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ABSTRACT 

The purpose of this study was to investigate whether visually impaired learners (those with 

sight problems) can outperform learners without sight problems in Primary School Leaving 

Certificate of Education (PSLCE) examination. This purpose was arrived at after identifying 

the knowledge gap in literature. The literature review showed that no study was carried out 

on whether or not visually impaired learners can outperform learners without sight 

problems in PSLCE. The focus was on the 2018 English Paper (Multiple                  Choice Section) 

using Differential Item Functioning (DIF) detection procedure.The research design 

followed quantitative approach which is under positivist paradigm. One of the assumptions 

used was multicollinearity, this is when predictors are measuring the same thing twice. 

Results of the data analysis after checking for multicollinearity using collinearity 

diagnostics, showed the Variable Inflation Factor of 3.773 which was not greater than 10 

indicating no multicollinearity in the predictors. Finally the results of the data analysis 

when checking for outliers using P-P plots showed that almost all the predicted and 

observed points were linear. This meant  that there were no outliers in the data. The study 

was undertaken to find out whether DIF detection  procedures could be achieved in the 2018 

PSLCE English Paper items and determine the group of                                 learners affected by DIF. The 

learners were selected using stratified sampling and primary schools were selected using 

random sampling. Thus from a group of 400 learners 200 were learners without visual 

problems and another 200 were visually impaired learners. Data was analyzed using 

(SPSS). Results showed that performance of learners without visual problems in English 

was higher than  that of visually impaired learners. This meant that learners without visual 

problems consistently outperformed the visually impaired learners and the type of DIF was 

Uniform. Furthermore, this showed that visually impaired learners were disadvantaged. 

Results of the study   point to the recommendation that examining bodies need to consider 

adopting Differential Item Functioning analysis to enhance examination equity, fairness 

and quality. 
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 CHAPTER ONE 

 

INTRODUCTION 

 1.1 Chapter Overview 

 This Chapter provides background to the study, statement of the problem, purpose of the 

study, research objectives under study, hypothesis, significance of the study, theoretical 

framework of the study, limitations, delimitations of the study, definition of operational 

terms used, and chapter summary. 

 

1.2 Background to the study 

Examinations are biased against certain type of people, for instance, in terms of physical         

disability, socio economic status, gender and geographical location (Baker, F. 2001). Test 

items                                                                are biased if they do not function in the same way across two or more different 

groups with the same level of ability. 

 

Based on the research report conducted by Buzick, H. et al (2011), in which researchers 

used learners without visual impairment (regular learners) in the reference and learners 

with visual impairment in focal groups, it was observed that the mean score for the focal 

groups was lower than the reference groups for 66% of the comparisons. 48% of those 

comparisons involved studying the impact of accommodation. 

 

Item impact is evident when examinees from different groups have different probabilities 

of answering an item correctly since there are real differences between the participating 

groups in the  underlying ability which the item is measuring .On the other hand, item bias 

occurs when examinees from one group are less likely to respond to an item correctly than 

examinees of another                          group due to some characteristic of the test item that is not relevant 

to the purpose of the test. 
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Zumbo, B.D. (1999) explained that item impact and item bias differ in terms of whether 

group differences are based upon relevant and irrelevant characteristics of the test. Now the 

question that  needs to be resolved is whether or not the differential performance in PSLCE 

multiple choice English paper is due to true differences in capabilities of learners without 

visual impairment and visual impaired learners (impact) or items on the test are biased 

against visual impaired learners (test bias). 

 

1.3 Statement of the problem 

Mbithi, A. (2012) explained that despite efforts to create inclusive learning environments, 

disparities in academic performance in the learning area of English among other learning 

areas at  PSLCE, JCE and MSCE between visually impaired (those with problems of sight) 

and those learners without sight  problems  continue to persist. In agreement with what 

Mbithi, A. (2012) explained, the press release about the examination results by The 2024 

Malawi National Examinations Board (MANEB) showed the outstanding difference between 

the performance of visually impaired learners and learners without visual impairments. In this 

context, the large percentage of learners without visual impairments who wrote national 

examinations passed while the percentage of learners with visual impairments who wrote 

national examinations and passed was low compared to their colleagues without sight 

problems. See the Appendix A.   There is a need to systematically examine whether visually        

impaired learners demonstrate a potential advantage in academic achievement compared 

to their sighted counterparts. This could provide valuable insights into the efficacy of 

educational accommodations and support systems designed for visually impaired learners. 

To address this issue comprehensively, it is crucial to employ Differential Item Functioning 

(DIF) analysis, a statistical method capable of detecting subtle variations in test 

performance, while considering relevant variables that might influence the outcomes. By 

doing this study, the researcher aimed at       shedding more light on the educational experiences 

of visually impaired learners to contribute to the development of more equitable learning 

environments for all students. 
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1.4 Purpose of the study 

The purpose of this study was to investigate whether visually impaired learners (learners 

with problems of sight) can outperform their counterparts with sight in the 2018 Malawi 

Primary School Leaving Certificate of Education (PSLCE) Multiple Choice English 

examination paper. 

 

1.5 Research objectives. 

The purpose of the study was accomplished by fulfilling the following main and specific 

research objectives. 

 

1.6 Main research objective 

The main research objective which guided the study was to investigate whether visually 

impaired  learners exhibit a statistically significant advantage in academic performance 

when compared to learners without sight problems in the 2018 PSLCE English Multiple 

Choice items. 

 

1.7 Specific research objectives 

The following were the specific research objectives for the study 

1) To measure the extent to which DIF can  be   detected in visually impaired learners 

relative to those with sight or vice versa.in 2018 (PSLCE) multiple choice in English past 

paper. 

2) To determine whether PSLCE English Multiple Choice Items disadvantages visually 

impaired  learners relative to those with sight or vice versa. 

3) To establish the type of DIF (Uniform or Non-uniform) detection procedure in visually 

impaired and the learners with sight in 2018 PSLCE English Multiple Choice past paper 

items. 

 

1.8 Research hypothesis 

The following hypotheses were tested in relation to the research objectives: 
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a) H0: Differential Item Functioning is the same for the two groups namely learners 

without  sight problems (Reference) and those with sight problems (Focal Group). 

In other words, there is no difference in performance between learners without sight 

problems and visually                impaired learners. 

b) Ha: Differential Item Functioning is not the same for the two groups (Reference 

and Focal  Groups). 

 

In other words, there is a difference in performance between learners without visual problems 

and visually impaired  learners. 

 

1.9 Significance of the study 

The PSLCE results are used to make critical decisions (selection and placement) that 

determine one’s own life chances. Due to this, it is necessary that assessment instruments 

should be unbiased so as to promote fairness and quality in assessment. Analysis of test 

instruments for DIF is an important assessment practice. 

 

Results of this study would enable MANEB to use DIF detection procedures so that the 

quality of                                        test items is improved. This would help in coming up with informed decisions 

about inclusion or exclusion of some items in the item bank. 

 

Furthermore, the significance of this study is that Malawi has adopted inclusive education 

as a strategy and the results would help the Ministry of Education including MANEB to 

ensure that assessments and examinations do not bias against visually impaired learners. 

The knowledge obtained from the results of this study would help test developers to carry 

out item                   analysis for DIF in order to identify and exclude items that favour a particular 

group. 

 

1.10 Theoretical framework 

Binary Logistic Regression DIF detection method is based on the Classical Test Theory 

(CTT) which is also called True Score Theory. It is a traditional quantitative approach for 
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testing the validity and reliability of a scale based on its items (Wiberg, M. 2007). In the 

Classical Test Theory (CTT) the true score is defined on the examinee’s observed test score 

(Hambleton, R. et al 1989). CTT assumes that each observed score (X) on an instrument is 

a combination of an underlying True Score (T) on the concept of interest and unsystematic 

(random)  error (E), i.e. X = T+E. It is assumed that the true score, T, would be obtained if 

there were no errors in the measurement. Hence a person’s true score is defined as the 

expected score over an infinite number of independent administrations of the scale. As such 

those who use scales do not observe a person’s true score, (T), but what they observe is a 

score (X) (Wiberg, M. 2007). Furthermore, it is assumed that the mean of the distribution 

of random errors over a                hypothetical infinite number of independent administrations of the 

scale on the same subject is taken to be zero (0). In addition to this, random errors are 

assumed to be uncorrelated with the true                      score. There is no systematic relationship between 

a person’s true score and whether that person’s observed score has negative or positive 

errors (Clause et al 1998). Due to these assumptions, in CTT a person’s observed score is 

assumed to be that person’s true score. 

  

During test development at MANEB, item developers use test blue prints (tables of 

specifications) to guide them in terms of content coverage so as to establish content 

validity. Blue prints also guide test developers to consider all the levels of domains, for 

example, cognitive, affective, and psychomotor. MANEB involves item developers who 

are well qualified and experienced teachers and teacher trainers to do item writing. 

 

When the assessment items are administered to the learners, scores are observed which 

according to CTT Framework, those observed scores are in the form of X = T +E which 

means that they contain errors. So to overcome these systematic errors, true scores are 

obtained after infinite number of independent administrations of the test items which is 

called pre-testing and Malawi National Examinations Board does this so as to have 

assessment items which are error free.  

 

Karami, H. (2012) pointed out that unlike IRT and other tools binary logistic regression 

does not need large samples. It uses a minimum of 200 participants per group. It was for 
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this reason why the researcher chose this tool. Karami H. (2012) explained that CTT too 

does not need large samples unlike Item Response Theory which demands a sample of not 

less than 1000 participants per group. Hence the researcher used binary logistic regression 

and CTT since the number of visual impaired learners in schools was very small. In line 

with this theoretical framework, the researcher obtained scores from the learners which 

were a combination of a true score and an error. So according to this theoretical framework 

no measurement is error free. 

 

1.11 Inclusive Education Policy 

Kim, S. (2001) explained that inclusive education policy aims to create an education system 

that accommodates all learners, regardless of their physical, intellectual, or emotional 

needs. This policy is designed to ensure that every child has access to quality education 

and the opportunity to reach their full potential. 

 

Here are some key aspects of the Inclusive Education Policy in Malawi: 

1.11.1 Equity and Access 

The policy focuses on providing equitable access to education for children with disabilities 

and those from marginalized groups. This involves removing barriers to education and 

ensuring that all learners, regardless of their background or needs, can attend school and 

participate fully (Kim S. 2001). In line with this aspect, the researcher asked the institutions 

to provide visual impaired learners with braille and large print to those learners with low 

vision so as to offset the barriers which could prevent visual impaired learners from 

accessing the assessment items. 

 

1.11.2 Curriculum and Pedagogy  

The policy encourages the adaptation of teaching methods and materials to meet diverse 

learning needs (David et al 2018). This means modifying the curriculum for example 

phrasing and paraphrasing the sentences which will be given to slow learners, and teaching 

approaches such as pair work or think- ink- pair share, pens in the middle, jigsaw just to 

mention a few are used to accommodate different learning styles and abilities in the 

classrooms. 
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1.11.3 Infrastructure and Resources 

Clause, B.E et al (1998) explained that schools are encouraged to improve their 

infrastructure to be more accessible, such as building ramps for easy movement of 

physically challenged learners who use wheelchairs and providing assistive technologies 

such as hearing aids and embossers to the learners with hearing impairments. Adequate 

resources are allocated to support learners with special needs.  

  

1.11.4 Monitoring and Evaluation 

There is a system in place to monitor the implementation of the policy and evaluate its 

effectiveness. This includes tracking progress, identifying challenges, and making 

necessary adjustments to improve inclusivity in schools (Kim, S. 2001). 

 

From the list of the described aspects of the policy of inclusive education in Malawi, the 

researcher purposively focused on the aspect of equity and access due to the type of study 

which is quantitative under positivist paradigm.  

 

Overall, the Inclusive Education Policy in Malawi reflects a commitment to ensuring that 

every child, regardless of their circumstances, has the opportunity to succeed in the 

educational system. 

 

1.12 Limitations of the study 

The study did not involve learners from standard 1 to standard 8 with and without visual 

impairments due to financial constraints. To address this, the researcher used a sample from 

the population. 

 

In addition to this, the study did not focus on learners with impairments in both reference 

and focal groups. For example, to investigate if learners with learning difficulties (LD) 

can outperform learners with hearing impairments (HI). 
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1.13 Delimitations of the study 

The study was confined to focusing on multiple choice test items to examinees from both 

the reference (learners with sight) and focal (learners with problems of sight) groups in 

detecting DIF. 

 

1.14 Definitions of the operational terms used 

Binary logistic regression: It is a statistical method which predicts the probability that an 

observation falls in one or two categories of binary dependent variable based on one or 

more independent variables (Clause, et al 1998). 

 

Differential Item Functioning: Zumbo, B. D. (1999) explained about DIF that it occurs 

when    examinees from different groups show differing probabilities of success on the item 

after matching on the underlying ability  that the item is intended to measure. 

Focal group: Camilli, G. et al (1994) highlighted focal group as the group which is not 

favoured by the items. 

 

Item analysis: Zumbo B.D (1999) described item analysis as a set of statistical techniques 

to examine the   performance of individual items. 

 

Item bias: Karami H. (1998) explained about item bias that it occurs when examinees of 

different subgroups   perform differently because of some characteristic of the test item or 

testing situation that is not relevant to the test purpose. 

 

  Odds: Zumbo B.D (1999) pointed out odds as a likelihood of something to occur. 

 

 Odds ratio: David H. et al (2018) explained that odds ratio is the ratio of an event likely 

to occur to an event not likely to occur. 

 

 Reference group: Hambleton, Swaminathan and Rogers (1991) described reference 

group as the group of examinees who are favoured by the items. 
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1.15 Chapter summary 

The Chapter described the background of the study, problem statement, purpose of the 

study, justification for using binary logistic regression. The Chapter also discussed the 

research objectives, hypothesis, theoretical frame work of the study, significance of the 

study, limitations and delimitations of the study finally definition of operational terms. 
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CHAPTER TWO 

 

LITERATURE REVIEW 

 

2.1 Chapter Overview 

Chapter two is organized into five major sections. The first section gives a review of related 

studies. The second section presents a justification for using DIF to investigate whether 

visually impaired learners can outperform regular learners on 2018 Primary School 

Leaving Certificate of Education (PSLCE) in English Multiple Choice Past Paper Items. 

The third section gives subgroups in Differential Item Functioning analysis, DIF detection, 

last but not the least is the section of the DIF magnitude and finally the Chapter summary 

     

2.2 Review of related studies 

This section will provide review of related studies from different countries in the world. 

Firstly, review will be done on developed western countries, followed by the literature 

review from the developing countries finally from Malawi. 

 

  2.2.1 Review from some western countries 

David, H et al (2018) carried out a study on Differential Item Functioning on the sample of  

13694 candidates. The purpose of this study was to investigate whether the test items were  

fair to the two groups namely; reference and focal groups. The study was on both firstly, 

ethnicity where ethnically white UK Graduates were used as reference group against 

ethnically non-white UK graduates as focal group, secondly it was focused on gender 

where male UK graduates which were reference against female UK Graduates as focal 

groups. DIF was used to test 2773 questions across 14 sittings). 

 

The findings on gender from the study indicated that female UK graduates which is the focal 

group   consistently performed better than male UK graduates which is the reference group. 
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Furthermore, findings on race / ethnicity indicated that ethnically white students (reference 

group) outperformed the ethnically non- white students (focal group) (David, H. 2018). 

From what was observed, it showed that there was likelihood that members in the focal 

group could outperform those in the reference group. For example, the comparisons on 

gender where female UK graduates (focal group) outperformed members in the 

reference group (male UK graduates). It was therefore against this background that the 

current research investigated if indeed visually impaired (focal group) learners could 

outperform learners without visual impairments (reference group). 

 

2.2.2 Review from United States of America 

Oliveri, M et al (2018) administered quantitative and verbal reasoning items to the 

reference and focal groups. For example, they compared: (i) age (24 and younger which is 

focal group versus 25  and older which is reference group; (ii) Citizenship status (United 

States of America which is reference group versus non- United States of American citizens 

which is focal group), (iii) English  as the applicant’s best language (Yes or No); (iv) 

intended major field of graduate study (Science, Technology, Engineering, and 

Mathematics, STEM which is reference group; versus Business, Humanities, Arts and 

Social Sciences, Non- STEM which is focal group). The purpose of the study was to find 

out if members in the focal group could outperform their colleagues in the reference group. 

 

2.2.2.1 Results on quantitative reasoning 

The findings indicated that USA Citizens scored 15 B (reference group) while non- USA 

Citizens                          scored 12B (focal group), on the same citizenship of USA as reference group, they 

scored 12Cs while non-USA Citizens as focal group scored 17Cs. There were 12Bs in 

STEM (reference group) and 4Bs in Non-STEM (focal group). On English, Native English 

(reference group) scored no Bs while Non- Native English (focal group) graduates scored 

a single B. 

 

  2.2.2.2   Results on verbal reasoning 

The performance indicated the 12Bs and 18Cs in reference group (USA Citizenship) and 

the focal group scored 11Bs and 7Cs (Non – USA Citizenship. On STEM and Non- STEM, 
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there were 5Bs   and no Cs in the reference group (STEM) and 10Bs and 2Cs in the focal 

group Non-STEM). 

 

The members in the focal group at one instance outperformed their colleagues in the 

reference group. For example, Non- STEM (focal group) scored 10Bs and 2Cs while the 

STEM (reference group) scored 5Bs and no Cs. On the other hand, the members in the 

reference group outperformed   their colleagues in the focal group. For example, after 

analyzing the data on Citizenship, results indicated the 12Bs and 18Cs in reference group 

(USA Citizenship) and the focal group scored 11Bs and 7Cs (Non – USA Citizenship). 

The findings in this study are related to the current researcher’s objective number 3. To 

establish the type of DIF (Uniform or Non uniform) that Binary logistic Regression DIF 

detection procedure is able to detect in 2018 PSLCE English past paper test items. By the 

virtue of reference group performing better than focal group members as seen above                           is an 

illustration of the fulfillment of objective number 3 which was aimed at establishing the type 

of DIF   (Uniform or Non- uniform) displayed. 

 

Buzick, H. et al (2011) carried out a study which was aimed at identifying appropriate 

DIF detection strategies for students with disabilities. A research report titled 

‘Recommendations   for conducting Differential Item Functioning (DIF) Analysis for 

students with disabilities based on previous DIF Studies. The purpose of their study was to 

help ensure that strategies for differential item functioning (DIF) detection for students with 

disabilities are appropriate and lead                                to meaningful results. 

 

In their research report on standard administration it was emphasized that studies for DIF 

compare   students under the same testing conditions (Oliveri. M, et al 2018). In order to 

comply with (Oliveri, M. et al 2018) the study on learners without sight problems versus 

visually impaired learners used braille to learners with visual impairment so as to remove 

the barriers in accessing the test instructions. When students are compared under the same 

testing conditions, the comparison helps to establish that examinees from the reference and 

focal groups are correctly matched when using an internal matching (Clauser & Mazor, 

1998). To ensure uniformity of testing conditions, some students with disabilities took 
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assessments with accommodations. The testing accommodations were intended to remove 

barriers to accessing test items due to students’ disabilities. The psychometric function of 

accommodation is to increase the validity of inferences   about students with disabilities by 

offsetting specific disability – related, construct irrelevant impediments to performance. 

For example, a braille format test allows students who are visually impaired to access items 

that would be unreadable in paper, or computer format (Karami H. 2001). In line with this, 

the current researcher, asked the institutions to provide braille to visually impaired learners 

when administering the questionnaires so as to accommodate   visually impaired learners 

as well as providing large print items to ensure uniformity of test conditions. 

  

2.3 Findings of the study 

The comparisons were done which involved students with disabilities in both groups in an 

attempt   to improve matching of the students in the reference and focal groups by comparing 

groups with similar disabilities. 

 

74% of the comparisons that used students without disabilities in the reference group and 

students with disabilities in the focal group, had lower observed score means (score 

averages) for the focal                       group, among these comparisons, 48% of the comparisons involved 

studying the impact of accommodations. Of the comparisons in which students with 

disabilities were in both focal and reference groups, 32% had lower observed score means 

(score average) for the focal group. Among these comparisons, all but one involved studying 

the impact of accommodation. All comparisons in which the observed score distributions 

were similar, involved students with disabilities in both                     the reference and focal groups 

(Buzick H & Stone E, 2011). The current researcher used learners without visual 

impairment (reference group) versus visually impaired (focal group) learners whereby 

braille was used in learners with visual impairment so as to remove barriers of sight which 

could affect the performance of learners. 
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   2.4 Review from some countries in Africa 

2.4.1 Low vision learners in Kenya 

Mbithi, A. (2005) in her thesis titled “social and Academic Experiences of Learners with 

Low Vision in Integrated Primary Schools in Nairobi” carried out a research which was 

aimed at investigating the impact of social experiences on academic performance of 

learners with low vision. The researcher used the following objectives: to establish academic 

performance of learners  with low vision in integrated primary schools; determine the 

impact of social interaction with sighted peers and teachers on academic performance of 

learners with low vision; the role of family and community in the social experiences of 

learners with low vision; establish intervention                    measures by school to enhance social 

experiences and academic performance and to establish materials and facilities that support 

learners with low vision by the school. The researcher used descriptive survey research 

design. She did her study in three primary schools in two districts. The                                  researcher used 

purposive sampling procedure to select learners with low vision and teachers. The  target 

population was learners with low vision of classes 5, 6 and 7 as well as teachers in these 

classes and the head teachers. A questionnaire was used to collect data from the learners 

and teachers and an interview schedule for the head teachers. Data were analyzed using 

both descriptive and inferential statistics. 

 

It was found that the level of interaction between learners and teachers at the school had 

the highest influence on academic performance of learners with low vision and that support 

given by the school, for example, teaching resources and friendly environment influenced 

academic performance the least (Mbithi, A. 2005). 

      

2.4.2 Review from Uganda 

Kibanja, G. et al (2005) carried out a study whose title was “Challenges Faced by Visually 

Impaired Learners at Mackerere and Kyambogo Universities” which was aimed at 

investigating the challenges faced by visually impaired learners in Mackerere and 

Kyambogo Universities. The study followed a cross sectional survey design and involved 

a sample of 50 respondents which was comprised of visually impaired learners. Data were 

collected using questionnaires, interviews and document review. 
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2.5 Findings 

The findings indicated that visually impaired learners face a lot of challenges in achieving 

their academic goals, for example, 10% of the visually impaired learners are slow while 

brailing dictated   notes by the lecturers; 8% of the visually impaired learners find difficulty 

in writing course work;                6% of them lack machine such as braille, laptops, computers and 

also examination time or duration                              is inadequate for proper completion of the tasks. 

 

     2.5.1 Differential Item Functioning in Malawi 

 Studies on Differential Item Functioning done in Uganda were also done by Zimba B. (2018) 

who was investigating the effect of differential item functioning on gender. This was a 

replication study from what Jailosi did in 2012. Jailosi study was based on Item Response 

Theory to find out the effect of Differential Item Functioning on gender, both researchers 

(Jailosi. J, 2012 and Zimba. B, 2018) focused on Malawi School Certificate of Education 

Examinations (MSCE) in the learning area of computer science, paper one. So Zimba. 

B,(2018) did not use Item Response Theory as Jailosi did, instead the researcher used one 

of the Classical Test Theory methods, for example, Mantel- Haenszel detection procedure. 

The sample size which was used by Zimba. B, (2018) was 500 learners which was 

composed of 300 males and 200 females. 

 

The research findings from the study of Zimba, B. (2018) were that category “B” and “C” 

DIF magnitude was detected in 3 out of 34 items representing 8.82%. Out of the detected 

items, 66.67%                     had uniform DIF where as 33.33% had non- uniform DIF. The results 

revealed that males (reference group) performed better than females by 66.67% which was 

uniform DIF, on the other hand females (focal group) performed better than males by 

33.33% which was non- uniform DIF.      So, these findings are in agreement with the current 

researcher’s objective number 3 which was aimed at establishing the type of DIF either 

uniform or non-uniform which binary logistic regression is able to detect. 

 

Furthermore, Gondwe, M. (2012) carried out a study on gender Differential Item 

Functioning using   Item Response Theory (IRT) on Primary School Leaving Certificate of 
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Education Examinations (PSLCE) focusing on Mathematics Multiple Choice section. The 

researcher used sample size of 1630 learners from which 800 were girls and 830 were boys. 

The findings from the study were that out of 30 multiple choice items, 15 were flagged for 

differential item functioning. Boys were at an advantage over girls by 10 questions as 

opposed to 5 in favour of girls. 

 

The literature review went as far as checking the outline of topics of Master of Education 

Dissertations on Differential Item Functioning at University of Malawi, School of Education. 

The findings were that from the list of documented dissertations from 1983 up to November 

2019, no study had been done on differential item functioning focusing on learners with 

sight (reference group) versus visually impaired (focal group) learners. Furthermore, it had 

also been shown that no study had used binary logistic regression on learners with sight 

(reference group) versus visually impaired (focal group) learners in Malawian context. 

Lastly, research has shown that from 2012 to 2019, Gender Differential Item Functioning 

studies had been used by a large number of researchers in Malawi. For example, Jailosi, J. 

(2012) carried out a research to test       the items of computer studies for gender differential 

item functioning (DIF) and found the possible  sources of DIF using Likelihood Ratio Test. 

Secondly, Gondwe, M. (2012) carried out a study in which the researcher was trying to 

find out if Primary School Leaving Certificate of Education in  Mathematics (PSLCE) in 

Malawi still contain some items that function differentially in terms of gender based on 

ability levels using Item Response Theory Methods, thirdly, Zimba, B. (2018) did  a study 

in which the researcher was re-examining gender Differential Item Functioning (DIF) in 

Malawi School Certificate Of Education (MSCE) computer studies examination items 

using a Classical Test Theory (CTT) – based Mantel – Haenszel (MH) DIF detection 

procedure. 

 

Following the conclusions made from observations on DIF studies done in the world and the 

observations made on DIF studies done in Malawi, the researcher therefore investigated 

whether visually impaired (those with sight problems) learners can outperform learners 

without sight problems using binary logistic regression so as to bridge the gap. The other 
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reason for proposing to investigate this DIF was to add more knowledge in the academia 

which was there undiscovered yet. 

 

2.6 Justification for using Differential Item Functioning 

Basing on the review of research findings done in a number of countries, there is not much 

research done on investigating whether visually impaired learners can outperform learners 

without visual impairment using Binary Logistic Regression. In addition to this, little is 

known about the effects of differential item functioning on learners without visual 

impairment (reference group) versus visually impaired (focal group) learners. In view of 

this, the researcher would like to carry out a study on the specified group of learners 

mentioned above using binary logistic regression so as to bridge the gap in literature. 

 

2.7 Subgroups in Differential Item Functioning analysis 

There are at least two groups, i. e. focal (F) and reference (R) groups in any DIF study 

(Clauser & Mazor, 1998). The focal group, a group of minorities which is considered as 

potentially disadvantaged which is visually impaired learners. On the other hand, the group 

which is   considered as potentially advantaged by the test items is called reference group, 

in this study, it learners without visual impairment (Karami, 2012. 

 

2.8 Differential Item Functioning detection (DIF) 

 Lord, F.M (1980) realized that when establishing the validity of score inferences, the 

important                                                     issue is to assess the fairness of the test by analyzing DIF. This is a procedure 

used to determine if  the test items are fair and appropriate for assessing the knowledge in 

a specific learning area (subject) across similar groups of testees (Zimba B, 2018). DIF 

statistical techniques are based on the principle that if different groups of testees, e. g. 

learners without visual impairment (reference group) and visual impaired (focal group) 

learners are matched on the same level of ability, then they should perform similarly on 

individual test items regardless of group membership (Zumbo, B.D, 1999). The presence 

of DIF, signals that factors related to group membership affect the probability of correct 

response and threaten fair assessment of test items. Therefore, mechanisms   have been 

developed so as to detect DIF with the intention of improving equity in testees who have  the 
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same ability on the continuum of variation that the item is measuring (Kim. S 2001). 

Zumbo B.D et al (1999) states that there are two approaches for examining bias namely: 

judgmental and statistical. The judgmental approach is subjective in that it relies on the 

expert judges’ opinion to select biased items. Despite their subjectivity, the method is still 

being used in screening items for item bias to complement statistical methods which are 

objective. Nevertheless, Zimba; B. et al (2018) urges researchers to use statistical 

techniques because of this method’s defensibility. 

 

2.9 Magnitude of Differential Item Functioning 

Zumbo, B.D. (1998) explained that in most cases, it is not sufficient to just rely on the fact 

that all statistically significant items are displaying DIF because statistical power plays 

havoc on one’s ability to detect effects. It is along this line of thought that the researcher 

would like to show                                    the magnitude of DIF in this study. 

 

Measuring the magnitude of DIF follows, the same strategy as the statistical hypothesis 

testing except that one only works with the R- squared values at each step. An examination 

of both the 2- df Chi- square test in this method of logistic regression and a measure of 

effect size is needed to identify DIF (Zumbo, B.D. 1999). Without an examination of effect 

size, trivial effects could   be statistically significant when DIF test is based on a large 

sample size (Zumbo B. D, 1999). 

 

For an item to be classified as displaying DIF, the 2-df Chi-square test in logistic regression 

has to  have a p- value of less than or equal to 0.01 and the Zumbo, B.D. effect size measures 

must be at least an R- Squared of 0.130 (Zumbo B. D,1999). So when an item has been 

identified as displaying DIF, the sources of that DIF must be investigated to see if it is 

measuring factors which  are irrelevant to the construct, once it is seen that it is measuring 

factors which are irrelevant to the  construct then it is removed from the item bank. 

 

2.10 Chapter summary 

This Chapter reviewed the literature of related studies and found that no studies were done 

on visual impaired learners versus learners with sight using a methodology of binary 
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logistic regression. It is therefore for this reason that the researcher would like to bridge 

the gap which was there in the academia by conducting a study on the mentioned learners 

so as to bring new knowledge to the academia. This chapter also presented justification for 

investigating Differential Item Functioning using Binary Logistic Regression, presented 

subgroups in DIF and discussed the magnitude of  DIF  detection. 
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CHAPTER THREE 

 

METHODOLOGY 

3.1 Chapter overview 

This Chapter describes the choice of the paradigm for the study and its justification, 

research design for the study, data source, data collection instruments, research population 

and participants, sample and sampling techniques, data analysis, validity and reliability of 

data collection instruments, ethical considerations and chapter summary. 

 

3.2 Research paradigm 

  Paradigm is a conceptual lens through which the researcher examines the methodological 

aspects of the research to determine research methods that will be used and how the data 

will be analyzed (Hambleton, R. 1989)). Furthermore, Wiberg, M. (2007) explained a 

paradigm as a basic belief system and theoretical framework with assumptions about (1) 

ontology, (2) epistemology, (3) methodology and (4) methods. In other words, it is the 

researcher’s way of understanding the reality of the world and studying it. Paradigms are 

important because they provide beliefs and dictates, which for scholars in a particular 

discipline, influence what should be studied, how it should be studied, and how the results 

of the study should be interpreted (Karami, H. 2012). 

 

Furthermore, Paradigms are central to research design, because they impact on the nature 

of the research question; that is, what is to be studied. In designing the research study the 

principle of coherence can be preserved by ensuring that the research question and methods 

used fit logically within the paradigm (David, H.et al 2018). According to Camilli, G. et al 

(1994), the paradigm of study provides the frame and the structure of the study, and guides 

the researcher’s actions. 
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The study fell under the positivist paradigm which was proposed by August Comte (1798-

1857). The positivist paradigm defines the world view to research which is grounded in 

what is known as             scientific method of investigation. It is used to search for cause and effect 

relationships in nature. This paradigm was chosen as preferred world view for search, which 

tries to interpret observations in terms of facts or measured entities (Clause, B. et al 1998). 

Research located in this paradigm relies on deductive logic, formulation of hypotheses, 

testing those hypotheses, offering operational definitions and mathematical equations 

(models), calculations, extrapolations and expressions to derive conclusions. It aims to 

provide explanations and to make predictions based on measurable outcomes (Wiberg, M. 

2007). In this study, the researcher would be interested in predicting whether learners with 

visual impairment would outperform those without sight problems given the same 

conditions and all factors controlled. 

 

3.3 Justifications for using positivist paradigm 

The positivist paradigm of exploring social reality is based on the idea that one can best 

gain an understanding of human behaviour through observation and reason. According to 

the positivist paradigm, true knowledge is based on experience of senses and can be 

obtained by experiment (www.intgrty.co.za>2016/07/19). Basing on the research topic 

which was aimed at using Differential Item Functioning to investigate whether visually 

impaired (those with                              problems of sight as focal group) learners can outperform learners 

without problems of sight as reference group in 2018 PSLCE English Multiple Choice past 

paper items using binary logistic regression, the researcher used positivist paradigm and 

involved learners of different abilities, for example, some were learners without problems 

of sight and others were visually impaired learners. Data was obtained by experimentation 

as learners were put in two different groups (reference and focal), performance was 

observed and recorded. 

 

In this study, the researcher has focused on four components of a positivist paradigm 

namely, ontology, epistemology, methodology and methods. To begin with, Lord, F. 

(1980) described ontology as the nature of the researcher’s beliefs about reality, how it 

exists and what kind of knowledge can be known about it. The ontological position of                                             

http://www.intgrty.co.za/
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positivists is that of realism. Positivists believe that like the natural world, in the social 

world, there is a cause – effect relationship between phenomena and once established, they 

can be predicted with certainty in future. In line with this study, the work of independent 

variables for example Total Scores, Vision and interactions of the Total Scores and Vision 

would help to predict   the dependent variable which is performance. 

 

Secondly, the epistemological position of positivists is that of objectivism (the belief that 

there is single truth) (Kim, S. 2001). In this study, the researcher would come in as objective 

observer to study phenomena that exists independently of the researcher and would not 

affect or disturb what would be observed.                         The positivists believe that there is one truth. 

Zumbo, B.D et al (1999) explained that positivists believe that there are laws governing 

social phenomena, and by applying scientific methods, it is possible to formulate these laws 

and present them through factual statements. For example, the formulation of binary logistic 

regression model helps to predict the occurrence of the dependent variable. 

 

Thirdly, the positivist methodologies depend much on experimentation, formulation of 

hypothesis, the approach to analyze data is deductive (Hambleton, R. K. et al 1989). In line 

with this study, experimentation (investigation) was done by putting learners in two groups 

(reference group for learners without sight problems and focal group for visually impaired 

learners) and manipulate the independent variables so as to see if there will be an effect on 

the dependent variable (performance). 

 

Lastly, positivists carry out research using quantitative methods to generate information 

(Lord, F. 1980). With this in mind, the researcher was guided by this to use quantitative 

methods when doing the study. 

 

3.4 Research design 

The study followed purely quantitative approach. This quantitative approach used a 

positivist belief that social environment is real and constant regardless of setting and time 

(Camilli, G. et al 1994).           This approach demands objective discovery of truth which can be 

obtained after carrying out a research that is characterized by the traditional criteria of 
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internal and external validity, reliability, objectivity and generalizability (Gondwe, M. 

2012). So it is simple for the quantitative researchers to give indicators of rigor by presenting 

a relatively straightforward, transparent and methodological account within the 

standardized set of procedures. The study employed descriptive research design so as to 

explain sources of DIF. 

 

Baker, F. (2001) described research design as a blue print, an outline for conducting the 

study in a manner that control will be exercised over factors which can interfere                                    with the 

validity of the results. It was through this school of thought that the researcher obtained 

answers from the research objectives which guided the study. 

 

This study used a positivist paradigm to identify and analyze DIF in learners with sight 

(reference group) versus visually impaired (focal group) learners using binary logistic 

regression in the 2018 Primary School Leaving Certificate of Education (PSLCE) 

Examinations of English Past Paper Multiple Choice Items which were dichotomously 

scored. 

 

3.5 Justification for using Binary Logistic Regression for DIF detection. 

The Binary Logistic Regression was used because the nature of the data which was 

collected was  binary especially looking at the scoring format which is pass or fail in the 

multiple choice items. Furthermore, the procedure was used to predict about the occurrence 

of an event. So amongst all the methods used in Differential Item Functioning, for example, 

Item Response Theory (IRT), Mantel- Haenszel (MH) only Binary Logistic Regression is 

used to predict the occurrence of events. For example, to predict whether learners will pass 

(1) or fail (0) the examinations (Statisticssolutions). The rest only detect the presence of 

Differential Item Functioning (DIF) in the test. 

 

The following are some of the justifications for using Binary Logistic Regression besides 

the ones   explained above: 

Firstly, logistic regression is used when the data has one or more independent variables, 

which can            be either continuous (an interval or ratio variable) or categorical (i.e. an ordinal 

https://www.statisticssolutions.com/
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or nominal variable). Examples of continuous variables include revision time (measured in 

hours), intelligence (measured using IQ scores), examination performance (measured from 

0 to 100), weight (measured in kilograms), examples of ordinal variables include Likert 

items (e.g. a 7 – point scale from strongly agree to strongly disagree), and examples of 

nominal variables include gender (e.g. two groups: male and female). Ethnicity (e.g. Three 

groups: Caucasian, African American and Hispanic), Personality (introversion and 

extroversion, learners without visual problems   and visual impairment). In this study, the 

focus was on learners without visual problems (reference group) versus visually impaired 

(focal group) learners according to the data (Zumbo B.D, 1999). 

 

Secondly, there should be independence of observations and the dependent variables 

should be mutually exclusive and exhaustive categories. This means that the observation 

may fall on pass or fail, observation cannot fall on pass and fail at the same time. In line 

with this study, the odds of success are orthogonal (completely independent) to the odds of 

failure. These can happen                 without influencing one another. The dependent variable in this 

case is performance (pass or fail) which is binary. 

 

Binary Logistic Regression is useful for situations in which the researcher wants to be able 

to predict the presence or absence of a characteristic or outcome based on values of a set of 

predictor                        variables. It is similar to a linear regression model but is suited to models where 

the dependent variable is dichotomous (binary). Logistic regression coefficients can be 

used to estimate odds ratios for each of the independent variables in the model (Camilli, G. 

et al 1994). Along this line, the researcher would like to predict the odds of success of 

visually impaired learners. 

 

Hambleton, R. et al (1989) explained that binary logistic regression is used when dependent 

variable is binary (dichotomous) having two levels (pass, fail). Here the relationship 

between independent variables (predictors) and the dependent variables is no longer linear 

but non-linear. So log of odds is used to model the non- linear relationships which involves 

the data which is binary (dichotomously scored items). 
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The other justification was that the researcher would like to predict the probability of single 

categorical outcome. In this case the categorical outcome is success which may fall under 

two categories for example pass or fail. 

 

3.6 Assumptions of Binary Logistic Regression 

This section highlights the assumptions of binary logistic regression, to begin with, 

multicollinearity, this is when independent variables are strongly correlating to each other. 

When                 this is observed, it means that the predictors (independent variables) are measuring 

the same thing                               so one of them has to be removed to avoid repetition. 

 

The second one is that binary logistic regression is used when dependent variable is binary 

(dichotomous) having two levels (pass, fail) (David, H. et al 2018). Here the relationship 

between independent variables (predictors) and the dependent variables is no longer linear 

but non-linear. 

 

3.7 Data and Data Source 

Zumbo, B. D (1999) described data as information which is obtained when carrying out an 

investigation. The researcher used a 2018 PSLCE past paper of English Multiple Choice 

items as a questionnaire for collecting data. The structure of the data which was collected 

comprised of scores from multiple choice items from visually impaired and learners with 

sight which was binary (dichotomously scored). This data was very significant because it 

fitted to both the research topic as well as the research objectives. 

 

3.8 The Raw Data 

The data used in this research was randomly sampled from different institutions, refer to 

appendix G. The total marks for English Test was 40 (see Appendix G), the codes used in 

the table in that appendix G were as follows: Vision with code 1 (reference group) 

represents learners without sight problems, vision with code 2 (focal group) represents 

visually impaired learners, The code 0 in performance meant that the examinee failed the 

test and the code 1 in performance meant that the examinee passed the test. Learners in the 

focal group are being represented by the identity numbers ranging from 1 up to 200 which 
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meant that there were 200 participants in the focal while those in the reference group were 

ranging from 201 up to 400 meaning that there were 200 participants too.  See the appendix 

G. 

 

3.9 Data Collection Instrument 

Data collection is the process in which researchers gather information which is needed to 

answer research problem and data collection instrument is a device used to collect 

information (Zumbo, B.D. 1999). The instruments include: tests, questionnaires and 

interviews (Lord, F.1980). In the current study, the questionnaire that was used to collect 

data was the past paper of 2018 PSLCE   English paper of Malawi national examination (see 

Appendix B) which was administered to the stratified sample of learners in the respective 

primary schools. This paper of English Multiple choice was purposively chosen during the 

proposal stage. The questions on the paper were modified to suit learners with problems of 

sight, for example, some questionnaires were made of large print and others were brailed 

(see Appendix C), then the visual impairment specialist was asked to transcribe to braille 

for learners with visual impairment to use and transcribe the braille back to English for easy 

understanding during marking. In addition to this, learners with problems of sight were 

given extra time when responding to the items. 

 

3.10 Validity and Reliability of Data Collection Instruments 

Validity and reliability of an instrument is a key requirement in any research. Karami, H 

(2012) described validity as how well the measured variables capture the targeted concept 

of measurement whereas reliability was defined as the consistency of an instrument to 

produce stable results. Firstly during         test development at MANEB, item developers use test 

blue prints (tables of specifications) to guide them in terms of content coverage so as to 

establish content validity. Blue prints also guide test developers to consider all the levels 

of domains, for example, cognitive, affective, and psychomotor. MANEB involves item 

developers who are well qualified and experienced teachers and teacher trainers to do item 

writing. Since the examination paper (data collection instrument) was developed by 

MANEB it was assumed to be valid and bias free (reliable). As a result no pre- testing was 

done. The items were also standardized through moderation by MANEB. 
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3.11 Research Population and Participants 

David, H. et al (2018) explained research population as the totality of all subjects that 

conform to a set of specifications, comprising the entire group of persons that is of interest 

to the researcher and to whom the research results can be generalized. The research 

population for this study was made up of some of the 2021 examinees to whom the past 

paper of 2018 PSLCE was administered who were learners without sight problems 

(reference group) versus visually impaired  (focal group which was made up of learners with 

sight problems). The number of primary schools in Malawi which accommodates both 

visually impaired and learners with sight is twelve and it is this number which constituted 

a population. These Primary Schools were taken as a population because they handle 

learners who are visually impaired as well as learners with sight which is in line with the 

research topic. This study focused on learners with total blindness as well as those with 

low vision and the other learners without sight problems. 

 

Research participants are individuals or group of individuals about whom the researchers 

conducting research obtains data through interaction with the persons for identifiable 

private information (Zumbo, B. D. (1999). In this study, research participants were some 

of the 2021 PSLCE examinees              to whom the past paper of 2018 PSLCE of English multiple 

choice was administered. 

 

3.12 Sample and Sampling Techniques 

A sample is a portion or subset of the research population selected to participate in a study, 

representing the research population (Kim, S. 2001). Institutions which were used in this 

research were chosen using random sampling technique. The random sampling of schools 

where visual impaired learners and learners without sight problems are accommodated was 

chosen with intention of having equal likelihood of schools to be picked and represented. 

Stratified sampling of learners was also done in the random sampled schools in order for 

the learners to have equal likelihood of being picked and represented in the sample. The 

randomized six sampled schools were as follows: Montfort Primary School in Chiradzulu 

District, Nkope Hill Primary School from Mangochi District. These were from South West 

Education Division. Primary schools from Central East Education Division were: Salima 
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L.E.A Primary School from Salima District, Chilanga Primary School from Kasungu 

District. The schools from Central West Education Division were: Malingunde Primary 

School from Lilongwe Rural, Nsiyaludzu Primary School from Ntcheu District.  Literature 

mostly recommends a sample which is large enough so as to represent the                   population under 

study. Karami, H. (2012) explained that logistic regression and the Mantel- Haenszel 

statistics gained particular attention because the two methods can be used in detecting 

differential item functioning (DIF) in small sample sizes. For instance, Zumbo, B.D. (1999) 

pointed out that 200 participants per group are needed and this is not a remarkable sample 

size compared to Item Response Theory (IRT) which requires 1000 learners per group. In 

this study, the researcher                        used a sample of 400 participants from which 200 were learners 

without sight problems (reference group) and the other 200 participants were learners with 

sight problems (focal group) as the study fell under the theoretical framework of Classical 

Test Theory (CTT). 

 

 3.13 Data Analysis 

Data analysis refers to the process of applying statistical techniques to describe, condense 

and recap, and evaluate data (Clause, B. et al 1998). In DIF analysis, there are a number of 

statistical software packages that are used. In analysis of DIF when employing an approach 

of binary logistic                regression, some of the software packages used are LORDIF, Statistical 

Package for Social Scientists (SPSS) and Stata (Wiberg, M. 2007). 

 

Data analysis was done in two stages, firstly assumptions of outliers were checked using 

P– P plots in order to fit the model to the data.Secondly, the data was analyzed using Binary 

Logistic Regression DIF detection procedures using the software of Statistical Package for 

Social Scientists (SPSS). The researcher purposively used hierarchical strategy to ensure 

control over the independent variables (predictors) to be included in the model unlike the 

empirical strategy (Forward and Backward methods) where the system   decides which 

predictors to be included or removed from the model. 
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3.14 Ethical Considerations 

Research ethics must be given a priority because they ensure the rights and privacy of the 

subjects participating in data collection process to be protected (Clause, B.E., Mazor, K. 

M. (1998). In this research, ethical considerations were observed and followed, for example 

the researcher used confidentiality and informed consent to the participants. 

 

On informed consent, permission was sought from various District Education Managers to 

collect data in their schools, see Appendix E. 

 

On confidentiality; when collecting data, the participants used numbers on top of each and 

every page of the answer script for identification. 

 

Furthermore, The University of Malawi (School of Education) served the researcher with 

an introductory letter which was used for seeking permission from various institutions for 

data collection (see Appendix D). 

 

3.15 Chapter summary 

The Chapter discussed the following aspects: research paradigm as positivist which 

emphasizes objectivism in its approach, research design as quantitative, data and data 

source where the researcher used dichotomously scored items from visually impaired 

learners and learners without sight problems, data collection, sampling techniques for 

example random sampling and stratified sampling, data analysis which was done by using 

a software called Statistical Package for Social Scientists (SPSS), validity and reliability 

of data collection instruments and finally ethical considerations. 
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CHAPTER FOUR 

 

 PRESENTATION AND DISCUSSION OF THE RESULTS 

4.1 Chapter Overview 

This chapter has checked some of the assumptions of binary logistic regression, presented 

results of the study and discussed the findings with reference to research objectives 

presented in chapter 1 finally chapter summary. 

 

4.2 Checking Assumptions of Binary Logistic Regression 

Multicollinearity was checked by the use of collinearity diagnostics, where Tolerance and 

Variable Inflation Factor (VIF) were used (Zumbo, B.D. 1999). Under Variable Inflation 

Factor (VIF) the values were not greater than 10, for example the value of VIF in Table 1 

is 3.773 which is indeed not greater than 10, as it is, and this meant that there was no 

multicollinearity which meant that the independent variables were not correlating each 

other highly. (Hambleton, R. et al 1989) explained that multicollinearity is observed when 

the values of VIF is greater than 10.   
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Table 1: Showing Multicollinearity of Predictors 

 

Model Unstandardized 

Coefficients 

Standardized 

Coefficients 

T Sig. Collinearity 

Statistics 

B Std. Error Beta Tolerance VIF 

 (Constant) -.256 .056  -4.552 .000   

 

 

1 

TOTAL 

SCORES 

.021 .003 .338 7.286 .000 .265 3.773 

 VISION .567 .046 .572 12.30 

7 

.000 .265 3.773 

When there was no multicollinearity between predictor variables meant that the predictor 

variables (independent variables) were not measuring the same thing twice. In addition to 

this, when the predictor variables were measuring the same thing twice then the results 

could be false and this could have    negative impact on the interpretation of results. 

Furthermore, under VIF, both independent variables namely Total Scores and Vision had 

value of 3.773 which was not greater than 10. Again, this meant that the predictors were not 

strongly correlating to each other (no multicollinearity). 

 

The other assumption was that binary logistic regression is used when dependent variable 

is binary (dichotomous) having two levels (pass, fail) (Lord, F. 1980). Here the relationship 

between independent variables (predictors) and the dependent variables was no longer linear 

but non-linear. 

 

The last assumption was, outliers; to check for outliers, Mahalanobis distances, scatterplot, 

standardized residuals, P-P Plots and boxplots are used (Zumbo, B.D 1999). The                  researcher 

had purposively used P – P Plot to see if the data contained outliers. See the output in Table 

2. 
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Table 2 shows the spread of the predicted and observed scores on the P – P Plot. There is                     

a small difference between the predicted (expected) and observed scores, the scores have 

formed a line from the bottom left up to the right corner. They are almost linear. 

This shows that there are                     no outliers in the data.  

 

Table 2 : P-P Plot Showing Outliers 

 

 

4.3 Discussion of Results of the Data Analysis 

This section has discussed about fitting the model to the data using block 0, contingency 

table for Hosmer and Lemeshow Test, Classification Table and Omnibus Test. Finally, it 

has also discussed about research findings in relation to the research objectives and research 

hypotheses. 
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4.4 Fitting the Model to the Data 

Table 3: Block 0 (Model 0) with no predictors 

 

 

 

 

 

 

 

 

Table 3 presented a model having no independent variables (predictors). The function of 

this model 0 above was to serve as a bench mark for comparing results from other blocks 

(models) where independent variables (predictors)  w e r e  used. For example, where 

predictors w e r e  used for instance Total Scores, Vision and the interaction of Total 

Scores and Vision, the odds of success of learners without visual impairment will be 

observed as  well as those of visually impaired learners, unlike in block 0 (model 0) where 

no predictors were  used. This block 0 (model 0) having no independent variables 

(predictors) w a s  indicating the prediction of 56.3% accuracy, see the table 4.3 above. 

This meant that the model could give a prediction of performance even in the absence of 

predictors but this prediction will be compared with the ones obtained from blocks 

(models) 1 to 3 which will involve the use of independent   variables (predictors) 

thereafter decision will be made to see which model gives true prediction. 

 

 

 

 

 

 

 

 

 

 Observed Predicted 

 PERFORMANCE Percentage 

Correct  FAIL PASS 

 PERFORMAN 

CE 

FAIL 0 175 .0 

Step 0 PASS 0 225 100.0 

 Overall Percentage   56.3 
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     Table 4: Model Data Fit 

Contingency Table for Hosmer and Lemeshow Test 

 PERFORMANCE = 

FAIL 

PERFORMANCE = 

PASS 

Total 

Observed Expected Observed Expected 

 

 

 

Step 1 

1 34 34.788 1 .212 35 

2 41 41.254 1 .746 42 

3 38 37.050 1 1.950 39 

4 33 34.141 9 7.859 42 

5 22 19.659 20 22.341 42 

6 7 5.092 28 29.908 35 

7 0 1.818 36 34.182 36 

 8 0 .744 37 36.256 37 

9 0 .305 39 38.695 39 

10 0 .151 53 52.849 53 

 

The contingency Table of Hosmer and Lemeshow Test is used to check if the model 

adequately fits the data. The model adequately fits the data when there is no difference 

between the expected and the observed score. For example, in the table above the expected 

failure of learners was 34.788   and the observed failure was 34, from this it can be 

concluded to say that the difference is very small. Again on the performance as pass, the 

expected score is 52.849 and the observed score is 53, see the table 4.4 above, on this one 

the difference between predicted and observed scores is very small which can be concluded 

to say that there is no difference between the predicted and the             observed scores, therefore 

the model adequately fits the data. When the differences between the predicted and 

observed scores is large, then it is concluded to say that the model does not fit the data. 
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Table 5: Model Data Fit 

 

 

 

 

 

 

 

 

 

a. The cut value is .500 

When data is analyzed using binary logistic regression, there are three methods used 

namely: forward, backward and hierarchical methods. In forward method, the system adds 

some of the predictor variables in the model which are important, in the backward method, 

the system removes some of the weak independent variables (predictors). While in the 

hierarchical method the researcher has control over the choice of the predictors 

(independent variables) to be included in the model. So, the researcher used the hierarchical 

method with the intention of having                           control over the independent variables. Hierarchical 

method has three models which are produced                                namely; model 0 (block 0) this is the model 

without the predictors, model 1 (block 1), this model has one independent variable 

(predictor), model 2, this is the model with two independent variables (predictors) and model 

3, has three independent (predictors) variables namely, Total Scores, Vision and the 

interaction of the two predictors. The classification table provides an indication about how 

well the model is able to predict the correct category, see table 4. 5 above. Values in this   

block (model) are compared to the values in block 0 (model 0) to see whether there is an 

improvement when the independent variables (predictors) are added in the model. 

According to the model above, it is giving prediction of 94% accuracy. The model without 

predictors (block 0) shows the prediction of 56.3 %, this shows that there is significant 

improvement in fit over block                        0 (model 0 that is the model without the predictors) where 

no predictors were used. 

 Observed Predicted 

 PERFORMANCE Percentage 

Correct  FAIL:  PASS 

 PERFORMAN 

CE 

FAIL 175 0 100.0 

Step 1 PASS 24 201 89.3 

 Overall Percentage   94.0 
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When the predictors are added in the model, the classification table gives a prediction of 

94% accuracy about the performance of learners without sight problems versus learners 

with sight problems during data analysis. 

 

Table 6 is illustrating model data fit using Omnibus Test of Model Coefficients. 

 

Table 6: Omnibus Tests of Model Coefficients 

 

 Chi-square Df Sig. 

 Step 373.144 1 .000 

Step 1 Block 373.144 1 .000 

 Model 373.144 1 .000 

 

This table was taken from block 1: This is the block (model) in hierarchical strategy which 

made use of one independent variable during data analysis of binary logistic regression. 

 

Table 7: Omnibus Tests of Model Coefficients 

 Chi-square Df Sig. 

 Step 34.310 1 .000 

Step 1 Block 34.310 1 .000 

 Model 407.454 2 .000 

 

This table was taken from block 2. This is the block (model) in hierarchical strategy which 

made                          use of two independent variables during data analysis of binary logistic regression. 

 

 

 

 

 

 



37 

 

Table 8: Omnibus Tests of Model Coefficients 

 Chi-square Df Sig. 

 Step 9.691 1 .002 

Step 1 Block 9.691 1 .002 

 Model 417.145 3 .000 

 

Table 8 was taken from block 3: This is the block (model) in hierarchical strategy which 

made use of three independent variables during data analysis of binary logistic regression. 

The Omnibus Test is a Chi – Square Test which establishes the good fit of the model to the 

data if and only if the p-value is 0.000 or 0.002. When that happens, it is an indication that it 

is statistically                  significant and is an indication of good model data fit (Zumbo, B .D. 1999). 

Looking at the tables above from blocks (models) 1 to 3, all the p- values are 0.000 or 0.002 

showing statistically significance which means that the model fits the data. This also means 

that there is significant improvement in fit over block 0 (model 0) which has no 

independent variables (predictor). 

 

When the p – value is 0.000 and 0.002 showing that the model fits the data, then we reject 

the alternate hypothesis which states that the data does not fit the model and hold on to the 

null hypothesis which states that the data fits the model well. The 3 which is seen in the 

column of degrees of freedom (df) represents number of model in this respect it is model 

3, likewise in the column of df in the block 2, there is 2 which represents number of the 

model which is model 2 the same applies to block 1 of Omnibus test of model coefficient. 

Block 1 above is representing model with one independent variable, block 2 is representing 

model 2 with two independent variables finally block 3 is representing model 3 having 

three independent variables. 
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Table 9 and Table 10 are illustrating the model data fit using Hosmer and Lemeshow 
Test 

 

   

  Table 9: Hosmer and Lemeshow Test 

Step Chi-square Df Sig. 

1 8.216 8 .413 

 

This table was taken from block 1, the p-value shows not statistically significant. Hosmer- 

Lemeshow test works in a different way from the Chi- square in that when the p-values are 

not significant as it is in the table above, the value which is not significant is an indication 

that the model fits the data. Hosmer Lemeshow test uses non significance of the model to 

indicate good model data fit unlike Omnibus tests explained above. 

 

Table 10: Hosmer and Lemeshow Test 

Step Chi-square Df Sig. 

1 4.367 8 .823 

 

This table is from block 2. The p-values shows not statistically significant to indicate good 

model fit.  

 

Table 11: Hosmer and Lemeshow Test 

This table was taken from block 3. 

Step Chi-square Df Sig. 

1 4.277 5 .510 

    

 

Hosmer and Lemeshow Test is a Chi – Square test which seeks the non – significance of the 

model in order to establish good model data fit. In other words, it seeks the significance of 

the model in order to establish that the model does not fit the data well. (Zumbo, B.D. 1999).                     

Looking at the p – values above in the tables 10 and 11, they are all greater than 0.05 showing   
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non –significance of the model hence indicating good model data fit. Unlike Omnibus test 

which establishes the good model data fit if it is statistically significant but Hosmer and 

Lemeshow test indicates good model data fit if the model shows non- statistically 

significance. 

 

4.5 Discussion of Research Findings with Reference to Study Objectives 

 4.5.1 Accomplishment of objective No.1 

To measure the extent to which DIF could  be  detected in visually impaired learners 

relative to those with sight or vice versa.in 2018 (PSLCE) multiple choice in English past 

paper. 

 

Table 12: Variables in the Equation of odds ratio and log of odds 

 

 

Table 12 shows the dependent variable (outcome variable, criterion) was dichotomous 

(binary) having two levels (1, 0) Where 1 was representing pass or yes and 0 was 

representing fail or no. So the relationship between predictors and dependent variable was 

non-linear. The researcher wanted to predict the probability of the target group in this 

respect learners with visual impairment passing examinations. To model the relationship 

between predictors and probabilities falling into the target group, therefore log of odds and 

odds ratio were used since the relationship was non-linear. It was not correct to be saying 

that                 for every 1unit increase in the predictor (total scores) the change in raw scores increased 

 B S.E. Wald Df Sig. Exp( 

B) 

95% C.I.for 

EXP(B) 

 

Lower Upper  

 TOT .296 .053 30.615 1 .000 1.344 1.210 1.493  

 

Step 1a 

VISION( 

1) 

 

3.732 

 

.808 

 

21.312 

 

1 

 

.000 

41.74 

7 

 

8.562 

 

203.552 

 Constant -8.021 1.220 43.253 1 .000 .000   
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by 0.296. Likewise, for every 1unit increase in predictor (vision referring to learners 

without sight problems whose code was 1) the change in raw scores increased by 3.732. 

Since the relationship between predictors and                     the dependent variables was non-linear. 

Instead, log of odds or logit and odds ratio were used to model the non-linear relationship 

(Karami, H. 2012). 

 

From Table 12, it was observed that for every 1unit increase in the predictor variable in 

this respect total scores, the log of odds increased by 0.296 and for every 1unit increase in 

the predictor variable (learners without sight problems), the log of odds increased by 3.732. 

This indicated that the log            of odds (3.732) for regular learners was higher than the log of 

odds (0.296) for visually impaired learners. This explained that learners without sight 

problems had more log of odds of performing better than visually impaired learners whose 

log of odds was less. 

 

From the column of Exp(B) which was the column of odds ratio, for every 1 unit increase 

the independent variable (the Total Scores) moved up the odds of excelling increased by 

1.344 times. This meant that the odds of passing the examinations increased by 1.344 times. 

Furthermore, from the same column, it was also observed that learners without sight 

problems had the odds of 41.747 times more likely to pass examinations than the visually 

impaired learners. 

 

In addition to this, the p- values of the predictors (Total scores and Vision) were both 

statistically                     significant having the p-values of 0.000 in each case. From the table above, the 

extent to which DIF was detected was 41.747 times more likely than the visually impaired 

learners. The results from the table above clearly indicated that the test items were 

favouring one subgroup which was learners without sight problems, this was an indication   

that test items were functioning differentially. These results in this study are in agreement 

with other research findings which indicated that visually impaired learners face a lot of 

challenges in achieving their academic performances (Kibanja, G. et al 2005). For example, 

10% of visual impaired learners in Mackerere  University were slow while brailing dictated 

notes by their lecturers, also examination time though   they were given extra time, still it 
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was not enough for proper completion of tasks. This contributed     to their low performance 

as compared to learners without sight problems. 

 

   4.5.2 Accomplishment of objective No 2 

To determine the group (focal or reference) which the DIF in PSLCE in English Multiple 

choice items disadvantaged. 

 

According to Table 12 above, in the column of standardized scores {Exp (B)}, it showed 

the predictor variable of Vision coded 1. This code was standing for learners without sight 

problems. In that column {Exp (B)} there were odds of 41.747. This meant that learners 

without sight problems (those in the reference group) had odds of 41.747 more likely to 

perform better than the learners with problems of sight. This odds ratio showed that there 

was uniform DIF displayed which meant that items favoured learners without sight 

problems and that learners with visual impairment (those in the focal group) were 

disadvantaged. From these results above, we rejected the null hypothesis {H0: Differential 

Item Functioning was the same for the two groups (Reference and Focal Groups) .In other 

words, there was no difference in performance between learners without visual impairment 

and visually impaired learners)} in favour of alternate hypothesis (Ha: Differential Item 

Functioning was not the same for the two groups (Reference and Focal Groups). 

 

In other words, there was a difference in performance between learners without sight 

problems and visually impaired learners). Therefore learners without sight problems 

outperformed the visually impaired learners. These                        results were in agreement with what 

was reported in literature that members in the reference (USA Citizenship) outperformed 

their colleagues in the focal group (Non- USA Citizenship)(Oliveri, M. et al (2018)). 

 

These results from the binary logistic regression where it was evident that the learners 

without sight problems performed better in an examination than those learners with sight 

problems were in agreement with the Classical Test Theory which states that every 

observed score contains an error. Diagrammatically it can be represented as follows: True 



42 

 

Score = Observed Score + Error which could be diagrammatically represented as follows: 

T = X +E.  

 

4.5.3 Accomplishment of objective No. 3 

To establish the type of DIF (Uniform or Non-Uniform) that Binary Logistic Regression 

DIF detection procedure was able to detect in PSLCE English Paper with a section on 

multiple choice items. 

 

Results in Table 12 in the column of unstandardized scores (Column B), the predictor 

Vision (1) had a value of 3.732. The Vision with code 1 was representing learners without 

sight problems. The value of Vision (1) showed that for every 1 unit increase in the 

predictor variable in this respect learners without sight problems, the log of odds increased 

by 3.732. This showed that the log of odds (3.732) for learners without sight problems was 

higher than the log of odds (0.296) for visually impaired learners. This explained that 

learners without sight problems had more log of odds of performing better than visually 

impaired learners whose log of odds was less. The fact that learners without visual 

problems had more log of odds of performing better than visually impaired learners showed 

the presence of uniform DIF between the two groups. 

 

Chulu, B.W. (2018) explained that the theoretical framework of Differential Item 

Functioning (DIF) is used to measure the amount of intelligence (theta) in people. For 

example in learners without sight problems and those with visual impairment, in males and 

females (Gender DIF) just to mention a few. Furthermore, Chulu, B.W (2018) explained 

that DIF studies are carried out to see if the reasoning capacity of visually impaired learners 

is the same as those learners without sight problems. When carrying out the study, the 

researcher   considered the aspect of inclusive education called equity and access. 

Following this aspect the researcher provided visual impaired learners with braille and 

large print to those with low vision. This was done to remove the barriers which could 

prevent visual impaired learners from accessing the assessment items.  
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Despite all these efforts of removing factors which could prevent visually impaired learners 

from performing better in the assessment items still the results showed that learners without 

problems of sight performed better than those learners with sight problems. This is 

therefore an indication that the reasoning capacity of learners without sight problems was 

higher than their colleagues with sight problems. 

 

Table 13:  Predictor (vision) and dependent variable (performance) 

 PERFORMANC

E 

Total 

FAIL PASS 

VISION 

REGULAR              

LEARNERS 
23 177 200 

VISUAL IMPAIRED 

LEARNERS 
64 136 200 

 

 

Total 

87 313 400 

 

Table 13 shows that number of learners without visual impairment who took part in 

responding to the assessment items of English Multiple Choice paper was 200, from this 

number 177 learners passed the test while 23 learners failed the test. Furthermore, the 

number of learners with visual impairment who took part in responding to the assessment 

items was 200, from this number 136 learners passed the test while 64 learners with visual 

impairment failed the test. Looking at the figures of learners who passed the test both in 

learners without visual impairment and with visual impairment (177 learners without visual 

problems and 136 learners with visual impairment), it is evident that more learners without 

visual impairment passed the test as compared to the learners with visual impairment. 

Hence learners with visual impairment were disadvantaged. This showed that items 

favoured the learners without visual problems.  
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Table 14: Performance of learners with and without visual impairment 

 

 

The Table 14 shows that 177 learners without visual impairments passed the test which 

was represented by the highest green bar and 136 learners with visual impairments passed 

the test which was represented by the lower green bar. From these figures shown above 

more learners without visual impairments passed the test and those with visual impairments 

who passed the test were less. 

 

Hence there were more failures in learners with visual impairments (illustrated by the 

highest blue bar) and few number of learners without visual impairments failed the test 

(illustrated by the short blue bar). This is an indication that learners with visual impairments 

were disadvantaged by the test items. 

 

4.6 Chapter summary 

This chapter discussed the assumptions of binary logistic regression for example, outliers 

and multicollinearity. Checked assumptions of Binary Logistic Regression. Furthermore, it 

discussed the model data fit to see if the data fits the model, discussed research findings with 

reference to study objectives. The research findings indicated that the log            of odds (3.732) 

for learners without sight problems passing examinations was higher than the log of odds 

(0.296) for visually impaired learners passing examinations. This implied that learners 
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without sight problems outperformed their colleagues with sight problems in the 

examinations.  
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CHAPTER FIVE 

 

 CONCLUSION AND RECOMMENDATIONS FOR FURTHER STUDIES 

5.1 Chapter Overview 

This Chapter provides, summary of the results, implications of the study, 

recommendations to MANEB, and recommendations for future research. 

 

5.2 Summary of the Results 

The DIF detection procedure was able to detect statistically significant Uniform DIF in 

PSLCE   English Multiple Choice Items. However, the results did not show Non – Uniform 

DIF. This meant   that one subgroup (reference group which was the group of learners 

without sight problems)                  consistently outperformed the focal group which was the group 

of learners with sight problems. The results had also shown that Binary Logistic 

Regression DIF detection method was more   conservative in the detection of DIF in 

l ea rn ers  without problems of sight and visually impaired learners in the 2018 PSLCE 

English Multiple Choice Items. 

 

Finally, this method mentioned above worked effectively supporting what was reported in 

literature that Binary logistic Regression procedure works very effective even with small 

samples of about 200 per group (Karami, H. 2012). 

 

5.3 Implications of the Study 

The results from this study have implications on test quality. Examination results from 

MANEB are used for making important decisions regarding certification, placement and 

selection. The results are also an indicator of the quality of test items as produced by 

MANEB. For this reason, a complete evaluation of test quality may be required and must 

include a proper evaluation of all  the test items to ensure that all the test items are assessing 

only skills which are identified as part  of the domain being tested and should avoid 
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extraneous factors which are irrelevant to the construct (Karami, H. 2012). It is imperative 

that all the test items should be fair to all the learners                                from all the subgroups of the test 

population. Furthermore, it is necessary for item writers to develop test items and subject 

them to pilot studies which should include proper item analysis for  DIF so that the selected 

items for administration are free from differential functioning. 

 

5.4 Recommendations to the Malawi National Examinations Board (MANEB) 

Hambleton (2006) recommended that, after formal judgmental review of a measuring 

instrument and DIF analysis, a feedback of the findings should be given to the item 

developers of the instrument for future use. As such, the following recommendations could 

be considered by MANEB: 

• Should consider conducting DIF analysis on test items for visual and learners 

without sight problems at PSLCE and other national examination levels for 

example, Junior Certificate of Education and Malawi School Certificate of 

Education. 

• Should also consider conducting DIF on examination items for other subjects. 

Zumbo, B. D. (1999) had indicated that, because some tests are imperfect, they, in 

fact, may contain some items which measure extraneous factors that are irrelevant to 

the construct. MANEB should provide accessible test formats such as braille or 

large print to ensure equal access for visual impaired learners. 

 

5.5 Recommendations to the Ministry of Education 

• Should encourage and promote inclusive education where learners with visual 

impairments will access their education 

 

5.6 Recommendations for Future Research 

       The following are recommendations for future research: 

• Using DIF on test items to investigate whether socio economic status affects 

the performance of learners in a classroom. 
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• Using DIF on test items to investigate whether learners with Learning 

Difficulties (LD) (Focal group) can outperform their colleagues with Hearing 

Impairments (Reference group) in an examination. 

 

5.7 Chapter Summary 

This Chapter discussed the results of data analysis using Binary Logistic Regression DIF 

detection   procedures on visually impaired learners as focal group versus learners without 

sight problems as reference group. It also discussed the implications of the study where it 

was highlighted that there was a need to have proper evaluation of all the test items because 

test items play a great role in making  important decisions regarding selection and 

certification just to mention a few. It further discussed the recommendations to MANEB 

where three issues were highlighted; firstly, urging MANEB to adopt conducting DIF 

analysis on test items, last but not the least, advantages of Binary logistic regression when 

analyzing data and lastly extending the use of DIF to other subjects apart from English. 

Finally the Chapter discussed recommendations for future research where two areas were 

suggested for someone to conduct the study. 
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APPENDICES 

Appendix 1: Press release of national examination results by Malawi National 

Examination Board (Maneb) 
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Appendix 2: 2018 Primary School Leaving Certificate of Education question paper 

for English
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Appendix 3: Showing modified paper (Large Print) 
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Appendix 4: Introductory letter from the University of Malawi in respect of data 

collection by the researcher 
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Appendix 5: Introductory letters to the District Education Managers in various 

Districts requesting data collection in their Schools 
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Appendix 6:  Permission letters from the District Education Managers in various 

Districts to collect data in their schools 
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Appendix 7: Showing Raw Data before Analysis 

 

DIV SCH VISION DISTRICT PERFORMANCE ID TOTAL 

 

CWED 

NSIYALUDZU

 SC

HOOL 

FOR THE BLIND 

 

2 

 

NTCHEU 

 

0 

 

001 

 

18 

  2  0 002 19 

  2  1 003 32 

  2  1 004 32 

  2  1 005 29 

  2  1 006 23 

  2  1 007 23 

  2  1 008 28 

  2  1 009 28 

  2  1 010 28 

  2  1 011 28 

  2  1 012 28 

  2  1 013 28 

  2  0 014 10 



106 

 

  2  1 015 27 

  2  1 016 27 

  2  1 017 27 

  2  0 018 11 

  2  0 019 11 

  2  0 020 11 

  2  1 021 25 

  2  1 022 25 

  2  1 023 26 

  2  1 024 26 

  2  1 025 26 

  2  1 026 26 

  2  1 027 26 

  2  1 028 26 

  2  1 029 26 

  2  1 030 26 

  2  0 031 12 

  2  0 032 12 

  2  0 033 12 

  2  0 034 12 



107 

 

  2  0 035 12 

  2  0 036 12 

  2  1 037 26 

  2  1 038 26 

  2  1 039 26 

  2  1 040 26 

  2  1 041 26 

  2  1 042 26 

  2  1 043 39 

  2  1 044 39 

  2  1 045 39 

  2  1 046 25 

  2  1 047 25 

  2  1 048 25 

  2  1 049 25 

  2  1 050 25 

  2  0 051 13 

  2  0 052 13 

  2  0 053 13 

  2  0 054 13 



108 

 

  2  0 055 13 

  2  0 056 13 

  2  0 057 13 

  2  0 058 13 

  2  1 059 27 

  2  1 060 27 

  2  1 061 27 

  2  1 062 27 

  2  1 063 27 

  2  1 064 27 

 

SEED 

NKOPE HILL 

SCHOOL 

FOR THE BLIND 

 

2 

 

MANGOCHI 

 

1 

 

065 

 

38 

  2  1 066 38 

  2  1 067 38 

  2  1 068 38 

  2  1 069 38 

  2  1 070 38 

  2  1 071 38 

  2  1 072 38 



109 

 

  2  1 073 38 

  2  1 074 38 

  2  1 075 38 

  2  1 076 38 

  2  1 077 24 

  2  1 078 24 

  2  1 079 24 

  2  1 080 24 

  2  1 081 24 

  2  1 082 24 

  2  1 083 24 

  2  0 084 14 

  2  0 085 14 

  2  0 086 14 

  2  0 087 14 

  2  1 088 14 

  2  0 089 14 

  2  0 090 14 

  2  0 091 14 

  2  0 092 14 



110 

 

  2  0 093 14 

  2  0 094 14 

  2  0 095 14 

  2  0 096 14 

  2  0 097 14 

  2  0 098 14 

  2  0 099 14 

  2  0 100 14 

  2  1 101 28 

  2  1 102 28 

  2  1 103 28 

  2  1 104 28 

  2  1 105 28 

  2  1 106 28 

  2  1 107 28 

  2  1 108 28 

  2  1 109 37 

  2  1 110 37 

  2  1 111 37 

  2  1 112 37 



111 

 

  2  1 113 37 

  2  1 114 37 

  2  1 115 37 

  2  1 116 37 

  2  1 117 37 

  2  1 118 37 

  2  1 119 37 

  2  1 120 37 

  2  1 121 37 

  2  1 122 37 

  2  1 123 37 

  2  1 124 23 

  2  0 125 23 

  2  0 126 23 

  2  1 127 23 

  2  1 128 23 

  2  1 129 23 

  2  1 130 23 

  2  1 131 23 

  2  1 132 23 



112 

 

  2  1 133 23 

  2  1 134 23 

  2  1 135 23 

  2  0 136 15 

  2  0 137 15 

  2  0 138 15 

  2  0 139 15 

  2  0 140 15 

  2  0 141 15 

  2  0 142 15 

  2  0 143 15 

  2  0 144 15 

  2  0 145 15 

  2  0 146 15 

  2  0 147 15 

  2  0 148 15 

  2  0 149 15 

   

 

 

  

 

 

 

 

 

 

 

 



113 

 

 

 

2 

 

 

0 

 

 

150 

 

 

15 

  2  0 151 15 

  2  0 152 15 

  2  0 153 15 

  2  1 154 29 

  2  1 155 29 

  2  1 156 29 

  2  1 157 29 

  2  1 158 29 

  2  1 159 29 

  2  1 160 29 

  2  1 161 29 

  2  1 162 29 

  2  1 163 29 

  2  1 164 29 

  2  1 165 36 



114 

 

 

CWED 

MALINGUNDE

 SC

HOOL 

FOR THE BLIND 

 

2 

 

LILONGWE 

 

1 

 

166 

 

36 

  2  1 167 36 

  2  1 168 36 

  2  1 169 36 

  2  1 170 36 

  2  1 171 36 

  2  1 172 36 

  2  1 173 36 

  2  1 174 36 

  2  1 175 36 

  2  1 176 36 

  2  1 177 36 

  2  1 178 36 

  2  1 179 36 

  2  1 180 36 

  2  1 181 36 

  2  1 182 36 



115 

 

  2  1 183 36 

  2  1 184 36 

  2  1 185 36 

  2  1 186 36 

  2  1 187 36 

  2  1 188 22 

  2  1 189 22 

  2  1 190 22 

  2  1 191 22 

  2  1 192 22 

  2  1 193 22 

  2  1 194 22 

  2  1 195 22 

  2  1 196 22 

  2  1 197 22 

  2  1 198 22 

  2  1 199 22 

  2  0 200 16 

  1  0 201 16 

  1  0 202 16 



116 

 

  1  0 203 16 

  1  0 204 16 

  1  0 205 16 

  1  0 206 16 

  1  0 207 16 

  1  0 208 16 

  1  0 209 16 

  1  0 210 16 

  1  0 211 16 

  1  0 212 16 

  1  0 213 16 

  1  0 214 16 

  1  0 215 16 

  1  0 216 16 

  1  0 217 16 

  1  0 218 16 

  1  0 219 16 

  1  0 220 16 

  1  0 221 16 

  1  0 222 16 



117 

 

  1  0 223 16 

  1  1 224 30 

  1  1 225 30 

  1  1 226 30 

  1  1 227 30 

  1  1 228 30 

  1  1 229 30 

  1  1 230 30 

  1  1 231 30 

  1  1 232 30 

  1  1 233 30 

  1  1 234 30 

  1  1 235 30 

  1  1 236 30 

  1  1 237 30 

  1  1 238 30 

  1  1 239 30 

  1  1 240 30 

 

CEED 

CHILANGA 

SCHOOL FOR 

 

1 

 

KASUNGU 

 

1 

 

241 

 

35 



118 

 

THE BLIND 

  1  1 242 35 

  1  1 243 35 

  1  1 244 35 

  1  1 245 35 

  1  1 246 35 

  1  1 247 35 

  1  1 248 35 

  1  1 249 35 

  1  1 250 35 

  1  1 251 35 

  1  1 252 35 

  1  1 253 35 

  1  1 254 35 

  1  1 255 35 

  1  1 256 35 

  1  1 257 35 

  1  1 258 35 

  1  1 259 35 

  1  1 260 35 



119 

 

  1  1 261 35 

  1  1 262 35 

  1  1 263 35 

  1  1 264 35 

  1  1 265 21 

  1  1 266 21 

  1  1 267 21 

  1  1 268 21 

  1  1 269 21 

  1  1 270 21 

  1  1 271 21 

  1  1 272 21 

  1  1 273 21 

  1  1 274 21 

  1  1 275 21 

  1  1 276 21 

  1  1 277 21 

  1  1 278 21 

  1  1 279 21 

  1  1 280 21 



120 

 

  1  1 281 21 

  1  0 282 17 

  1  0 283 17 

  1  0 284 17 

  1  0 285 17 

  1  0 286 17 

  1  0 287 17 

  1  0 288 17 

  1  0 289 17 

  1  0 290 17 

  1  0 291 17 

  1  0 292 17 

  1  0 293 17 

  1  0 294 17 

  1  0 295 17 

  1  0 296 17 

  1  0 297 17 

  1  0 298 17 

  1  0 299 17 

  1  0 300 17 



121 

 

  1  0 301 17 

  1  0 302 17 

  1  1 303 31 

  1  1 304 31 

  1  1 305 31 

  1  1 306 31 

  1  1 307 31 

  1  1 308 31 

  1  1 309 31 

  1  1 310 31 

  1  1 311 31 

  1  1 312 31 

  1  1 313 31 

  1  1 314 31 

 

SHED 

MONTFORT 

SCHOOL FOR 

THE BLIND 

 

1 

 

CHIRADZULU 

 

1 

 

315 

 

31 

  1  1 316 31 

  1  1 317 31 

  1  1 318 31 



122 

 

  1  1 319 31 

  1  1 320 31 

  1  1 321 31 

  1  1 322 34 

  1  1 323 34 

  1  1 324 34 

  1  1 325 34 

  1  1 326 34 

  1  1 327 34 

  1  1 328 34 

  1  1 329 34 

  1  1 330 34 

  1  1 331 34 

  1  1 332 34 

  1  1 333 34 

  1  1 334 34 

  1  1 335 34 

  1  1 336 34 

  1  1 337 20 

  1  1 338 20 



123 

 

  1  1 339 20 

  1  1 340 20 

  1  1 341 20 

  1  1 342 20 

  1  1 343 20 

  1  1 344 20 

  1  1 345 20 

  1  1 346 20 

  1  1 347 20 

  1  1 348 20 

  1  1 349 20 

  1  0 350 18 

  1  1 351 18 

  1  0 352 18 

  1  0 353 18 

  1  0 354 18 

  1  0 355 18 

  1  1 356 32 

  1  1 357 32 

  1  1 358 32 



124 

 

  1  1 359 32 

  1  1 360 32 

  1  1 361 32 

  1  1 362 32 

  1  1 363 32 

  1  1 364 32 

  1  1 365 32 

  1  1 366 32 

  1  1 367 32 

  1  1 368 32 

  1  1 369 32 

 

CEED 

SALIMA 

SCHOOL FOR 

THE BLIND 

 

1 

 

SALIMA 

 

1 

 

370 

 

33 

  1  1 371 33 

  1  1 372 33 

  1  1 373 33 

  1  1 374 33 

  1  1 375 33 

  1  1 376 33 



125 

 

  1  1 377 33 

  1  1 378 33 

  1  1 379 33 

  1  1 380 33 

  1  1 381 33 

  1  1 382 33 

  1  1 383 33 

  1  1 384 33 

  1  1 385 33 

  1  1 386 33 

  1  1 387 33 

  1  1 388 33 

  1  1 389 33 

  1  1 390 33 

  1  0 391 19 

  1  0 392 19 

  1  0 393 19 

  1  0 394 19 

  1  0 395 19 

  1  0 396 19 



126 

 

  1  0 397 19 

  1  0 398 19 

  1  0 399 19 

  1  0 400 19 

 

 


