts Students)------N = 258 

(Science Students)--N = 252  

Academic Achievement  

Arts Students Science Students 

Availability of Sports 

Material 

Correlation  .025 .148 

Sig.  .823 .180 

Availability of 

Playgrounds 

Correlation  -.026 .138 

Sig.  .809 .209 

 Table 4.41 presents the magnitude of correlation between the availability of 

playgrounds and sports material, and academic achievement as measured by the 

Pearson correlation coefficient.  The availability of playgrounds and sports material is 
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insignificantly correlated with academic achievement.  The direction of relationship is 

positive for sports material for both types of students.  However, in case of 

playground, the relationship is positive for science students and negative for arts 

students. 

Table 4.42:  Relationship of the Availability of Boundary Wall  

Correlation  

No. of Schools: (Arts Students)-N = 258 

(Science Students)--N = 252 

Academic Achievement  

Arts Students Science Students 

Boundary Wall Correlation  .200 .090 

Sig.  .065 .416 

 Table 4.42 indicates the magnitude of correlation between the availability of 

boundary wall and academic achievement as measured by the Pearson correlation 

coefficient.  The value of relationship is positive but insignificant for both types of 

students.  

 Textbooks are provided to all the schools.   A set of textbooks is provided to 

each student at the secondary stage.  There is no variation in the provision of 

textbooks to the secondary schools; therefore, SPSS cannot calculate correlation for 

the textbooks.  However, the use of the textbooks has variation in the different 

schools.  The use of textbooks was identified through item 22 of questionnaire.  

Table 4.43:  Relationship of the Use of Textbooks  

Correlation  

No. of Schools:  (Arts Students)-N = 258 

(Science Students)-N = 252 

Academic Achievement  

Arts Students Science Students 

Use of Textbooks 

 

Correlation  .314 .670 

Sig.  .003**  .000**  
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 Table 4.43 presents the magnitude of correlation between the use of textbooks 

and academic achievement as measured by the Pearson correlation coefficient.  The 

value of relationship is significant and positive for both types of students.   

Table 4.44:  Relationship of the Availability of Appropriate Chalkboard  

Correlation  

No. of Schools: (Arts Students)------N = 258 

(Science Students)-N = 252 

Academic Achievement  

Arts Students Science Students 

Availability of Appropriate 

Chalkboard 

Correlation  .103 .057 

Sig.  .344 .604 

 Table 4.44 presents the magnitude of correlation between the availability of 

chalkboard and academic achievement as measured by the Pearson correlation 

coefficient.  The value of relationship is positive but insignificant for both types of 

students. 

Table 4.45: The Differential Impact of the Availability of Appropriate    

   Chalkboard  

Coefficients
 a
 

No. of Schools: Arts Students--N = 258 

Science Students--N = 252 

t   Sig. 

Appropriate 

Chalkboard 

Arts Students 1.573 .117 

Science Students -.293 .769 

a. Dependent Variab le: Academic Achievement 

 Table 4.45 presents the magnitude of the Differential impact of the availability of 

chalkboard on academic achievement as measured by the Stepwise Regression 

analysis coefficient.  The t-value is insignificant for both types of students.  However, 

the impact is positive for arts students and negative for science students. 

 The use of chalkboard was identified through the item 23 of the questionnaire.  
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Table 4.46:  Relationship of the Use of Chalkboard  

Correlation  

No. of Schools:  (Arts Students)-N = 258 

(Science Students)-N = 252 

Academic Achievement  

Arts Students Science Students 

Use of Chalkboard  Correlation  .208 .486 

Sig.  .054 .000**  

 Table 4.46 presents the magnitude of the correlation between the use of 

chalkboard and academic achievement as measured by the Pearson correlation 

coefficient.  The relationship is significant for both types of students.   

Table 4.47:  Relationship of the Availability of Math Kit  

Correlation  

No. of Schools: (Arts Students)--N = 258 

(Science Students)-N = 252 

Academic Achievement  

Arts Students Science Students 

Availability of Math 

Kit  

Correlation  .079 .355 

Sig.  .468 .001**  

 Table 4.47 exhibits the magnitude of correlation between the availability of math 

kit and academic achievement as measured by the Pearson correlation coefficient.  

The value of relationship is significant for science students and insignificant for the 

arts student.  It is positive for both types of students.  

 The use of math kit was identified through the item 28 of the questionnaire. 

Table 4.48:  Relationship of the Use of Math Kit  

Correlation  

No. of Schools: (Arts Students)-N = 258 

(Science Students)-N = 252 

Academic Achievement  

Arts Students Science Students 

Use of Math Kit  Correlation  .277 .508 

Sig.  .010**  .000**  

 Table 4.48 exhibits the magnitude of correlation between the use of math kit and 

academic achievement as measured by the Pearson correlation coefficient.  The value 

of relationship is positive and significant.   
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Table 4.49:  Relationship of the Availability of Science Kit  

Correlation  

No. of Schools: (Science Students)--N = 252  Academic Achievement  

Availability of 

Science Kit  

Correlation  .129 

Sig.  .243 

 Table 4.49 exhibits the magnitude of correlation between the availability of 

science kit and academic achievement as measured by the Pearson correlation 

coefficient.  The relationship is positive but insignificant.  

 The use of science kit was identified through item 29 of questionnaire.  

Table 4.50:  Relationship of the Use of Science Kit  

Correlation  

No. of Schools: (Science Students)--N = 252 Academic Achievement  

Use of Science Kit Correlation  .356 

Sig.  .001**  

   Table 4.50 exhibits the magnitude of correlation between the use of science kit 

and academic achievement as measured by the Pearson correlation coefficient.  The 

relationship is positive and significant.   

Table 4.51:  Relationship of the Availability of Teaching Guide  

Correlation  

No. of Schools:  (Arts Students)------N = 258 

(Science Students)-N = 252 

Academic Achievement  

Arts Students Science Students 

Availability of Teaching Guide  Correlation  .088 .243 

Sig.  .422 .026**  

 Table 4.51 presents the magnitude of correlation between the availability of 

teaching guide and academic achievement as measured by the Pearson correlation 

coefficient.  The relationship is positive for both types of students.  However, the 

relationship is significant only for science students.   
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 The use of teaching guide was identified through the item 30 of the questionnaire  

Table 4.52:  Relationship of the Use of Teaching Guide  

Correlation 

No. of Schools:  (Arts Students)--N = 258 

(Science Students)-N = 252 

Academic Achievement  

Arts Students Science Students 

Use of Teaching Guide  Correlation  .160 .283 

Sig.  .141 .009**  

 Table 4.52 exhibits the magnitude of correlation between the use of teaching 

guide and academic achievement as measured by the Pearson correlation coefficient.  

The relationship is significant for science students and insignificant for arts students.   

Table 4.53:  Relationship of the Availability of Science Guide  

Correlation  

No. of Schools: (Science Students) – N = 252 Academic Achievement  

Availability of 

Science Guide 

 Correlat ion .186 

Sig.  .090 

 Table 4.53 shows the magnitude of correlation between the science guide and 

academic achievement as measured by the Pearson correlation coefficient.  The 

relationship is positive and insignificant. 

 The use of science guide was identified through the item 31 of the questionnaire  

Table 4.54:  Relationship of the Use of Science Guide  

Correlation  

No. of Schools: (Science Students) – N = 252 Academic Achievement  

Use of Science Guide  Correlation  .360 

Sig.  .001**  

 Table 4.54 presents the magnitude of correlation between the use of science guide 

and academic achievement as measured by the Pearson correlation coefficient.  The 

relationship is positive and significant.   
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Table 4.55: The Differential Impact of the Use of Instructional Material (Others)  

Coefficients
 a
 

No. of Schools: Arts Students--N = 258 

Science Students--N = 252 

t   Sig. 

Instructional Material 

Science Students 4.909 .000**  

Excluded Variab le  

Arts Students .295 .769 

a. Dependent Variab le: Academic Achievement 

 Table 4.55 indicates the magnitude of the differential impact of the availability 

of instructional material (others) on academic achievement as measured as measured 

by the Stepwise Regression analysis.  The t-value is significant for science students 

but insignificant for arts students.  However, the impact is positive for both types of 

students. 

Table 4.56:  Relationship of the availability of Audio-visual Aids  

Correlation  

No. of Schools:  (Arts Students)------N = 258 

(Science Students)-N = 252 
Academic Achievement  

Arts Students Science Students 

Audio-visual aids (Maps, Models 

and Charts) 

Correlation  .071 .511 

Sig.  .256 .000**  

  Table 4.56 exhibits the magnitude of correlation between the availability of 

instructional material: audio-visual aids with academic achievement as measured by 

the Pearson correlation analysis.  The relationship is positive and significant for both 

types of students.   

Table 4.57:  The Differential Impact of the Availability Audio-visual Aids  

Coefficients
 a
 

No. of Schools: Arts Students--N = 258 

Science Students--N = 252 

t  Sig. 

Audio-visual Aids Arts Students -5.315 .000**  

Science Students 3.653 .000**  

a. Dependent Variab le: Academic Achievement 
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 Table 4.57 shows the magnitude of the differential impact of the availability of 

audio-visual aids on academic achievement as measured by the Stepwise Regression 

analysis.  It is evident that t-value is significant for both types of students.  However, 

the impact is negative for arts students and positive for science students.  

 The use of audio-visual aids was identified through the items 24, 25 and 26 of the 

questionnaire. 

Table 5.58:  Relationship of the Use of Audio-visual Aids  

Correlation  

No. of Schools: Arts Students----N = 258 

Science Students—N = 252 

Academic Achievement  

Arts Students Science Students 

Maps Correlation  .237 .444 

Sig.  .028**  .000**  

Models Correlation  .307 .596 

Sig.  .004**  .000**  

Charts Correlation  .279 .558 

Sig.  .009**  .000**  

 Table 4.58 exhibits the magnitude of correlation between the use of audio-visual 

aids and academic achievement as measured by the Pearson correlation coefficient.  It 

is evident that relationship of the use of maps, models and charts is positive and 

significant for both types of students.   

Table 4.59:  The Differential Impact of the Audio-visual Aids  

Coefficients
 a
 

No. of Schools: Arts Students--N = 258 

Science Students--N = 252 

t   Sig. 

The Use of Audio-

visual Aids 

Science Students 3.102 .002**  

Excluded Variab le  

Arts Students .215 .830 

a. Dependent Variab le: Academic Achievement 

 Table 4.59 shows the magnitude of the differential impact of the use of the audio-

visual-aids on academic achievement as measured by the Stepwise Regression 
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analysis.  The t-value is positive for both types of students.  However, the impact is 

significant only for science students.   

 Teacher quality (TQ) includes academic qualification, profess ional, in-service 

refresher courses/ trainings, teaching experience and teacher salary in the study.   

Table 4.60:  Relationship of Academic Qualification  

Correlation  

No. of Schools:  (Arts Students)---N = 258 

(Science Students)—N = 252 

Academic Achievement  

Arts Students Science Students 

Academic Qualification  Correlation  .066 -.018 

Sig.  .547 .871 

 Table 4.60 presents the magnitude of correlation between the academic 

qualification and academic achievement as measured by the Pearson correlation 

coefficient.  The relationship is insignificant for both types of students.  However, it is 

positive for arts students and negative for science students. 

Table 4.61: The Differential Impact of Academic Qualification  

Coefficients
 a
 

No. of Schools: Arts Students--N = 258 

Science Students--N = 252 

t   Sig. 

Academic 

Qualification 

Arts Students 2.716 .007**  

Excluded Variab le  

Science Students -.839 .402 

a. Dependent Variab le: Academic Achievement 

 Table 4.61 exhibits the magnitude of the differential impact of academic 

qualification on academic achievement as measured by the Stepwise Regression 

analysis.  The impact is significant and positive for arts students.  However, it is 

insignificant and negative for science students.  
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Table 4.62:  Relationship of Professional Qualification  

Correlation  

No. of Schools:  (Arts Students)--N = 258 

(Science Students)—N = 252 

Academic Achievement  

Arts Students Science Students 

Professional 

Qualification 

Correlation  .049 .036 

Sig.  .653 .753 

 Table 4.62 presents the magnitude of the correlation between professional 

qualification and academic achievement as measured by the Pearson correlation 

coefficient.  The relationship is positive but insignificant for both types of students.  

Table 4.63: The Differential Impact of Professional Qualification  

Coefficients
 a
 

No. of Schools: Arts Students--N = 258 

Science Students--N = 252 

t  Sig. 

Professional 

Qualification 

Arts Students -4.172 .000**  

Excluded Variab le  

Science Students .338 .736 

a. Dependent Variab le: Academic Achievement 

 Table 4.63 exhibits the impact of professional qualification on academic 

achievement through as measured by Stepwise Regression analysis.  The t-value is 

significant and negative for arts students.  However, it is insignificant and positive for 

science students.  

Table 4.64:  Relationship of In-service Refresher Courses and Trainings  

Correlation  

No. of Schools: (Arts Students)------N = 258 

(Science Students)—N = 252 

Academic Achievement  

Arts Students Science Students 

In-Serv ice Refresher Courses 

or Trainings 

Correlation  -.021 .099 

Sig.  .845 .369 

 Table 4.64 exhibits the magnitude of correlation between in-service refresher 

courses and trainings and academic achievement as measured by the Pearson 

correlation coefficient.  The relationship is insignificant for both types of students.  

However, it is positive for science students but negative for arts students.  
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Table 4.65: The Differential Impact of In-service Refresher Courses and   

        Trainings  

Excluded Variab les (Coefficients
 )a

 

No. of Schools: Arts Students--N = 258 

Science Students--N = 252 

t   Sig. 

In-service Refresher Courses or 

Train ings 

Arts Students -1.454 .147 

Science Students 1.557 .121 

a. Dependent Variab le: Academic Achievement 

 Table 4.65 shows the magnitude of the differential impact of in-service refresher 

courses and trainings‘ on academic achievement as measured by the Stepwise 

Regression analysis.  The t-value is insignificant for both types of students.  However, 

it is negative for arts students and positive for science students.    

Table 4.66:  Relationship of Teacher Experience  

Correlation  

No. of Schools: (Arts Students)--N = 258 

(Science Students)—N = 252 

Academic Achievement  

Arts Students Science Students 

Teacher Experience Correlation  -.024 -.094 

Sig.  .828 .397 

 Table 4.66 exhibits that the magnitude of the correlation between teacher 

experience and academic achievement as measured by the Pearson correlation 

coefficient.  The relationship is negative and insignificant for both types of students.  

Table 4.67: The Differential Impact of Teacher Experience  

Coefficients
 a
 

No. of Schools: Arts Students--N = 258 

Science Students--N = 252 

t  Sig. 

Teacher Experience 
Science Students - 2.331 .021**  

Excluded Variab le  

Arts Students -.807 .421 

a. Dependent Variab le: Academic Achievement 

 Table 4.67 shows the magnitude of the differential impact of teaching experience 

on academic achievement as measured by Regression analysis.  The t-value is 
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negative for both types of students.  However, the impact is significant for science 

students and insignificant for arts students.   

Table 4.68:  Relationship of Teacher Salary  

Correlation  

No. of Schools: (Arts Students)------N = 258 

(Science Students)—N = 252 

Academic Achievement  

Arts Students Science Students 

Teacher Salary Correlation  -.083 -.128 

Sig.  .446 .244 

 Table 4.68 presents the magnitude of correlation between teacher salary and 

academic achievement as measured by the Pearson correlation coefficient.  The 

relationship is insignificant and negative for both types of students.  

Table 4.69: The Differential Impact of Teacher Salary  

Coefficients
 a
 

No. of Schools: Arts Students--N = 258 

Science Students--N = 252 

t  Sig. 

Teacher Salary 
Science Students -2.291 .023**  

Excluded Variab le  

Arts Students .588 .557 

a. Dependent Variab le: Academic Achievement 

 Table 85 indicates the magnitude of the differential impact of teaching salary on 

academic achievement as measured by the Stepwise Regression analysis.  The t-value 

is significant for science students and positive for arts students.  However, it is 

negative for science students and positive for arts students.  

4.4  DISCUSSION 

 From the above analyses and findings, the relationship of SRIs with and their 

impact on academic achievement are discussed in the following paragraphs.  The 

results are discussed with reference to previous research in two steps.   At the first 

step, the SRIs are discussed collectively as a combine function.  However, at the 

second step, all the SRIs are discussed individually. 
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4.4.1 COMBINED DISCUSSION 

 The study found that combine F-value of all SRIs is significant.  The significant 

F-value shows that the combine function of SRIs in the education production function 

is very effective.  Therefore, SRIs collectively are effective in the education 

production function.  Findings of the study do not support Coleman Report (1966), 

Hanushek (1986; 1995; 1996; 1997; 2003; 2006), Hanushek et al. (1996), Lee & 

Barro (1998), Hanushek & Kimko (2000), Betts (1995; 2001), Rivkin et al. (2000) 

and Iida et al. (2002).  However, the study agrees with the views of many other 

researchers that SRIs collectively have effects on the student achievement (Hedges, 

Laine & Greenwald, 1994; Greenwald, Hedges & Laine, 1996; Goldhaber & Brewer, 

1997; Card & Krueger, 1996a; 1996b; 1998; Krueger, 2003; Rockoff, 2004; 

Konstantopolous, 2005; Tow, 2006; Goldhaber, 2007).  According to these studies, 

SRIs are the determinants of the student achievement.   

 Furthermore, the individual results of SRIs show their mixed effects on academic 

achievement.  Some of SRIs are effective whereas many of them are not effective; 

however, a few SRIs have negative impact on academic achievement.  The study 

supports Grissmer (2000) and Rivkin, Hanushek & Kain (2005) that SRIs have the 

mixed effects on academic achievement.  The findings of the study show the mixed 

impacts of SRIs on academic achievement.  Therefore, the study partially supports the 

research studies of Europe and the developing countries (Harbison & Hanushek, 

1992; Glewwe & Jacoby, 1993; Glewwe et al., 1995; Kingdon, 1996). 

   Likewise, the study also found that academic achievement is result of the 

institutional differences.  Therefore, it supports Woessmann (2003; 2005a; 2005b) 

that linked the international differences in student achievement to the institutional 



 

153 
 

 

differences across educational systems.  However, the study also found that academic 

achievement is result of the level of provision of SRIs.  Therefore, the study differs 

with Woessmann (2003; 2005a; 2005b) that de- links the international differences in 

student achievement to the levels of SRIs.   

 The findings of the study are partially supporting the findings of Lai et al. (2006; 

2008) that concluded that school effects matter for test scores at the High School 

Entrance Examination.  However, the study supports Lai et al. (2006; 2008) that 

teacher training is not effective.  Additionally, the findings partially support Lai et al. 

(2006; 2008) that teacher experience lowers the overall test score.   

 The study partially rejects the findings of Anderson (2007) that the increased 

SRIs had not a statistically significant positive effect.  Furthermore, the study partially 

supports Nascimento (2008) that there are some positive effects of SRIs on student 

achievement.  Nascimento (2008) reviewed the latest studies with focus on Brazil.  

However, the study supports Nascimento (2008) that the prior ability showed far more 

robust influence.   

 Furthermore, the study found the lower level of the provisions of SRIs as 

compared to the advanced countries.  The factor that involved in the less provision of 

SRIs is the poor national setting of the country.  However, the study found that still 

there are many SRIs that have positive and significant impacts on academic 

achievement.  Therefore, the findings of the study support Heyneman & Loxley 

(1982; 1983) that ―the poorer the national setting in economic terms, the more 

powerful school and teacher quality effect appeared to be.‖   
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 The local studies in Pakistan have different findings about the effects of SRIs on 

academic achievement.  The findings of the study are partially in line with the 

findings of Ahmad (1993) that the scholastic factors are subjected to a significant 

correlation with the examination results.  The scholastic factors include the teachers‘ 

competency, basic facilities in schools, academic facilities in schools, competence of 

heads of institutions and school finances.  Likewise, the study supports Alderman, 

Orazem & Paterno (2001).  Alderman, Orazem & Paterno (2001) found the mixed 

effects of the school quality and a uniform negative effect of high STR on student 

achievement.   

 Furthermore, the findings of the study are partially consistent with the findings of 

Khan & Shah (2002) that teachers‘ academic and professional qualifications have 

positive impact on the student achievement.  Similarly, the findings of the study are 

partially in line with the findings of Habib et al. (2004) and Shami & Hussain (2005).  

According to Habib et al. (2004) and Shami & Hussain (2005), teacher‘s academic 

and professional qualifications, teacher‘s experience and the availability of drinking 

water, electricity, boundary wall, toilets, furniture, playground, and dispensary have 

positive impact on the student‘s achievements.  Likewise, the study partially supports 

Government of Pakistan (2005).  According to that study, the academic qualification 

and the training received by teachers do not affect students‘ performance in any of the 

subjects.  However, the teachers with the experience of 16 to 20 years were found the 

most effective.  The availability of the blackboard did not affect the students‘ Urdu 

achievement but it has a significant effect on the students‘ mathematics achievement.  

Similarly, this study found the mixed results.  Some SRIs have significant and 

positive effects and some of them have negative effects.  However, some of them do 

not have effects at all.  
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 The findings of the study do not support Iqbal (2005) that authoritative leadership 

style has a significant effect on the school effectiveness as compared to democratic 

leadership style for the male head teachers. However, the study supports Iqbal (2005) 

that democratic leadership style of female head teachers has significant effect as 

compared to authoritative leadership style.  Likewise, the findings of the study about 

arts students are in the line of the findings of Khurshid (2008 that professional 

qualification has the negative or inverse relationship with academic achievement.  

 According to the findings of the study, most of SRIs are insufficiently provided 

to the schools.  It was also found that SRIs are inefficiently used in the education 

production function in the schools.  The insufficient availability and the inefficient 

use of SRIs are the two key factors that cause for the lower academic achievement.  

However, it is imperative that if the sufficient SRIs of better quality are provided and 

are effectively used, most of SRIs may have larger effects.  .   

4.4.2 INDIVIDUAL DISCUSSION 

 As already stated, the study found the mixed results about the effects of SRIs on 

academic achievement.  Most of the SRIs are effective and many SRIs are ineffective 

in producing academic achievement.  However, a few have the negative effect on 

academic achievement of students.  In the following paragraphs, the findings of the 

study are discussed individually for every SRI of the study in the following three 

headings: 

A) Prior Achievement 

 The results of the study show that the prior achievement (PA) has positively 

significant relationship with academic achievement for both types of students.  

Likewise, PA has a significant differential impact of PA on academic achievement.  It 
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is derived that PA plays a major role in producing academic achievement and that it is 

a very important predictor of academic achievement.  The study supports the findings 

of Irwin, Yarbrough, Klein & Townsend (1978), Uz & Eryilmaz (1999), Gregoire, 

Ashton & Algina (2001), Albernaz, Ferreira & Franco (2002), Iida et al. (2002), 

Garavalia & Gredler (2002), Carroll & Garavalia (2004) and Nascimento (2008) that 

PA is an important predictor of academic achievement.  

B) Prior Academic Environment 

 The results show that there is a positive relationship between the prior academic 

environment (PAEn) and academic achievement.  However, the relationship is 

significant for science students and insignificant for arts students.  The results show 

the significant differential impact of PAEn on academic achievement for arts students 

and insignificant for science students.  Furthermore, the relationship and the 

differential impact are positive in direction for both the science and arts students.  

Overall, it is evident that PAEn has a positive role in producing academic 

achievement.  The study supports the conclusions of Coon, Carey, Fulker, & Defries 

(1993) that effects are small and insignificant for science students.  The study also 

supports the conclusion of Wilson, Abbott, Joireman & Stroh (2002) and Adesoji 

& Olatunbosun, (2008) that school environment directly influences academic  

achievement and the impact is significant for arts students.  Likewise, the study 

supports Tableman (ed.) (2004) in its general conclusion that school environment 

plays its role in producing academic achievement. 
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C) Leadership Styles 

 It is evident from the results of the study that leadership style is one an important 

SRIs that influence academic achievement.  Furthermore, the study also found that all 

the three leadership styles are not properly used.  However, the effects of their mean 

data are very clear in the analysis of the study.  The analysis concludes that 

democratic leadership style is one of the important SRIs for both types of students.  

Similarly, the democratic leadership style is the most effective leadership style among 

the three styles.  However, the autocratic- leadership style has also some significant 

effects for only the science students.  Overall, it is derived from the above analysis 

that leadership style influences the education process effectively in producing 

academic achievement.  It is imperative that leadership may be more important if it is 

effectively used.  

 The study supports the findings of Valesky et al. (1992) that a democratic 

leadership style produces a better school climate than an authoritarian or laissez-faire 

leadership style.  However, the study does not support the findings of Decker (1993), 

Anderson (1993) and Nichols (1993) that there is no direct relationship between 

leadership style and the school climate.  The findings of the study support Nisa (2003) 

that leadership styles have a significant effect on the dependent variables of 

acceptance of leader, job expectancies and six facets of job satisfaction.  These 

dependent variables can easily predict academic achievement.  The study also 

supports Waters, Marzano, & McNulty (2003) that there is a strong relationship 

between the effective leadership style and student achievement.  The study also 

supports Waters, Marzano, & McNulty (2003) that some aspects of leadership can 

have a reverse effect on student achievement.  Furthermore, the study does not 
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support Iqbal (2005) that authoritative leadership style has a significant effect on the 

school effectiveness as compared to democratic leadership style for male head 

teachers.  However, this study supports Iqbal (2005) that democratic leadership style 

has a significant effect as compared to authoritative style in case of female head 

teachers. 

D) Per Student Expenditures 

 From the results of the study, it is evident that the relationship of per student 

expenditures (PSEx) with academic achievement is significant only for science 

students.  However, this relationship is in the negative direction in for both types of 

students.  Likewise, the impact of PSEx is significant for both types of students.  The 

negative t-value shows negative impact for science students but the positive t-value 

shows positive impact for arts students.  Therefore, the study finds the mixed effects.  

Actually, the funds are misallocated.  There are discrepancies in the allocation of SRIs 

to schools.  The results show that the average PSEx is very low in the urban areas 

with higher academic achievement.  However, the average PSEx is very high in the 

rural areas with lower level of academic achievement.  Therefore, it means that more 

funds have the negative effects.  However, PSEx may have positive and significant 

effects, if SRIs are allocated with a well-defined policy and if used at the optimal 

level of usage.  

 The findings of the study do not support Coleman report (1966) that started 

discussion about school expenditures.  Coleman report (1966) found that PSEx 

showed very little relation to achievement if the social background and the attitudes of 

individual students and their schoolmates were held constant.  The findings of the 

study also do not support Hanushek (1989a; 1989b; 1991; 1994; 1996a; 1996b; 
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2003), Pritchett (2004), Woßmann (2003) and Lips, Watkins & Fleming (2008).  

According to these studies, the relationship between school expenditures and student 

achievement is weak or non-existent because schools do not effectively use funds to 

improve the learning environment.   

 The findings of the study for science students are not in line with the findings of 

many studies (Ahmad, 1993; Hedges, Laine, & Greenwald, 1994; Greenwald, 

Hedges, & Laine, 1996; Hedges & Greenwald, 1996; Eide & Showalter, 1998; 

Krueger, 1999; Grissmer, 2000; Guryan, 2000; Tow, 2006 and Kang, 2007).  

However, the findings of the study for arts students are in line with the findings of 

these studies.  These studies concluded that there was a significant relationship 

between school expenditures and student achievement.  Furthermore, the findings 

of the study do not support Iida et al. (2002) that concluded that teaching expenditure 

had no significant effect.  The findings of the study are in the line with Levacic et al. 

(2005) that PSEx had the mixed effects on student achievement in KS3 

English.  

E) Student Teacher Ratio 

 The direction of correlation and t-value of student teacher ratio (STR) is positive.  

The relationship and the differential impact of STR are significant for science 

students.  However, these are insignificant for arts students.  The positive direction of 

both the correlation and the differential impact means that higher STR produces the 

higher level of academic achievement.  Likewise, the study found that the urban 

schools with higher STR achieve higher level of academic achievement.  However, 

the rural schools produce lower level of academic achievement with the lower STR.  

It is a serious problem in the education system.  Furthermore, the study found that the 
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average STR in the 288 schools is 28 at secondary stage.  However, it is 18 in the 

rural areas and 37 in the urban areas.  This misallocation of STR between the rural 

and the urban areas is a great discrepancy.  The STR found by the study i.e. 28 match 

with the benchmark of STR (28) set by the study; therefore, it is the better standard 

for the education system of Pakistan.  

 Usually, the theoretical concept is that lower STR produces higher level of 

academic achievement, and higher STR produces the lower level of academic 

achievement.  There are the some other factors that influence the efficiency of STR.  

In the rural areas, it is the weaker prior ability, the weaker SES and the weaker prior 

academic environment that lowers academic achievement.  Likewise, it is the stronger 

prior ability, the stronger SES and the stronger prior academic environment that 

enhance academic achievement in the urban areas.  It is derived that if these factors 

are controlled, STR may have a significant negative effect on academic achievement. 

 The findings of the study about STR are not in line with the findings of Lee & 

Barro (1998), Hanushek (1998), and the Student Achievement Guarantee in 

Education (SAGE) program (Maier, Molnar, Percy, Smith, & Zahorik, 1997; 

Molnar, Smith, & Zahorik, 1998), Grissmer (2000), Graddy & Stevens (2003) and 

Levacic et al. (2005).  Furthermore, the findings of the study support Alderman, 

Orazem & Paterno (2001) that high STR had a uniform negative effect on student 

achievement.  

F) Class Size 

 The study found positive direction of the relationship of class size with academic 

achievement.  The positive relationship shows that larger class size produces the 
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higher level of academic achievement.  Likewise, smaller class size produces the 

lower level of academic achievement.  Furthermore, the study also identified an 

average class size is 35 in the rural areas and 61 in the urban areas; however, it is 48 

for the whole study.  The class size of 48 is higher than the benchmark of class size 

(40); therefore, class size at 48 is better for the education system within the limited 

resources.  In the rural areas, class size is smaller with lower level of academic 

achievement.  However, there is larger class size with higher level of academic 

achievement in the urban areas.  This is a serious problem.  Furthermore, it is also the 

possibility that the schools where effective teachers and head teachers struggle hard, 

larger class size may produce higher level of academic achievement.  On the other 

hand, the schools where teachers and head teachers do not work hard, smaller class 

size may produce lower level of academic achievement.   

 Usually, the theoretical concept is that smaller class size produces higher level of 

academic achievement, and the larger class size produces the lower level of academic 

achievement.  Some other factors influence the efficiency of small class size.  It is the 

weaker prior ability, the weaker SES and the weaker prior academic environment that 

lowers academic achievement in the rural areas.  Likewise, it is the stronger prior 

ability, the stronger SES and the stronger prior academic environment that enhance 

academic achievement in the urban areas.  It is derived that if these factors are 

controlled, smaller class size has a significant effect on academic achievement.   

Furthermore, the negative direction of t-value shows that smaller class size has a 

negative impact on academic achievement; however, the impact is insignificant for 

both types of students.  
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 The findings of the study are consistent with those of Fuller & Clarke, (1994) that 

class size effects in the upper grades are not evident in the research studies from a 

variety of countries, including Botswana, Philippines and Thailand.  Likewise, the 

findings of the study are also in line with the findings of Biggs (1999) and Jin & 

Cortazzi (1999).  According to these studies, class size in the Asian countries is quite 

large; however, the students in these countries consistently have been getting higher 

scores in the international math achievement tests.  Similarly, the study supports 

Rivkin et al. (2000) that class size effects are small, raising serious doubts that the 

additional expenditures would substantially raise the student achievement under the 

current institutional structures. 

G) School Facilities 

 School facilities are the important SRIs that are used within the boundaries of a 

school.  In the following paragraphs, school facilities are discussed with reference to 

the results of the study.  

 The first school facility is practical laboratory.  The study found that the 

relationship of the availability of the practical laboratory (PL) equipments, apparatus 

or material and chemicals with academic achievement is positively significant.  

Likewise, the Stepwise Regression analysis indicates that mean of the laboratory 

equipments, apparatus or material and chemicals has a significant impact.  

Furthermore, the use of PL is also very important.  There are many items included in 

the questionnaire as the indicators of the use of PL.  The Stepwise Regression analysis 

shows that the t-value of PL 4 is significant.  However, PL 1, 2, 3 and 5 are excluded 

from the model, as their t-value is insignificant.  Furthermore, the study found the low 
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level of the availability and the deficient use of the PL items.  These are the main 

factors of the inefficiency of PL.   

 The findings of the study support Jamison et al. (1981) that described that the 

physical facilities like PL appeared as the predictors of student achievement.  The 

findings of the study also support Mwamwenda & Mwamwenda (1987) that PL 

equipments are the factors that contribute student achievement.  Likewise, the 

findings of the study also support Raimi (2002) and Adeyegbe (2005) that laboratory 

adequacy affected the performance of students in chemistry.  Furthermore, the 

findings of the study support Farounbi (1998) that the effective use of the PL may 

have a significant effect.  According to Farounbi (1998), students tend to understand 

and recall what they see more than what they hear because of using laboratories in the 

teaching and learning of science.  

 The second school facility is appropriate furniture.  The study found that 

appropriate furniture per student has positively insignificant relationship with 

academic achievement for both types of students.  However, the t-value is significant 

for science students but insignificant for arts students.  By the negative sign of t-value, 

it is derived that the more furniture seats produces only the lower level of academic 

achievement.  The findings of the study are not in line with those of Mwamwenda & 

Mwamwenda, (1987) that furniture contributes student achievement positively.  

Likewise, the findings of the study are also not consistent with the findings of the 

study Habib et al. (2004; 2005) that the availability of furniture has a positive impact 

on student achievement.    

 The third school facility is appropriate classrooms/ building.  The study found 

that the relationship of appropriate classrooms/ building is insignificant for both types 
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of students.  However, the relationship is negative for science students and positive 

for arts students.  Likewise, the appropriate classrooms/building has an insignificant 

impact on academic achievement for both types of students.  However, the impact is 

negative for science students.  Overall, the appropriate classrooms or building is not 

the important SRI.  Additionally, there is not much difference in the availability of 

classrooms or building of the schools.  

 The fourth school facility is computer.  The availability of computers has 

negatively insignificant relationship with academic achievement.  The study found 

that the score of the availability of computers is very low.  Therefore, the availability 

of a few computers does not mean that they produce academic achievement.  The fifth 

school facility is library books.  The study found that the availability of library books 

has positively insignificant relationship with academic achievement.  Actually, there 

is low level of the availability of library books in schools.  Furthermore, students do 

not use these books for the academic purposes.  Therefore, the availability of library 

books does not mean that library books produce academic achievement.  The study 

supports Government of Pakistan (2005) that the availability of a library did not affect 

student achievement.  However, the findings of the study are not in line with the 

findings of Stripling (1996), Foo (1999), Lance (2000), Todd & Kuhlthau (2004), 

Lance et al. (1999), Todd & Kuhlthau (2005) and Arko-Cobbah (2004) that library 

books have posit ive effects. 

 The sixth school facility is appropriate drinking water.  The study found that it 

has an insignificant correlation and negatively significant impact for arts students.  

Furthermore, it has some positive relationship and positive impact for science 

students.  The findings of the study about arts students are not in line with that of 
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Habib et al. (2004) and Shami & Hussain (2005) but the findings about science 

students are in line with Habib et al. (2004) and Shami & Hussain (2005).  According 

to Habib et al. (2004) and Shami & Hussain (2005), the availability of drinking water 

had positive differential impact on student achievement. 

 The seventh school facility is appropriate toilets or latrine.  The study found that 

the availability of appropriate toilets or latrines has negative relationship for both 

types of students.  However, it has a significant impact on academic achievement for 

both types of students.  Therefore, the appropriate toilets or latrines are the important 

SRIs.  The findings of the study support Shami & Hussain (2005) that the availability 

of toilets has an impact on student achievement.   

 The eighth school facility is electricity.  The study found that the availability of 

electricity for lighting and fanning has a significant differential impact on academic 

achievement for both types of students.  Therefore, the availability of electricity for 

lighting and fanning is an important predictor of academic achievement.  The findings 

of the study are consistent with the findings of Habib et al. (2004) and Shami & 

Hussain (2005) that electricity has a positive differential impact on student 

achievement.    

 The ninth school facility is playground and sports material.  The study found that 

the value of relationship of the availability of playgrounds and sports material with 

academic achievement is insignificant.  However, the positive relationship shows 

some role of these SRIs in the education process.  The tenth school facility is 

boundary wall.  The study found that boundary wall has an insignificant but positive 

effect on academic achievement.  The findings of the study support Habib et al. 

(2004) that there is some positive impact of boundary wall on student achievement.  
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However, these findings do not support Shami & Hussain (2005) that that found some 

significant impact of boundary wall.  

H) Instructional Material 

 In the following paragraphs, instructional materials are discussed with reference 

to the results of the study. 

 The first instructional material is textbooks.  The study found that there is no 

variation in the availability of the textbooks in the schools.  Therefore, SPSS did not 

show results for it.  However, the use of the textbooks was analyzed.  The study found 

the positively significant correlation of the use of the textbooks with academic 

achievement.  The findings of the study support Mwamwenda & Mwamwenda (1987) 

and Glewwe et al. (1995) that textbooks significantly contribute to student 

achievement.  Likewise, the findings of the study support Harbison and Hanushek 

(1992) that textbooks have positive impacts.   

 The second instructional material is appropriate chalkboard.  The study found 

that the relationship and the impact for the availability of chalkboard are insignificant 

for both types of students.  However, the use of chalkboard has positively significant 

relationship for science students.  Contrary to it, the results of the study show the 

insignificant relationship for arts students.  The findings of the study partially support 

and partially reject the findings of Glewwe and Jacoby (1993) that found greater 

impacts for blackboards.  The findings of the study partially support and partially 

reject Government of Pakistan (2005) that the availability of the blackboard did not 

have a significant effect on Urdu achievement but it had a significant effect on 

Mathematics achievement.  After all, the use of chalkboard is the predictor of 

academic achievement for science students.  
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 The third instructional material is math kit.  The relationship of both the 

availability of math kit and its use is significant for science students.  However, the 

relationship is insignificant for its availability but significant for its use for arts 

students.  Additionally, the relationship is positive for the availability and for the use 

of math kit for both types of students.  Therefore, math kit is important for science 

students when it is used effectively.  The fourth instructional material is science kit.  It 

is derived from the results of the study that the availability of science kit is not 

important until it is used effectively.  The fifth instructional material is teaching 

guide.  The study found that the availability and the use of teaching guide are 

significantly correlated with academic achievement for science students.  However, 

this relationship is insignificant for arts students.  Furthermore, the relationship is 

positive for both types of students.  It is derived that teaching guide is an important 

predictor for science students.  The sixth instructional material is science guide.  The 

results show that the science guide has positive correlation with academic 

achievement, insignificant for its availability but significant for its use.  Therefore, it 

is an important SRI when it is actually used.   

 The use of all the above items was indexed into a single item to find out the 

differential impact of the use of instructional material on academic achievement.  The 

impact of the use of instructional material (the indexed item) is significant for science 

students but insignificant for arts students.  Therefore, the use of all these items of the 

instructional material is important for science students.   

 The study found that the relationship and the impact of the availability of audio-

visual aids are positively significant for science students.  However, the relationship is 

insignificant but the impact is negatively significant for arts students.  Furthermore, 
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the relationship and the impact of the use of audio-visual aids are significant for 

science students.  However, the relationship is significant but the impact is 

insignificant for arts students.  Overall, the audio-visual aids are very important 

predictors of for academic achievement when these aids are actually used.  

I) Teacher Quality 

 In the following paragraphs, five indicators of teacher quality (TQ) are discussed 

with reference to the results of the study.  

 The first indicator of TQ is the academic qualification of the teachers.  The study 

found that the relationship and the impact of academic qualification are negatively 

insignificant for science students.  However, the t-value is significant for arts students.  

The findings of the study about science students are consistent with that of Grissmer 

(2000) that the states with greater percentage of teachers with master's degrees do not 

have higher scores.  Likewise, the findings of the study about science students support 

Rivkin, Hanushek & Kain (2002) that oncluded that master‘s degrees were not related 

to the teacher effectiveness.  However, these findings are not consistent with that of 

Grissmer (2000) and Rivkin, Hanushek & Kain (2002) for arts students. 

 The second indicator of TQ is professional qualification.  The study found that 

professional qualification has positively insignificant relationship with academic 

achievement.  However, the t-value is positively significant for science students and 

negatively significant for arts students.  The negative sign of t-value for arts students 

shows its negative impact.  The findings of the study are in line with the findings of 

Rice (2003) that there was little evidence of the relationship between teacher 

certification and student achievement in the lower grades.  The findings of the study 

support Harris & Sass (2008) that teacher training generally had little influence on 
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productivity.  These findings also support Harris & Sass (2008) that neither the pre-

service training nor the scholastic aptitude of teachers had influenced their ability to 

increase student achievement.  Furthermore, the findings of the study are consistent 

with the findings of Khurshid (2008) that found that the performance of the students 

taught by the untrained teachers was better than that of the students taught by the 

trained teachers.   

 The third indicator of TQ is in-service refresher courses and trainings.  The study 

found that the relationship and the impact of in-service refresher courses and trainings 

are insignificant for both types of students.  However, the relationship and the impact 

are negative for arts students and positive for science students.  The findings of the 

study support Lai et al. (2006; 2008) that informal degree training of the teachers is 

not effective.  The fourth indicator of TQ is teaching experience.  The study found 

that teaching experience has negatively insignificant relationship with academic 

achievement for both types of students.  However, its impact is negatively significant 

for science students and negatively insignificant for arts students.  The findings of the 

study support Lai et al. (2006; 2008) that teachers‘ number of years of teaching lowers 

the overall test score.   

 The fifth indicator of TQ is teacher salary.  According to the findings of the 

study, teacher salary is negatively correlated with academic achievement for both 

types of students.  However, it has negatively significant impact for science students 

and positively insignificant impact on academic achievement for arts students.  The 

findings of the study for science students do not support Harbison and Hanushek 

(1992) and Lee & Barro (1998 that teacher salaries have some positive impacts.  

However, the findings for arts students support Harbison and Hanushek (1992) and 
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Lee & Barro (1998).  Overall, the study supports Grissmer (2000) that the states with 

higher teacher salaries do not have higher scores.  

 According to the results of the study, most of the indicators of teacher quality are 

ineffective or they have inverse effects on the academic achievement of students. It is 

derived that either the quality of these indicators is low or these indicators are not 

effectively used. It is also the possibility that these both types of the discrepancies 

cause for the inverse impact of TQ.  It is also likely that there are many other factors 

such as attitude and approach of teachers, towards teaching learning process, teachers‘ 

incompetency and indolence  may have adverse effect on the academic achievement.   

 As already stated above that prior academic environment (PAEn) and prior 

achievement (PA) of students are a very important predictors of academic 

achievement.  Prior achievement of students is the prior ability of students that cause 

for the effective and ineffective use of resource inputs. Students with the better prior 

achievement use resource inputs effectively and get higher academic achievement.  

Contrary to it, the students with the weak prior achievement have not the ability to use 

the resource inputs effectively; therefore, they get the lower academic achievement.  

Likewise, the better prior academic environment attracts the students of better prior 

ability but the schools with weak prior academic environment obtain only weak 

students. Usually, prior achievement of students and prior academic environment are 

better in the overburdened schools and lower in the ineffective schools particularly the 

rural schools. That is why the ineffective schools particularly the rural schools 

produce the lower and overburdened schools produce higher academic achievement. 

Therefore, indicators of TQ are not effective and in many cases of rural schools, 
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highly qualified and experienced teachers show very poor results. That is why many 

indicators TQ show inverse effects.  

 Another factor is that many highly qualified teachers were recruited in the 

schools in the past years. Most of them had to join in the rural schools because seats 

were only vacant in the rural schools, where there was, overall, lower quality of 

education. Their higher qualification could not raise the quality of education.  

 According to the analysis, the results of the study are different i.e. positive or 

negative for science and arts students.   There are many factors responsible for the 

different results i.e. positive or negative for science and arts students. These factors 

are:  

1.  Some SRIs are more important for science students such as instructional material. 

Teaching of science subjects is not possible without it; however, teaching of arts 

subjects can be taught without it. Therefore, instructional material is more 

important and has positive impact for science students;  and not beneficial for arts 

students, therefore, it may have negative impact for arts students.  

2. The study used separate data of achievement for science and arts students. 

Therefore, the results for science and arts students are different.  

3. Science students are usually more active in classrooms while arts students are less 

active. Therefore, more active students get more benefits and less active get less 

benefit. Therefore, the impact of many of the SRIs is positive for science students 

and it is possible that some of the SRIs have negative impact on the academic 

achievement.  
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CHAPTER 5 

SUMMARY, FINDINGS, CONCLUSIONS AND 

RECOMMENDATIONS 

5.1 SUMMARY 

 The purpose of this study was to investigate the relationship between school 

resource inputs (SRI) and academic achievement.  This study was conducted at the 

secondary stage (session 2006-08).  The first objective of the study was to identify the 

extent of availability of school resource inputs (SRIs).  The second objective was to 

identify the extent of the use of school resource inputs.  The third objective was to 

find out the relationship between school resource inputs and academic achievement of 

students.  The fourth and last objective was to find out the differential impact of SRIs 

on academic achievement of students.  Most of the important SRIs including 

leadership style, instructional material and teacher quality (TQ) were included in the 

study.  

 Population of the study comprised of all the 4801 secondary schools, all the 

secondary teachers and all the secondary students in Punjab.  A total of 288 secondary 

and higher secondary schools, 10 teachers and 20 students from each school were the 

sample of the study.  However, a total of 2460 teachers and 4860 students participated 

in the study.  Three instruments ―School Profile Proforma,‖ ―Questionnaire‖ and
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 ―Result Sheet‖ were developed.  A pilot study was conducted to validate and make 

reliable the instruments.  Initially, the experts were consulted to review and validate 

the instruments.  In the light of expert opinion, the items were improved while some 

of them were removed.  However, the questionnaire was delivered again and the data 

were collected.  For this purpose, the data were analyzed through the Cronback Alpha 

Reliability Coefficient to check the reliability of questionnaire.  The items that had 

very low Cronback Alpha Reliability Coefficient value were improved.  The value of 

Cronback Alpha Reliability Coefficient of the final questionnaire was found .856.   

 The study used the longitudinal data of academic achievement of the same 

students.  Mean of the annual marks of the classes VI, VII & VIII (session 2003-06) 

was used as the prior achievement (PA) of the students.  However, marks of class X 

(The Annual SSC Examination 2008) were used as academic achievement of the 

secondary stage (session 2006-08).  This data were collected through the result sheet. 

Furthermore, two other instruments ―School Profile Proforma‖ and ―Questionnaire‖ 

were used to collect the school level data including TQ.  

 Information about both the availability and the use of SRIs was required to find 

out the relationship with and the impact of SRIs on academic achievement.  The 

availability of some of SRIs like basic school facilities and TQ is an indicator of their 

use.  Therefore, the study did not identify the use of them.  However, the study 

identified the use of leadership style, practical laboratory (PL) and instructional 

material to what extent they were used in the education process.   

 The researcher himself or the research assistants visited the schools.  The 

questionnaire was administered to secondary teachers.  However, the data regarding 

the school profile Proforma and the result sheet were collected through school records 
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and the direct questioning from the head teachers.  However, some of the result sheet 

data were collected from the relevant BISE and EDO office.  The data regarding the 

school profile Proforma and the result sheet data were collected hundred percent.  

Likewise, most of the secondary teachers responded to the questionnaire.  

 The collected data were summarized at the school level.  Then this summarized 

data showing the between school variation was carried into the SPSS data file to 

analyze the data.  The Pearson Correlation Coefficient was used to analyze and find 

out the value of relationship between SRIs and academic achievement.  However, the 

Stepwise Regression Analysis was used to analyze and find out the differential impact 

of SRIs on academic achievement.   

 

 

 

 

 

 

 

 

 



 

175 
 

 

5.2 FINDINGS 

Followings are the findings of the study: 

1. It is evident from the composite score of school resource inputs (SRIs) at school 

level that SRIs are misallocated largely among schools.  Some of the schools 

have very less SRIs and some of the schools have much more SRIs.  

Furthermore, the significant relationship of this composite score of SRIs with the 

academic achievement gives meaning that SRIs as a whole have a significant 

association with the academic achievement.  

2. The study also found that SRIs are inefficiently used in all the schools of the 

study.  

3. From the model summary of the Stepwise Regression analysis, it is evident that 

F-value is significant for the collective function of all SRIs in the education 

process.  The large value of R that availability and the use of SRIs best predict 

the academic achievement in their collective function.  R2 shows that the variance 

in the dependent variable of academic achievement is best explained by the 

independent variables. Hence, SRIs are the important predictors of academic 

achievement of students.  (Table 4.10)  

4. The prior achievement (PA) has the positively significant relationship with 

academic achievement for both types of students.  Likewise, the differential 

impact of PA is also significant in the positive direction for both types of 

students.  (Tables 4.11 and 4.12) 

5. The relationship and the impact of prior academic environment (PAEn) are 

positively significant for science students.  However, these are positively 

insignificant for arts students.  (Tables 4.13 and 4.14) 
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6. The relationship of the item 4 of autocratic, the items 3, 5, 9, 11 and 12 of 

democratic and the item 6 of laissez-faire leadership style with academic 

achievement is significant for arts students.  However, this relationship is 

insignificant for the items 2 and 7 of autocratic, the items 1 and 13 of democratic, 

and the items 8 and 10 of laissez-faire leadership style.  Furthermore, the 

relationship is negative for the items 4 and 7 of autocratic style and positive for 

all the other items.  (Table 4.15)    

7. The relationship of the item 4 of autocratic, the items 1, 3, 5, 9, 11 and 12 of 

democratic and the item 6 of laissez-faire leadership style with academic 

achievement is significant for science students.  However, this relationship is 

insignificant for the items 2 and 7 of autocratic, the item 13 of democratic and the 

items 8 and 10 of laissez-faire leadership style.  Furthermore, the items 2, 4, 7, 8 

and 10 have negative and all the other items have positive correlation.  (Table 

4.15)  

8. Democratic leadership style has the significant differential impact on academic 

achievement for arts students.  However, the differential impact is insignificant 

for the other two leadership styles.  Additionally, the differential impact is 

positive for all the three leadership styles.  (Table 4.16)  

9. Democratic and autocratic leadership styles both have positively significant 

differential impact on academic achievement for science students.  However, the 

laissez-faire leadership style is excluded from the model because it has the 

negatively insignificant differential impact for science students.  (Table 4.17) 

10. Among these three leadership styles, democratic leadership style is the most 

effective style.  Overall, it is the important leadership style for both types of 
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students.  However, autocratic leadership style has significant effects for science 

students.  (Tables 4.15, 4.16 and 4.17) 

11. The school level analysis shows that most of the items of the use of leadership 

styles have lower scores for their use.  The lower scores exhibit that all the three 

leadership styles were not properly used.  It is derived that these leadership styles 

may be more effective if they are effectively used.  (Tables 4.15, 4.16 and 4.17) 

12. The relationship between per student expenditure (PSEx) and academic 

achievement for science students is significant.  However, this relationship is 

insignificant for arts students.  This relationship is negative for both types of 

students.  Furthermore, the differential impact of PSEx on academic achievement 

is significant for both types of students.  However, the impact is positive for 

science students and negative for arts students.  (Tables 4.18 and 4.19) 

13. Student teacher ratio (STR) is misguided and has a positive relationship with 

academic achievement for both types of students.  However, this relationship is 

significant for science students and insignificant for arts students.  Furthermore, 

the differential impact of STR on academic achievement is significant for science 

students.  Likewise, the Stepwise Regression model has excluded STR for arts 

students because of insignificance of STR.  (Tables 4.20 and 4.21) 

14. The relationship between class size and academic achievement is also misguided 

and it is positively significant for science students.  However, this relationship is 

positively insignificant for arts students.  However, the differential impact of 

class size on academic achievement is insignificant in the negative direction for 

both types of students.  (Tables 4.22 and 4.23) 

15. The relationship of the availability of PL (practical laboratory) equipments, 

apparatus or material and chemicals (the indexed item) with academic 
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achievement is positively significant.  Furthermore, the differential impact of this 

SRI is significant.  However, the negative t-value shows the inverse relationship 

of this SRI with academic achievement.  (Tables 4.24 and 4.25) 

16. The relationship of the use of PL with academic achievement is negative for the 

item 20.  However, the relationship for all the other items is positive.  

Furthermore, the relationship of items 14, 16, 17, 18, 19 and 20 is significant; 

however, the relationship of items 15 and 21 is insignificant.  Additionally, there 

are very lower scores for the use of PLs. (Table 4.26) 

17. The differential impact of PL 4 on academic achievement is significant.  

However, the differential impact for PL 1, 2, 3 and 5 is  insignificant.  In addition, 

the relationship of PL 1, 2 and 5 is negative but that of PL 3 and 4 is positive.  

(Table 4.27)  

18. The relationship between the availability of the appropriate furniture seats per 

student and academic achievement is positively insignificant for both types of 

students.  However, the differential impact of this SRI is significant for science 

students and insignificant for arts students.  Furthermore, the negative sign of t-

value shows the inverse impact for both types of students.  (Tables 4.28 and 4.29) 

19. The availability of appropriate classrooms/ building has the positively 

insignificant relationship with academic achievement for both types of students.  

Furthermore, its differential impact on academic achievement is also insignificant 

for both types of students.  However, the negative t-value shows the inverse 

relationship for science students.  (Tables 4.30 and 4.31) 

20. The relationship of the availability of computers, library books, and appropriate 

drinking water with academic achievement is insignificant for both types of 

students.  However, the relationship is positive for library books and negative for 
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computers and appropriate drinking water.  Furthermore, the mean score of their 

availability is very lower.  (Tables 4.32, 4.33 and 4.34) 

21. The differential impact of the availability of appropriate drinking water on 

academic achievement is negatively significant for arts students.  However, the 

relationship is positively insignificant for science students.  (Table 4.35) 

22. The relationship between the appropriate toilet or latrines and academic 

achievement is negatively insignificant for both types of students.  However, the 

differential impact of this SRI is also significant for both types of students.  The 

differential is negative for arts students and positive for science students.  

Furthermore, the mean scores for appropriate toilets/ latrines are less.  (Tables 

4.36 and 4.37)  

23. The relationship of the availability of electricity for lighting and fanning with 

academic achievement is positively insignificant for arts students.  However, the 

relationship is positively significant for science students.  Furthermore, the 

differential impact of the availability of electricity for lighting and fanning (an 

indexed single item) is positively significant for both types of students.  

Additionally, the mean score for the availability of electricity is very less.  (Table 

4.38 and 4.39)   

24. The relationship between the availability of gas and academic achievement is 

insignificant for arts students and significant for science students.  However, the 

relationship is positive for both types of students.  (Table 4.40)  

25. The availability of playgrounds and sports material has insignificant relationship 

with academic achievement for both types of students.  The relationship is 

positive except for the availability of playgrounds for arts students.  Furthermore, 

the scores of the availability of these SRIs are very less.  (Table 4.41) 
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26. The relationship is positively insignificant for the availability of boundary wall 

for both types of students.  (Table 4.42) 

27. The use of textbooks has a positively significant relationship with academic 

achievement for both types of students.  (Table 4.43) 

28. The relationship between the availability of chalkboard and academic 

achievement is positively insignificant for both types of arts students.  Likewise, 

the differential impact of the availability of chalkboard on academic achievement 

is also insignificant for both types of students.  However, the differential impact 

of this SRI is positive for arts students and negative for science students.  (Tables 

4.44 and 4.45)   

29. The relationship between the use of chalkboard and academic achievement is 

significant for science students; however, the relationship is insignificant for arts 

students. (Table 4.46)  

30. The relationship between the availability of math kit and academic achievement 

is significant for science students.  However, the relationship is insignificant for 

arts the student.  Furthermore, the relationship is positively significant for the use 

of math kit.  (Tables 4.47 and 4.48)   

31. The value of relationship between the availability of science kit and academic 

achievement is positively insignificant.  However, the relationship is positively 

significant for the use of science kit.  (Tables 4.49 and 4.50)  

32. The availability and the use of teaching guide have the positively significant 

relationship with academic achievement for science students.  However, the 

relationship is positively insignificant for arts students.  (Tables 4.51and 4.52)  

33. The relationship between the availability of science guide and academic 

achievement is positively insignificant.  However, the relationship between the 
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use of science guide and academic achievement is positively significant.  (Tables 

4.53 and 4.54) 

34. The differential impact of the availability of instructional material (indexed item 

other than audio-visual aids) on academic achievement is significant for science 

students.  However, the differential of this SRI is insignificant for arts students.  

The differential is positive for both types of students.  Furthermore, the scores of 

the availability and the use of this SRI are very less.  (Table 4.55) 

35. The relationship and the impact of the availability of audio-visual aids are 

significant for science students but insignificant for arts students.  However, the 

relationship is positive for both types of students.  Furthermore, the t-value is 

positive for arts students and negative for science students.  Additionally, the 

scores of their availability are very less.  (Tables 4.56 and 4.57) 

36. The relationship between the use of maps, models and charts, and academic 

achievement is positively significant for both types of students.  Furthermore, the 

differential impact of the indexed item of the use of the audio-visual aids on 

academic achievement is positive for both types of students.  However, the 

differential impact of these SRIs is significant only for science students.  The 

score of their use is very less.  (Tables 4.58 and 5.59) 

37. The relationship of academic qualification with academic achievement is 

insignificant for both types of students.  However, the differential impact of 

academic qualification on academic achievement is significant for arts students 

and insignificant for science students.  Furthermore, the direction of both the 

relationship and the impact is negative for science students and positive for arts 

students.  (Tables 4.60 and 4.61)   



 

182 
 

 

38. The value of relationship between the professional qualification and academic 

achievement is positively insignificant for both types of students.  Furthermore, 

the differential impact of professional qualification on academic achievement is 

negatively significant for arts students.  However, the differential impact is 

positively insignificant for science students.  (Tables 4.62 and 4.63)   

39. The relationship between ‗in-service refresher courses and trainings‘ and 

academic achievement is insignificant for both types of students.  However, the 

relationship is positive for science students and negative for arts students.  

Furthermore, the differential impact of ‗in-service refresher courses and 

trainings‘ is insignificant for both types of students.  The impact is negative for 

arts students and positive for science students.  (Tables 4.64 and 4.65) 

40. The relationship between the teacher experience and academic achievement is 

negatively insignificant for both types of students.  However, the differential 

impact of the teacher experience on academic achievement is significant for 

science students and insignificant for arts students.  Furthermore, the impact is 

negative for both types of students.  (Tables 4.66 and 4.67)   

41. The relationship between the teacher salary and academic achievement is 

negatively insignificant for both types of students.  However, the differential 

impact of the teacher salary on academic achievement is significant for science 

students and insignificant for arts students.  Additionally, the impact is negative 

for science students but positive for arts students.  (Tables 4.68 and 4.69)   
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5.3 CONCLUSIONS 

Followings are the conclusions of the study: 

1. School resource inputs (SRIs), as a whole, are effective in schools and they are the 

predictors of academic achievement in the collective function; however, they have 

the mixed effects, in the individual function.  The least provision, misallocation, 

and inefficient and deficient use of SRIs are the factors that lead to the lower level 

of academic achievement.  Likewise, the big gap between the full or the optimal 

level of usage and the deficient level of usage is the extensive wastage of resource 

inputs.  

2. The students with higher prior achievement (PA) have the higher aptitude to learn 

and use the SRIs effectively; therefore, they gain the higher academic 

achievement.  Contrary to it, the students with lower PA have not the required 

aptitude to learn and use the SRIs effectively and gain only the lower academic 

achievement.  Academic achievement of secondary stage most depends on PA; 

therefore, PA is the most important resource input and predictor of academic 

achievement at secondary stage.  

3. Prior academic environment (PAEn) plays an important role in the education 

process and positive impact on the academic achievement of students.  This is the 

SRI that helps parents to decide for the admission of their children.  Students 

make their minds, adjust themselves and try to develop themselves up to the 

standards of PAEn.  Therefore, this is a very important predictor of student 

achievement.   

4. Democratic leadership style is the most effective leadership style in producing 

academic achievement and overall, autocratic and laissez-faire leadership styles 

are not effective.  What is more is that these leadership styles were not used  by 
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head teachers effectively as identified by the study.  Most of the head teachers 

work according to their personality characteristics and for the personal benefits.  

Actually, head teachers are not properly trained for the effective use of the 

leadership style.   

5. In most of the rural schools, per student expenditure (PSEx) is higher owing to 

very less student enrollment and it is lower in most of the urban schools owing to 

higher student enrollment.  This is the misallocation of SRIs per student; 

therefore, PSEx has the negative impact.  In this way, SRIs are deficiently used 

that means that a large portion of the benefits of SRIs are being wasted and 

remained un-used in the schools where PSEx is very high.  Likewise, the school 

where the student enrollment is very high but PSEx is very low, students can not 

learn efficiently; therefore, the quality of education is compromised.  These both 

of the situations are harmful for the quality education.  

6. PSEx is an indicator of the provision of the other SRIs.  The effectiveness of PSEx 

depends upon the fairly allocation and the efficient use of the SRIs provided to 

schools.  However, it is not the situation in the present education system of 

Pakistan.     

7. The schools with the better academic environment have higher STR owing to 

students‘ rush and the average academic achievement of students is higher.  

However, the schools with the poorer academic environment have the lower STR 

owing to lower enrollment of students and the average academic achievement is 

lower.  Therefore, the higher STR produces higher academic achievement and the 

lower STR produces lower academic achievement.  The misallocation of STR is 

the main cause that shows the misleading impact of STR.  This discrepancy is 

very expensive and is very harmful for the present education system.  



 

185 
 

 

8. The less productive schools with lower academic achievement attract only a small 

number of students; therefore, class size remains lower.  Unlike, productive or 

higher productive schools with better academic achievement attract a large or very 

large number of students, therefore, class size rises.  These are the misleading 

factors about the impact of class size.  Therefore, there is only a small impact of 

small class size.   This discrepancy is also very expensive and is very harmful for 

the present education system. 

9. All the items of practical laboratory (PL) equipments, apparatus or material and 

chemicals is less provided and inefficiently used; therefore, they have negative 

impact on academic achievement.  Laboratory equipments, apparatus, material 

and chemicals are very less provided to schools.  In addition, these least provided 

SRIs are mostly misallocated, remain un-used or inefficiently.  These are the 

factors of the negative impact.  In this way, the present education system is not 

effective in its function.                               

10. The availability of appropriate furniture seats per student has the negative 

relationship with academic achievement.  Actually, owing to the students‘ rush in 

the schools with better academic environment, furniture seats per student 

decrease.  Contrary to it, furniture seats per student are better in the schools with 

lower academic environment.  This is the main factor that misleads the 

relationship of this SRI with academic achievement.   

11. Owing to the students‘ rush in the schools with better academic environment, per 

student space decreases in the classrooms/ building.  Contrary to it, per student 

space is better in classrooms/ building of the schools with the bad academic 

environment where student enrollment is very less.  This is the factor that 

misleads its relationship with academic achievement.            
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12. Computers and library books are less provided to the schools and are not being 

used for the academic purposes.  Therefore, the availability of computers and 

library books do not influence academic achievement.      

13. Most of the schools, especially over-crowded schools are less provided with the 

basic facility of appropriate drinking water according to the student enrollment.  

Actually, there is deficiency of this SRI in most of the schools.  This deficiency is 

the main cause of its insignificant relationship with academic achievement.    

14. The basic facility of toilets/ latrines is very less provided into most of the schools.  

Furthermore, most of the least provided toilets/ latrines are not clean.  The 

students have to face a great difficulty to go to the filthy place near to the schools.  

Therefore, it is created an unhealthy environment conducive to the bacterial and 

viral diseases in schools.  This is the factor that misleads the relationship of this 

school facility with academic achievement.        

15. The availability of electricity for lighting and fanning is less provided to the 

schools.  Many classrooms are not provided with fans and lights.  However, this 

school facility has impact on academic achievement.  The provision of this facility 

according to the least requirement may be more effective.  Gas has been provided 

to only a few schools in Punjab.  It has some positive relationship with academic 

achievement for the science students because science students need fuel and arts 

students do not.   

16. Playgrounds and sports material are very less provided to the schools.  

Furthermore, physical training of students with the effective use of playgrounds 

and sports material is a declining trend in schools. Therefore, academic 

achievement is not responsive to the availability of playgrounds, sports material.   
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17. Boundary wall is a SRI that defends all the other SRIs and the environment of 

schools.  If boundary wall is not provided, students and teachers are disturbed in 

the classrooms and the discipline can be maintained, particularly, in the urban 

schools.  However, most of the schools have boundary wall, particularly, in the 

urban areas.  Therefore, the statistics shows it is not responsive to the academic 

achievement.       

18. Textbooks are provided into most of the schools.  However, the scores of the use 

of textbooks are very less.  Teachers do not use textbooks effectively and many of 

them use some other books with very short contents.  However, the lesser use of 

books shows also some positive effect.     

19. Analysis shows that the availability and the use of chalkboard, math kit, teaching 

guide, science guide, audio-visual aids and the use of science kit have some 

positive impact on academic achievement for science students.  The less scores of 

the availability and the use of the instructional material mean that these SRIs are 

less provided and inefficiently used.  The use of instructional material for the 

science subjects is very essential.  The present education system is not effective 

and it shows very less causal relationship between these SRIs and academic 

achievement.      

20. Analysis shows that academic and professional qualifications, ‗in-service 

refresher courses and trainings‘, teacher experience and teacher salary are not the 

predictors of academic achievement.  Furthermore, the scores of academic and 

professional qualifications, teacher experience and teacher salary are not lower; 

however, the scores of ‗in-service refresher courses and trainings‘ are very less.  

The main factor is that higher academic and professional degrees are ineffective 

because of lower quality of general and professional teacher education.   
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21. The in-service education and training system (INSET) is not working well.  First 

point is that teachers have been provided very less chances of ‗in-service refresher 

courses and trainings‘ and second is that this program is not providing quality 

trainings.  Likewise, simple teacher salary system is not the performance based 

and it is not effective in producing academic achievement.    

22. SRIs are very less provided to schools in Pakistan like as in many developing 

countries.  This situation cannot be compared to that of the advanced countries 

where more resources or money is not associated with extra student achievement, 

based on the prior premise that all schools are adequately resourced first.   

23. According to the analysis, there are many discrepancies in the allocation and 

deficiencies in the use of SRIs in Pakistan.  Firstly, extra benefits can easily be 

gained if these SRIs are allocated properly and used effectively.  Secondly, as the 

marginal rate of return in schools is maximum in the country like Pakistan where 

SRIs are already very less provided, student achievement may be improved to a 

great extent with a small increase in the SRIs.      
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5.4 RECOMMENDATIONS 

 Based on the above conclusions, the following recommendations with the lines of 

action are made:  

1. The least provision and misallocation lead to the lower level of academic 

achievement.  Therefore, it is recommended to provide more SRIs and equal per 

student allocation of them to schools.  In this way, SRIs may be effective and the 

differential impact of SRIs on academic achievement may be improved.  The line 

of action is that budget for the provision of SRIs must be increased by at least 50 

% and education standards for the provision should be developed and 

implemented so that the proper allocation may be possible.  

2. The inefficient use of SRIs is the factor that leads to the deficient level of use of 

SRIs and the lower level of academic achievement. The big gap between the full 

or the optimal level of usage and the deficient level of usage is the extensive 

wastage of resource inputs.  Therefore, it is recommended to ensure the efficient 

use of SRIs up to the optimal level of usage.  In this way, SRIs may be very 

effective and the differential impact of SRIs on academic achievement may be 

improved.  The line of action is that indicators and standards of the efficient use of 

all the SRIs be developed and implemented.  

3. Prior achievement (PA) is the indicator of aptitude of a student to learn.  The 

students with better PA use SRIs efficiently and achieve higher academic 

achievement.  On the other hand, students with weak PA, can not use SRIs 

efficiently and achieve lower academic achievement.  For improving the quality of 

education and improving the academic achievement, the study gives the line of 

action that the minimum admission criteria with a 40% standard of PA or above 

be ensured at secondary stage as well as at all the other levels/ stages of education. 



 

190 
 

 

4. Prior academic environment (PAEn) also plays an important role in the education 

process.  Students make their minds, adjust themselves and try to develop 

themselves up to the standards of PAEn of their school.  A better PAEn of a 

school attracts all types of students; therefore, most of the students get admission 

in the schools of better PAEn.  Consequently, there is much difference in the 

enrollment of students among schools.  This act creates many problems such as 

misallocation, inefficient use, deficient use and misuse of SRIs.  Therefore, it is 

recommended that academic environment of all schools should be maintained 

equally.  The line of action is that the schools with weak academic environment be 

monitored, discrepancies in those schools should be removed and the matric 

results should be ensured at the average of the results of relevant BISE.   

5. The misallocation of STR and class size creates many problems such as 

misallocation, inefficient use, deficient use and misuse of SRIs as already stated 

above in the discussion of PAEn.  There are many other factors such as PA, 

PAEn, leadership style, TQ and some other that cause variation in STR and class 

size.  The line of action is that STR must be equal at the standard of 28 and class 

size at 48 at the secondary stage of all the rural and urban schools of the country.  

6. The economy of Pakistan is not such that can afford the provision of SRIs to 

schools as compared to the advanced countries.  However, the line of action is that 

school facilities and instructional material with the following minimum standards 

should be provided within the scarce resources:   

A) At least one properly constructed classroom for each class/ class section  

B) A seat of bench/ chair suitable for sitting for each student 

C) One appropriate toilet for one class/ class section 

D) One computer for each teacher for instruction purposes  
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E) One playground for each game in a school and enough sports material  

F) A well built library room with enough books 

G) One tap/ point of supply for appropriate drinking water for each class  

H) Enough lighting and fanning facility  

I) Availability of Gas where necessary 

J) Complete boundary wall 

K) Separate practical laboratory for each of the science subjects with enough 

laboratory equipments, apparatus/ material and chemicals  

L) Suitable and enough instructional material  

7. It is recommended that the use of practical laboratories and instructional material 

must be ensured whenever they are needed in the teaching learning process 

continuously throughout the year.  The line of action (as already discussed in the 

recommendation 2) is that the indicators and the standards of the use of SRIs 

should be developed and implemented.  

8. It is very necessary to equalize the per student expenditure (PSEx).  The equal 

PSEx is the guarantee of for equal resource allocation.  Equal STR and class size 

lead to the equal resource allocation and equal PSEx. Furthermore, more funds are 

needed to fulfill the shortage of SRIs in schools.  PSEx cannot be fixed and 

compared with the PSEx of other countries because of the rapidly increasing cost 

of SRIs, PPP, inflation and the increasing salary of teachers.  However, PSEx may 

be increased to the extent that all the SRIs with better quality and proper quantity 

are provided to schools.  Therefore, the line of action is that PSEx must be more 

than 30,000 rupees in the two years period of secondary stage so that proper 

provision of SRIs is possible.   
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9. In addition to the education standards, policy and guidelines for implementation of 

education standards for the efficient use of SRIs must be formulated and intimated 

to all the stakeholders of education.     

10. In Pakistan, head teachers are not formally trained as compared to the officers of 

the management group.  It is strongly recommended that head teachers should be 

provided the same managerial training as that of the management group so that 

they can learn about personnel management, time management, financial 

management, office management, curriculum management and discipline 

management.  The line of action is that after the recruitment of head teachers, one-

year training course of management with the democratic leadership style must be 

arranged.  In this way, the proper training of head teachers may strengthen the 

relationship leadership style and academic achievement.   

11. Teacher quality (TQ) is the important SRI that can influence student achievement 

effectively and positively.  However, teachers are not working properly.   There 

may be many discrepancies in the use of TQ.  It shows that the teacher training 

programs are producing teachers with lower quality.  Therefore, it is strongly 

recommended to revise the existing teachers training programs with respect to 

admission criteria, curriculum, teaching practice and measurement and evaluation 

process.  Proper training of teacher may strengthen the relationship between the 

various qualities of teachers and academic achievement.  First line of action about 

TQ is that secondary teachers must be provided 15 days additional in-service 

training for professional competencies and skills every year.  Second line of action 

about TQ is that teacher salary must be responsive to the use of professional 

competencies and skills in classroom and the achievement of teachers.  
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12. The education system of Pakistan is still underdeveloped.  Funds for education are 

very less and goals and targets are the biggest.  These goals and targets can be 

achieved by multiplying the growth rate.  The higher growth rate can be achieved 

only if the resource inputs are efficiently used in the education process at all the 

levels of education in the country.  Therefore, it is recommended to ensure the 

efficient of resource inputs at all the levels of education.  

13. This study was conducted at the secondary stage; however, its conclusions and 

recommendations may be used for all stages and levels of education in the 

country.  

14. Two separate studies may be conducted in the same dimensions in the rural and 

the urban areas separately with all the schools of Punjab.  The separate analysis of 

the rural and the urban areas may investigate the impact of SRIs on achievement 

more clearly.  

15. Another study as similar to this one may be conducted in the private secondary 

schools.  Furthermore, more studies may be conducted at the other stages or levels 

of education i.e. primary stage, middle level, higher secondary stage and higher 

education.   

16. A separate study as similar to this one should also be conducted at national level 

with a very large sample to investigate all the resource inputs i.e. family resource 

inputs, SES, peers‘ resource inputs, student background and SRIs to investigate 

the situation thoroughly. 
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APPENDICES 

APPENDIX-I 

LETTER TO THE RESPONDENTS  

INTERNATIONAL IS LAMIC UNIVERS ITY  

IS LAMABAD 

(Faculty of Social Sciences) 

_____________________________________________________________________ 

Department of Education 

 

 

 

Dear Sir/Madam 

 I am conducting the study for PhD research entitled ―Relationship  between the School Resource 

Inputs and academic achievement of Students at Secondary Level in Pakistan‖ under the kind 

supervision of Prof. Dr. Muhammad Zafar Iqbal.  

 The attached questionnaire has been designed to get information about you and your opinion/ 

view regarding the use of leadership style, practical laboratory and instructional material, and also for 

the general questions.  As you are concerned with the study, I request you to please fill the attached 

questionnaire.   

 I assure you that your views will be used only for the purpose of research and your opin ion/ view 

will be kept confidential.  Your participation is entirely voluntary and you will not be affected in any 

way by this research.  Feel free to enquire any question about this study.  Thank you very much for 

your cooperation and participation.  

 

Yours faithfully, 

Muhammad Arshad Dahar 

PhD Scholar 

International Islamic University, Islamabad  

E-mail: arshid1969@hotmail.com. 

 

 

mailto:arshid1969@hotmail.com
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APPENDIX-II 

SCHOOL PROFILE PROFORMA 

Name of the Head Teacher (Headmaster/ Headmistress): -------------------------------------------------- 

Name of the School (Boys/ Girls): -----------------------------------------------District: --------------------

Location (Urban/ Rural): -------------------------Distance from district headquarter (km): ------------- 

1. School history: 

a. School established: 

AS PRIMARY SCHOOL: DATED: ------------------------------- 

AS MIDDLE SCHOOL:  DATED: ------------------------------- 

AS SECONDARY SCHOOL: DATED---------------------------- 

b. School results of previous five years:  

Level of Examination  2002-03 (%) 2003-04 (%) 2004-05 

(%) 

2005-06 (%) 2006-07 (%) 

SSC Examination      

Middle Standard Examination       

2. Student Enrollment: 

Year Point of Time Secondary Level School Level 

(Total) Class IX  Class X  

The Year 2006-07 September 1, 2006    

May 31, 2007    

The Year 2007-08 September 1, 2007    

March 31, 2008    

3. Total Class Sections: 

Secondary Level School Level 

The Year 2006-07 The Year 2007-08 The Year 2006-07 The Year 2007-08 

Class IX  Class X  Class IX  Class X    

    

Physical Resource Inputs : 

Category 1: 

Please write down how many School Resource Inputs are available (usable and usable)? Also mention 

how many more the School Resource Inputs are required. 
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School Resource Inputs 

At Secondary Stage (Classes IX & X) 

Availability of the Required  More 

Required  

No. (%) 
Usable  

No. (%) 

Unusable  

No. (%) 

Total 

No. (%) 

Practical 

Laboratories 

Laboratory Rooms     

School Facilities Chairs/ Desks/ Benches for Students     

Classrooms     

Computers     

Library Books     

Toilets     

Playgrounds     

Boundary Wall     

Instructional 

Material 

Textbooks     

Chalkboard/ Blackboards     

Math Kits     

Science Kits     

Teaching Guides     

Science Guides     

Overhead Projectors     

Please mark (√) how much School Resource Inputs are available?  

Total Teachers in the School: 

Academic 

Qualification 

N

o. 

Teaching Stage Professional Qualification  

Secondary Lower than 

Secondary 

P.T.C.

/ C.T. 

B.Ed./ 

B.S.Ed  

M.Ed./  

M.S.Ed. 

Any 

Dip loma 

Matric         

Intermediate        

Bachelor        

Master        

M. Phil        

Ph. D        

Total        

School Resource Inputs 

At Secondary Level (Classes IX & X) 

Availability of School Resource Inputs  

Sufficient  To Some Extent  Insufficient Not at All 

Practical 

Laboratories 

Physics Equipments & Apparatus     

Chemistry Equipments & Apparatus     

Biology Equipments & Material     

Chemicals     

Technical Subjects Equipments & 

Material 

    

School 

Facilit ies 

Sports Material     

Drinking Water     

Gas for Heating     

Electricity  Lighting     

Fanning     

Instructional 

Material 

Teaching Aids Maps     

Models     

Maps     
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Expenditures: 

Head of Expenditures Amount For  

The Year  2006-07 

Amount For  

The Year 2007-08 

 

Rs. 

 

Rs. 

Total 

Rs. 

 

Rs. 

 

Rs. 

Total 

Rs. 

Total 

Employees 

related 

Expenses 

Total Pay 

For Secondary 

Stage  

Total Basic 

Pay and 

Total 

Regular 

Allowances 

Head Teacher       

SST‘s    

Other Teachers 

working at 

Secondary Stage 

including PTE 

    

Junior Clerk   

LA& Other Class-IV 

Employees working 

at Secondary Stage 

  

Other 

Allowances 

For Secondary 

Stage 

Total Other A llowances 

(including TA) 

    

Medical Charges   

Total 

Operating 

Expenses 

Total Communication     

Total Ut ilities   

Total Travel and Transportation   

Total General   

Grants Financial Assistance to the deceased    

Total  

Transfer 

Total Scholarships (Merit and Others)    

Total Physical 

Assets 

Computer Equipment     

Purchase of Hardware    

Total Furniture & Fixtures    

Total Repairs 

and 

Maintenance  

Total Machinery and Equipment      

Total Furniture and Fixture    

Others   

Total Build ing and Structure (Office/ School 

Building) 

  

Textbooks Classes-IX and -X     

Total amount for the year     

Net Amount for the two years (June 1, 2006 to May 31, 2008)  

 

 

Signature: ----------------------------------------------Headmaster/ Headmistress 
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APPENDIX-III 

QUES TIONNAIRE FOR S ECONDARY TEACHERS  

Name: ---------------------------------------------------------------------------------------------------------- 

Designation: --------------------------------------- Gender (Male/ Female): ----------------------------- 

School: --------------------------------------------------------------------------------------------------------- 

District : -------------------------------------Location (Urban/ Rural): ------------------------------------ 

1. Academic Qualification: 

Matric  F. A./ F. Sc  B.A./ B.Sc. M.A./ M. Sc. 

    

2. Professional Qualification:  

P.T.C. or Any 

Other Equivalent 

C.T. or D.A.E or Any 

Other Equivalent 

B.Ed or Any Other 

Equivalent  

M.Ed. or M.A. Education 

or Any Other Equivalent 

    

3. Teaching Experience (in years): 

0-5 6-10 11-15 Above 15 

    

4. Refresher / Train ing Courses attended during the last five years: 

Level of Refresher / Training courses Number Duration 

National/ Provincial   

District/ Markaz   

5. Salary (in Rupees): 

5,001 to 10,000 10,001 to 15,000 15,001 to 20,000 Above 20,000 
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Please rate each statement at the given 5-point scale. Mark (√) the most appropriate one against each 

statement. 

A = Always, F = Frequently, S = Some times, R = Rarely, N = Never  

Sr. 

No 

Item A F S R N 

Leadership style  

1 Head teacher involves the teachers in decision making process about the 

school. 

     

2 Head teacher motivates the teachers by threat.       

3 Head teacher regularly discusses instructional issues with the teachers.      

4 Head teacher imposes decisions on the subordinates.       

5 Head teacher motivates the teachers by adequate recognition and rewards on 

their performance. 

     

6 Teachers are free to do their work in the preplanned criteria.       

7 Teachers are pressurized to do official work in addition to teaching.      

8 Head teacher acts upon the policy of non interference.       

9 Head teacher has complete trust in teachers about their duties which they are 

entrusted to do. 

     

10 Teachers can leave the school without the prior permission.      

11 Head teacher creates conducive learning environment where everybody 

enjoys. 

     

12 Head teacher allows the teachers to make decision.       

13 Leave is sanctioned according to the rules when ever a teacher requires.      

Practical Laboratories  

14 Practical laboratories are used only near to the examination.       

15 Are used in the school Laboratory Rooms      

16 Equipments, Apparatus or Material      

17 Chemicals      

18 Teachers facilitate the students to do only the selected experiments.      

19 Teachers have to manage time for experiments with in the theory period.      

20 Are misused or wasted in 

the school 

Equipments, Apparatus or Material      

21 Chemicals      

Instructional Material  

22 Teachers use in the 

classroom effectively 

  

Textbook      

23 Chalkboard      

24 Charts      

25 Maps      

26 Models      

27 Overhead Projector      

28 Math Kit       

29 Science Kit       

30 Teaching Guide       

31 Science Guide      

Signature: ---------------------------------------------- Secondary Teacher 
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APPENDIX-IV 

RES ULT S HEET 

Government High School (Boys/ Girls): ---------------------------------------------------------------------------

District : ------------------------------------Locality (Urban/ Rural): ------------------------------------------------ 

Name of the Head Teacher (Headmaster/ Headmistress): ------------------------------------------------------- 

Sr. 

No 

Roll No. for 

Annual SSC 

Examination 

2008 

Student Name A: Prior Result 

 Marks 

B: Result: SSC Annual 

Examination 2008 Marks  

Class 

VI 

Class 

VII 

Class 

VIII 

Aggregate Marks 

of Science 

Students 

Aggregate Marks 

of Arts Students 

1        

2        

3        

4        

5        

6        

7        

8        

9        

10        

11        

12        

13        

14        

15        

16        

17        

18        

19        

20        

Signature: ----------------------------------------------Headmaster/ Headmistress 

 

APPENDIX-V 

Prior Academic Environment (Prior 5 Years Results of SSC Examination)  

PRIOR ACADEMIC ENVIRONMENT 

School 

No. 

PREVIOUS RESULTS OF SSC ANNUAL EXAMINATION IN 

PERCENTAGE 
MEAN 

2002-03 2003-04 2004-05 2005-06 2006-07 
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Per Student Expenditures (PS Ex, APPENDIX-VI & APPENDIX VII) 

 Expenditures have been calculated from the following tab le at school level and then per pupil 

expenditures have been calculated by dividing total expenditures by students‘ average enrollment.  

APPENDIX-VI 

Total Expenditures at School (Secondary Stage)  

Secondary Education 

Functional Cum Objective Classification Actual Expenditures 2006-07 Actual Expenditures 2007-08 

Expend-

itures 

Proportionate 

Expenditures 
For 

Secondary 

Stage 

Total Expend-

itures 

Proportionate 

Expenditures 
For Secondary 

Stage 

Total 

Total 
Employees 

Related 

Expenses 

Basic 
Pay 

And 

Allow-

ances  

Proportionate Pay Of 
Headmaster/ Headmistress 

            

SST‘s         

Proportionate Pay Of 

Other Teachers Teaching 
At Secondary Level  

Including Pet 

        

Proportionate Pay Of 
Junior Clerk 

        

Other Non Teaching Staff 

Working At Secondary 
Level 

        

Other 

Allow-

Ance 

Total Other Allowances 

Including Ta 

            

Medical Charges      

Total 
Operating 

Expenses 

Total Communication             

Total Utilities     

Total Travel And Transportation     

Total General     

Grants Financial Assistance           

Total 

Transfer 

Total Scholarships         

Total 
Physical 

Assets 

Computer Equipment             

Purchase Of Hardware     

Total Furniture And Fixure     

Total 

Repairs And 

Mainte-
Nance 

Total Machinery And 

Equipment 

            

Total Furniture And Fixure     

Others     

Total Building And Structure     

Text Books Class 9th (Per Student 

Expenditures * Total 

Students) 

            

Class 10th (Per Student 

Expenditures * Total 

Students) 

    

Farogh E 

Taaleem 

Fund (FTF) 

Farogh E Taaleem Fund Used For 

Miscellaneous Expenses 

          

Net Secondary Expenditures        
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APPENDIX-VII 

Per Student Expenditures (PS Ex)  

Expenditures Total Students at secondary Level PSEX 

(A/ B+C) 

S
r.
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p
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(A
) 

Session 2006-07 Session 2008-09 Total 

Students 

(B+C 
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n
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e
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f 

S
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n
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APPENDIX-VIII  

Student Teacher Ratio (STR) 

School 

No. 

Number of Students in the            

Class IX during the 

Session    2006-07 

Number of Students in 

the Class X during the 

Session    2007-08 

Total Number 

of students at 

Secondary 

Stage: Mean 

(1) + Mean (2) 

Total 

Number of 

Teachers  

at 

Secondary 

Stage 

STR   

On 1st 

Sep. 

2006 

On 31
st

 

March 

2007 

Mean                 

(1) 

On 1
st

 

Sep. 

2007 

On 31
st

 

March 

2008 

Mean       

(2) 

          

          

          

          

APPENDIX-IX 

Class Size  

School 

 No. 

Number of Students in 

the Class IX during 

the Session 2006-07 

Number of Students in 

the Class X during the 

Session 2007-08 

Total Number of 

students at 

Secondary Stage  

Mean (1) + 

Mean (2) 

 

A 

Total 

Class 

Sections 

at 

Secondar

y Stage 

 

 

B 

Class 

Size 

(A/B)  

O
n

 1
st

 

S
e
p

. 
2

0
0

6
 

O
n
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1

st
 

M
a
rc

h
 

2
0

0
7
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. 

2
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n
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0

0
8
 

M
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n
 

          

          

          

          

 



 

228 
 

 

APPENDIX-X 

Mean of the Availability of Laboratory Equipments, Apparatus or Material & Chemicals 

Sr. No.  Laboratory 

Rooms 

Physics 

Equipments 

and 

Apparatus 

Chemistry 

Equipments 

and 

Apparatus 

Biology 

Material 

Chemicals Mean 

       

       

       

       

APPENDIX-XI 

Mean (at School level) & Grand Mean (of all the 288 Schools) of the Three Leadership styles 

Sr. 

No. 

Autocratic 

leadership style  

Democratic leadership style  Laissez-faire-

leadership style  

 2 4 7 Mean 1 3 5 9 11 12 13 Mean 6 8 10 Mean 

                 

                 

                 

                 

APPENDIX-XII 

Mean of the Use of Practical Labor atory 

Sr. No.  14 The Use of Laboratory Rooms, 

Equipments, Apparatus or Material and 

Chemicals 

18 19 Misuse of Laboratory 

Equipments, Apparatus or 

Material and Chemicals  

15 16 17 Mean 20 21 Mean 

           

           

           

           

APPENDIX-XIII 

Mean of Electricity for Lighting and Fanning  

Sr. No. Electricity for Lighting Electricity for Fanning  Mean 
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APPENDIX-XIV  

Mean of the Availability of Maps, Models and Charts as a Single Resource Input: Audio-visual-

aids 

Sr. No. Maps Models Charts Mean 

     

     

     

     

APPENDIX-XV 

Mean of the Use of Instructional Material  

Sr. 

No. 

22 23 24 25 26 27 28 29 30 31 32 Mean 

             

             

             

             

APPENDIX-XVI 

Prior Achievement and Academic Achie vement at Secondary Stage  

Sr. 

No 

Roll No. for Annual 

SSC Examination 

2008 

A: Prior Result 

B: Result: SSC Annual Examinat ion 

2008 Marks 

Class 

6
th

 

Class 

7
th

 

Class 

8
th

 

Mean 

No. 1 

Mean 

No. 2 

Aggregate Marks 

of Science 

Students 

Aggregate Marks 

of Arts Students 

1         

2         

3         

4         

5         

6         

7         

8         

9         

10         

11         

12         

13         

14         

15         

16         

17         

18         

19         

20         

Mean     
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APPENDIX-XVII-A 

Regression Analysis Stepwise Model (School Profile- Included Variables) for Science Students  

Coefficienta 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

Collinearity 

Statistics 

B Std. Error Beta Tolerance VIF 

1 (Constant) -20.303 10.484  -1.937 .054   

Prior Achievement .947 .019 .954 50.583 .000 1.000 1.000 

2 (Constant) -52.665 11.098  -4.745 .000   

Prior Achievement .933 .018 .941 52.994 .000 .984 1.016 

Electricity 15.703 2.543 .110 6.175 .000 .984 1.016 

3 (Constant) -25.405 12.657  -2.007 .046   

Prior Achievement .927 .017 .934 54.045 .000 .976 1.025 

Electricity 16.929 2.484 .118 6.814 .000 .970 1.031 

Teacher Salary -9.605 2.347 -.071 -4.093 .000 .980 1.021 

4 (Constant) -34.664 12.416  -2.792 .006   

Prior Achievement .933 .017 .941 56.093 .000 .968 1.033 

Electricity 17.559 2.405 .123 7.301 .000 .966 1.035 

Teacher Salary -11.289 2.301 -.083 -4.907 .000 .952 1.051 

Toilets per Student 1310.509 303.665 .073 4.316 .000 .958 1.044 

5 (Constant) -31.762 12.120  -2.621 .009   

Prior Achievement .920 .017 .928 55.545 .000 .926 1.080 

Electricity 16.209 2.370 .113 6.839 .000 .944 1.059 

Teacher Salary -12.276 2.257 -.090 -5.440 .000 .939 1.065 

Toilets per Student 1685.690 312.060 .094 5.402 .000 .861 1.162 

Pupil teacher ratio .269 .071 .067 3.777 .000 .820 1.219 

6 (Constant) -45.553 13.555  -3.361 .001   

Prior Achievement .928 .017 .936 55.130 .000 .883 1.133 

Electricity 16.706 2.362 .117 7.072 .000 .936 1.069 

Teacher Salary -12.406 2.240 -.091 -5.539 .000 .938 1.066 

Toilets per Student 1688.870 309.641 .094 5.454 .000 .861 1.162 

Pupil teacher ratio .370 .084 .092 4.393 .000 .575 1.739 

Per pupil expenditures .001 .000 .046 2.206 .028 .591 1.691 

7 (Constant) -44.978 13.427  -3.350 .001   

Prior Achievement .935 .017 .943 55.236 .000 .856 1.168 

Electricity 20.294 2.775 .142 7.312 .000 .665 1.504 

Teacher Salary -11.761 2.234 -.086 -5.263 .000 .925 1.082 

Toilets per Student 1605.529 308.622 .089 5.202 .000 .850 1.177 

Pupil teacher ratio .348 .084 .087 4.140 .000 .568 1.761 

Per pupil expenditures .001 .000 .060 2.809 .005 .545 1.834 

Furniture Seats per Student -20.294 8.445 -.047 -2.403 .017 .642 1.557 

8 (Constant) -38.095 13.486  -2.825 .005   

Prior Achievement .909 .019 .917 47.324 .000 .648 1.544 

Electricity 19.438 2.757 .136 7.051 .000 .656 1.524 

Teacher Salary -10.578 2.247 -.078 -4.707 .000 .891 1.123 

Toilets per Student 1647.047 304.955 .091 5.401 .000 .848 1.180 

Pupil teacher ratio .275 .087 .069 3.155 .002 .515 1.943 
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Per pupil expenditures .001 .000 .066 3.089 .002 .540 1.850 

Furniture Seats per Student -24.332 8.463 -.057 -2.875 .004 .623 1.606 

Audio-visual-aids  5.936 2.165 .061 2.742 .007 .495 2.021 

9 (Constant) -38.666 13.385  -2.889 .004   
Prior Achievement .908 .019 .915 47.592 .000 .647 1.546 

Electricity 22.146 3.002 .155 7.378 .000 .545 1.835 

Teacher Salary -9.876 2.252 -.073 -4.385 .000 .873 1.146 

Toilets per Student 1540.672 306.467 .086 5.027 .000 .826 1.210 

Pupil teacher ratio .239 .088 .060 2.723 .007 .497 2.010 

Per-pupil –expenditures .001 .000 .064 3.017 .003 .539 1.854 

Furniture Seats per Student -25.816 8.425 -.060 -3.064 .002 .619 1.616 

Audio-visual-aids  7.870 2.322 .081 3.389 .001 .423 2.363 

Laboratory Rooms, Equipments, 
Apparatus or Material& Chemicals  

-4.274 1.950 -.044 -2.191 .029 .587 1.704 

10 (Constant) -28.076 14.020  -2.002 .046   

Prior Achievement .908 .019 .915 48.031 .000 .647 1.546 

Electricity 22.033 2.975 .154 7.406 .000 .545 1.835 

Teacher Salary -6.240 2.723 -.046 -2.291 .023 .586 1.706 

Toilets per Student 1495.282 304.322 .083 4.913 .000 .823 1.215 

Pupil teacher ratio .242 .087 .060 2.777 .006 .497 2.011 

Per pupil expenditures .001 .000 .069 3.303 .001 .532 1.881 

Furniture Seats per Student -27.835 8.394 -.065 -3.316 .001 .612 1.634 

Audio-visual-aids  8.456 2.315 .087 3.653 .000 .418 2.391 

Laboratory Rooms, Equipments, 

Apparatus or Material& Chemicals  
-4.636 1.939 -.048 -2.391 .018 .583 1.715 

Teacher Experience -6.101 2.618 -.044 -2.331 .021 .658 1.520 

a. Dependent Variable: Academic Achievement  

APPENDIX-XVII-B 

Regression Analysis Stepwise Model (School Profile-Excluded Variables) for Science Students 

Excluded Variablesk 

Model Beta In t   Sig. 
Partial 

Correlation 

Collinearity Statistics 

Tolerance VIF 
Minimum 
Tolerance 

10 Prior Academic Environment .027 1.415 .158 .091 .658 1.520 .416 

Classrooms per Class Section -.023 -1.295 .197 -.083 .770 1.298 .410 

Appropriate Drinking Water  .018 .972 .332 .063 .697 1.435 .414 

Class Size -.031 -1.077 .283 -.069 .288 3.470 .288 

Appropriate Chalkboard -.005 -.293 .769 -.019 .769 1.300 .367 

Academic Qualification -.014 -.839 .402 -.054 .887 1.128 .418 

Professional Qualification .006 .338 .736 .022 .848 1.179 .411 

Refresher Courses or Trainings .026 1.557 .121 .100 .843 1.186 .418 

Predictors in the Model: (Constant), Prior Achievement, Electricity, Teacher Salary, Toilets per Student, Pupil 
teacher ratio, Per pupil expenditures, Furniture Seats per Student, Audio-visual-aids, Laboratory Rooms, 

Equipments, Apparatus or Material and Chemicals, Teacher Experience  

k. Dependent Variable: Academic Achievement 
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APPENDIX-XVIII-A 

Regression Analysis Stepwise Model (School Profile-Included Variables) for Arts Students  

Coefficientsa 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t  Sig. 

Collinearity 

Statistics 

B Std. Error Beta Tolerance VIF 

1 (Constant) -46.860 8.556  -5.477 .000   

Prior Achievement .961 .017 .961 55.357 .000 1.000 1.000 

2 (Constant) -64.169 9.588  -6.693 .000   

Prior Achievement .955 .017 .954 56.025 .000 .990 1.011 

Prior Academic 

Environment  
.306 .083 .063 3.680 .000 .990 1.011 

3 (Constant) -44.780 11.521  -3.887 .000   

Prior Achievement .960 .017 .959 56.864 .000 .979 1.021 

Prior Academic 

Environment  
.306 .082 .063 3.731 .000 .990 1.011 

Professional Qualification -8.664 2.947 -.049 -2.940 .004 .990 1.011 

4 (Constant) -44.699 11.374  -3.930 .000   

Prior Achievement .966 .017 .966 57.439 .000 .961 1.040 

Prior Academic 
Environment  

.384 .086 .079 4.477 .000 .881 1.134 

Professional Qualification -8.434 2.910 -.048 -2.898 .004 .989 1.011 

Audio-visual-aids  -5.026 1.826 -.049 -2.753 .006 .866 1.155 

5 (Constant) -64.796 12.656  -5.120 .000   

Prior Achievement .967 .016 .966 58.624 .000 .961 1.040 

Prior Academic 

Environment  
.397 .084 .081 4.712 .000 .880 1.137 

Professional Qualification -8.202 2.854 -.047 -2.874 .004 .988 1.012 

Audio-visual-aids  -6.603 1.850 -.064 -3.569 .000 .810 1.234 

Electricity 8.440 2.514 .056 3.357 .001 .933 1.072 

6 (Constant) -60.598 12.449  -4.868 .000   

Prior Achievement .959 .016 .958 58.778 .000 .942 1.062 

Prior Academic 

Environment  
.463 .085 .095 5.474 .000 .834 1.199 

Professional Qualification -10.228 2.855 -.058 -3.583 .000 .946 1.057 

Audio-visual-aids  -8.235 1.872 -.080 -4.399 .000 .759 1.318 

Electricity 9.946 2.500 .066 3.979 .000 .904 1.106 

Toilets per Student -6.640 1.922 -.060 -3.455 .001 .840 1.191 

7 (Constant) -87.797 15.677  -5.600 .000   

Prior Achievement .959 .016 .958 59.586 .000 .942 1.062 

Prior Academic 

Environment  
.446 .084 .091 5.326 .000 .829 1.206 

Professional Qualification -10.981 2.830 -.063 -3.880 .000 .938 1.066 

Audio-visual-aids  -8.497 1.849 -.082 -4.594 .000 .757 1.322 

Electricity 10.279 2.469 .068 4.162 .000 .902 1.108 

Toilets per Student -6.436 1.898 -.058 -3.391 .001 .839 1.192 

Academic Qualification 8.420 3.016 .044 2.792 .006 .973 1.028 

8 (Constant) -80.015 15.809  -5.061 .000   

Prior Achievement .956 .016 .956 59.913 .000 .937 1.067 
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Prior Academic 

Environment  
.409 .084 .084 4.859 .000 .804 1.243 

Professional Qualification -11.052 2.800 -.063 -3.948 .000 .938 1.066 

Audio-visual-aids  -9.825 1.903 -.095 -5.163 .000 .699 1.430 

Electricity 11.178 2.468 .074 4.528 .000 .884 1.132 

Toilets per Student -6.842 1.884 -.061 -3.631 .000 .833 1.201 

Academic Qualification 8.262 2.984 .043 2.769 .006 .972 1.028 

Per pupil expenditures .000 .000 -.043 -2.540 .012 .834 1.199 

9 (Constant) -72.648 15.976  -4.547 .000   

Prior Achievement .956 .016 .956 60.461 .000 .937 1.067 

Prior Academic 

Environment  
.427 .084 .087 5.096 .000 .798 1.254 

Professional Qualification -11.618 2.785 -.066 -4.172 .000 .931 1.074 

Audio-visual-aids  -10.033 1.888 -.097 -5.315 .000 .698 1.433 

Electricity 13.836 2.694 .092 5.136 .000 .729 1.372 

Toilets per Student -6.384 1.877 -.057 -3.400 .001 .824 1.214 

Academic Qualification 8.035 2.959 .042 2.716 .007 .971 1.030 

Per pupil expenditures .000 .000 -.046 -2.750 .006 .828 1.208 

Appropriate Drinking 
Water 

-5.856 2.486 -.041 -2.356 .019 .772 1.295 

a. Dependent Variable: Academic Achievement  

 

APPENDIX-XVIII-B 

Regression Analysis Stepwise Model (School Profile -Excluded Variables) for Arts Students  

Excluded Variablesj 

Model Beta In t  Sig. 

Partial 

Correlation 

Collinearity Statistics 

Tolerance VIF 

Minimum 

Tolerance 

9 Pupil teacher ratio .024 1.195 .233 .076 .590 1.696 .590 

Classrooms per Class Section .027 1.471 .142 .093 .708 1.412 .664 

Furniture Seats per Student -.017 -.790 .430 -.050 .537 1.861 .537 

Class Size -.007 -.320 .749 -.020 .453 2.205 .453 

Appropriate Chalkboard .025 1.573 .117 .100 .890 1.123 .688 

Refresher Courses or Trainings -.024 -1.454 .147 -.092 .837 1.194 .697 

Teacher Experience -.013 -.807 .421 -.051 .942 1.061 .697 

Teacher Salary .010 .588 .557 .037 .853 1.173 .681 

Predictors in the Model: (Constant), Prior Achievement, Prior Academic Environment, Professional Qualification, 

Audio-visual-aids, Electricity, Toilets per Student, Academic Qualification, Per pupil expenditures, Appropriate 

Drinking Water 

Dependent Variable: Academic Achievement 
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APPENDIX-XIX-A 

Regression Analysis Stepwise Model (Questionnaire-Included Variables) for Science Students 

Coefficientsa 

Model 

Unstandardized 

Coefficients 

Standard. 

Coefficients 

t   Sig. 

Collinearity 

Statistics 

B 

Std. 

Error Beta Tolerance VIF 

1 (Constant) 373.491 9.084  41.114 .000   

Instructional Material: Other items 81.952 5.288 .700 15.498 .000 1.000 1.000 

2 (Constant) 328.390 10.883  30.176 .000   

Instructional Material: Other items 53.445 6.559 .456 8.148 .000 .557 1.795 

Democratic Leadership Style 38.919 5.959 .366 6.531 .000 .557 1.795 

3 (Constant) 297.978 12.293  24.239 .000   

Instructional Material: Other items 50.409 6.331 .431 7.962 .000 .551 1.814 

Democratic Leadership Style 38.934 5.722 .366 6.804 .000 .557 1.795 

Laboratory 4 12.197 2.597 .190 4.697 .000 .982 1.019 

4 (Constant) 337.101 14.727  22.890 .000   

Instructional Material: Other items 42.995 6.323 .367 6.800 .000 .513 1.948 

Democratic Leadership Style 34.728 5.595 .326 6.207 .000 .541 1.847 

Laboratory 4 12.768 2.506 .199 5.095 .000 .979 1.021 

5 (Constant) 313.157 15.416  20.314 .000   

Instructional Material: Other items 40.681 6.154 .347 6.610 .000 .509 1.964 

Democratic Leadership Style 38.837 5.514 .365 7.044 .000 .524 1.910 

Laboratory 4 13.654 2.439 .213 5.599 .000 .971 1.029 

6 (Constant) 266.097 20.360  13.070 .000   

Instructional Material: Other items 39.929 6.027 .341 6.625 .000 .508 1.967 

Democratic Leadership Style 49.936 6.286 .469 7.944 .000 .386 2.592 

Laboratory 4 13.315 2.389 .208 5.574 .000 .970 1.031 

Autocratic Leadership Style 19.684 5.719 .163 3.442 .001 .601 1.664 

7 (Constant) 264.684 20.016  13.224 .000   

Instructional Material: Other items 31.797 6.478 .272 4.909 .000 .425 2.352 

Democratic Leadership Style 42.924 6.579 .404 6.525 .000 .340 2.939 

Laboratory 4 13.275 2.348 .207 5.654 .000 .970 1.031 

Autocratic Leadership Style 19.742 5.621 .163 3.513 .001 .601 1.664 

Instructional Material: Audio-visual 

Aids 
15.023 4.843 .180 3.102 .002 .386 2.590 

a. Dependent Variable: Academic Achievement       
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APPENDIX-XIX-B 

Regression Analysis Stepwise Model (Questionnaire-Excluded Variables) for Science Students 

Excluded Variablesg 

Model Beta In T Sig. 

Partial 

Correlatio

n 

Collinearity Statistics 

Tolerance VIF 

Minimum 

Tolerance 

7 Laissez-faire Leadership Style -.055 -1.373 .171 -.088 .823 1.214 .329 

Laboratory 1 -.002 -.058 .954 -.004 .819 1.221 .338 

Laboratory 2 -.067 -1.352 .178 -.086 .535 1.871 .340 

Laboratory 3 .068 1.468 .143 .094 .607 1.648 .338 

Laboratory 5 -.010 -.258 .797 -.017 .833 1.201 .340 

Predictors in the Model: (Constant), Prior Achievement, Instructional Material: Audio-visual-aids, Laboratory 3,  

Democratic leadership style, Laboratory 4 

Dependent Variable: AcademicAchievement 
 

APPENDIX-XX-A 

Regression Analysis Stepwise Model (Questionnaire- Included Variables) for Arts Students  

Coefficients
a
 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

Collinearity 

Statistics 

B Std. Error Beta Tolerance VIF 

1 (Constant) 298.706 14.866  20.094 .000   

Democratic leadership style 53.418 6.221 .473 8.586 .000 1.000 1.000 

a. Dependent Variab le: Academic Achievement      

APPENDIX-XX-B 

Regression Analysis Stepwise Model (Questionnaire-Excluded Variables) for Arts Students 

Excluded Variables
b
 

Model Beta In  T Sig. 

Partial 

Correlation  

Collinearity Stat istics 

Tolerance VIF 

Minimum 

Tolerance 

1 Autocratic leadership style .070 .991 .323 .062 .608 1.644 .608 

Laissez-faire-leadership style .076 1.310 .191 .082 .894 1.118 .894 

Instructional Material: Audio-

visual-aids 
.028 .377 .707 .024 .540 1.850 .540 

Instructional Material: Other items  .038 .517 .606 .032 .562 1.781 .562 

a. Pred ictors in the Model: (Constant), Democrat ic Leadership Style     

b. Dependent Variable: Academic Achievement 

 


