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EXECUTIVE SU~Il\-IARY 

Learners' Achievement in Chandina Learning Improvement Project: an _ 
£valuation 

Introduction 

From its inception to the end of phase I (March 1996), main concern of 
B RAC's education programme was to complement the government's 
Universal Primary Education (UPE) scheme through providing access for 
poor children to e.ducation with a view to eradicating illiteracy from the 
society. As the programme progressed and experienced, and based on the 
research findings. it has been realized that there was much room for 
qualitative improvement. This realization led them BRAC to initiate further 
intervention to make its . Non-Formal Primary Education (NFPE) more 
eftective. From the beginning of phase II (April 1996), the main emphasis 
was put on the quality of education in the BRAC schools. 

Accordingly, BRAC initiated an experimental education project known as 
Chandina Learning Improvement Project (CLIP) to improve the quality of 
education. The project was implemented in three team offices of Chandina, 
Debidwar and Borura of Comilla region. The major aims of the project were 
to improve both the quality of students' learning and teachers' teaching. 
Students' achievement is one of the important factors that determine the 
efticiency of an educational intervention. This study aimed at assessing the 
level of academic achievement of the learners in CLIP schools as well as 
regular NFPE and .Kishore K.ishori (KK) school.s keeping the common 
content taught to them in the two basic subjects of Bangia and ~fathematics, 
in the first seven months of the commencement of class in sample schoo~s. 

The study was undertaken in tour areas of Comilla region, of which three 
from CLIP area and the fourth one Nowabpur trom regular area. Ten NFPE 
schools from each of the tour areas and ten KK schools from each of 
Chandina. Borura and Nowabpur areas were randomly selected tor this 
purpose. All of the learners who were present at the sample schools on the 
day the test was held ,.vere included in the study. 

/\ tes~ instrnmem basf'..d on the competencies taught in the sample ';chools 
during the first sev~n months of their :)peration. was developed fer the study. 
The instrument C(lt.~ered the rnaior competencies in the tvJo basi-: :3'.tbiects of 
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Bangia and Mathematics. The instrument was a question-answer sheet. 
Before finalizing, it was pre-tested with a group of learners having similar 
background, for validity. The test was administered by 18 Field Investigators 
(Fis) who were adequately trained for the purpose and the researchers · 
accompanied the Fls to several sample schools to conduct the test 
effectively. 

1\-Iajor findings 

It was revealed from the study that in Bangia, mean scores of the learners of 
all categories crossed the 49.66% mark. About half of the NFPE learners and 
around 58~1o of the KK school goers in the CLIP areas scored more than 
60~1o. Among NFPE-CLIP learners. those from Borura scored the highest 
followed by those from De bid war. In the case of KK learners too, the Borura 
learners scored the highest. 

The study also found that in Mathematics~ mean scores of the learners of ail 
categories crossed the 37~1o mark. Around 24~~ and 37~1o of the NFPE and 
KK learners respectively in the CLIP areas scored more than 600./o. In the 
CLIP areas, the ·NFPE learners from Debidwar scored the highest, tollowed 
by those from Borura. In the case of KK schools in the CLIP areas, The 
Borura learners scored the highest. 

The KK learners performed much better than those of NFPE in all areas 
irrespective of subjects. The reason tor the better pertormance by the KK 
learners might be due to their wider general awareness of the content and 
competencies than their counterpart in the NFPE schools in the same period 
of time. 

Leanters in all school categories scored higher in Bangia than in 
rvfathematics. Except for boys in Borura KK schools, b()ys in all the other 
sc,hool categories performed better than girls irrespective of subjects. 

The study found no general trend of ditierence in learners' performance with 
variation in their ages. It was also tound that there were no significant 
int1uences of learners' background on their achievement. 

It was also observed from the stud~.; that learners in ali categories of schools 
in the CLIP areas performed better than their counterpart in regular area. 
However, the learners! pertormance level in the CLIP areas remaind below 
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the mastery level. This might be due to the failure in addressing the low 
achievers effectively and also to the failure on the part of teachers and staff 
in getting good hold of the innovation. 

The study suggests that special attention has to be given to push up the 
performance level of low achievers as well as others, and also to bridge the 
gender gap. It also suggests that comprehensive training tor the staff may be 
organized to give them a thorough understanding of the innovation. 
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Background 

BRAC initiated its non-formal ed~cation programme !or children who never · 
went to schools and who dropped out of schools. They predominantly come 
from the lower stratum of the society. The programme started in 1985 with 
22 experimental schools and n~w operates more than 34 thousand schools. 
It is designated as Non-Formal Primary Education (NFPE) as the 
programme provides primary education through non-formal approach. It was 
designed to impart education through one teacher schooling and to make the 
classroom interesting to the children. 

Based on children's age, BRAC operates two models of NFPE schools. The 
first one is NFPE tor children of 8 to 1 0 years and the st-cond one is Basic 
Education for Older Children (BEOC) also known as KK. tor the children 
of 11 to 16 years. These children either have never been enrolled in a school 
or have dropped out from 'school prior to completion of the primary cycle 
without having any literacy. A new curriculum and text material different 
from the formal one, have been developed and the teachers and the 
supervisors are trained tor the programme. In these schools about 70°·o of the 
learners and 90~/o of the teachers are females. 

From its inception to the end of phase I ( March 1996 ), the major concern of 
the programme was to complement the governmenfs Universal Primary 
Education (UPE) programme through providing access for poor children to 
the education with a view to eradicating illiteracy from the society. As the 
programme progressed and experienced, it has been realized that th~re was 
much room for qualitative improvement. This has been supported by Verma 
and others (Verma et al, 1996:32) who found that the BRAC school 
graduates faced problems while coping with l\1athematics and English 
curriculum when they joined in the tormal school. This realization led 
BRAC to initiate further intervention to make its NFPE more effective. 
From the beginning of phase II (April 1996). the main emphasis was put on 
the quality of education in the BRAC schools. BRAC decided to keep the 
number of schools around 34,000 and planned to implement a pilot 
experimental project known as Chandina Learning Improvement Project 
(CLIP) \vhich would aim at improving the qualitative aspects of the 
education programme (Karim, 1997 ). 'This study tocused on the achievement 
of lean1crs in CLIP schools. 
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The CLIP: a new experimental project in NFPE 

The CLIP is a three year long experimental -project of BRAC's NFPE 
programme which stm1ed in October 1996 and will continue upto September 
1999. The project started with 1 00 first year (out of which 30 are Kishore 
Kishori schools) and 62 secon~ year schools in three NFPE team offices in 
the Comilla region. The team offices are located at Chandina, Debidwar and 
Borura. 

The project aims at improving both the quality of student's learning and 
teacher's teaching. The project's major concerns are to review the 
curriculum, the teaching methods, the training of the teachers and the 
trainers. classroom organisation and any other aspects of the NFPE schools 
that may contribute to the overall qualitative improvement, and the student's 
learning capacity. Thus, the long-term objective of the CLIP is to promote 
the students and the teachers as reflective practitioners and independent 
lifelong learners so that they can utilize their learning on a continuing basis. 
The short-term objective is to promote thinking, creativity and life skills to 
accelerate and widen the areas of learning (Karim, 1997). 

In order to meet its aims and objectives, CLIP has developed an academic 
and administrative teacher support system which includes the Core Group, 
Programme Organisers (POs), Programme Assisstants (PAs), Resource 
Teachers (RTs), Resource Centre and cluster-wise demonstration schools. 
The core group members evaluate the existing curriculum, change them 
according to the project's objectives, develop the needed supporting 
materials, design training manuals and conduct monthly refreshers courses 
tor the teachers. 

The CLIP has some salient features of its own. The salient features include a 
more child-centred participatory approach, teacher as a facilitator rather than 
an instructor, emphasis on peer learning through small group activities and 
individual assignments. These also include an increased pace of learning, 
blending continuous assessment with standardised tests to ensure equivalent 
academic standards. diversified lean1ing situations to suit different learning 
styles of learners~ decentralized teacher support system with room for 
t1exibility in curriculum supplementation. These further include training and 
workshop for sta1I development in order to create room tor constant 
improvisation. This initiative expects super;isors to take part in teaching in 
order to supptJrt teachers technically on the job (Karim. 1997). 
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Rationale of the study 

While there was a plan to give an achievement test to all students in the 
CLIP schools at the very beginning of the session. such test could be 
designed and administered only after three months of the commencement of 
the class. The existing practice of assessing students' performance through 
teacher made and marked test does not provide any meaningful description 
(Latif et al, 1995:4) or comparative picture of learners' actual achievement. 
The above account led to a need for assessment that follow a test common to 
ditierent school categories and programme. This assessment would enable 
the programme personnel as well as the teachers to have a comparative 
picture of learners' achievement among programme, teams and schools as 
well. This assessment would also provide a basis of comparison for further 
improvement. 

Objective of the study 

The overall objective of the study was to assess the level of achievement of 
the learners in CLIP schools. The specitic objectives were to: 

• assess the achievement of learners in CLIP schools; 
• measure learners' subject-wise achievement~ 
• assess team area-wise learners· achievement: and 
• examine whether there is any difference in achievement of the students of 

CLIP and regular schools. 

Nlethodology 

Sample of the study 

The study was conducted in four areas of Comilla district under four team 
0fiices ofNFPE. Out of these four team oftices~ three (Chandina, Debidwar 
and Borura) had CLIP schoois and the fourth (Nowabpur) was a regular 
NFPE team office. Ten NFPE schools from each of the four team offices 
were randomly seiected for the stud;·. Besides, ten Kishore Kishori (KK), 
aiso known as BEOC. schools from ~ach of the three teams viz. Chandina.. 
Borura and Nowabpur \vere also randomly sele~ted. No KK schools were in 
ooer~tion at Debidwar. Thus the samcle of the studv stood at 40 NFPE and 

1 • • 

30 KK schools. All these schools started their i)peration about the same time. 
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The learners who were present at the schools on the day the test was 
administered were taken as the sample population for the study. Thus the 
total learners were 2175, out of which 964 (352 boys, 612 girls), 583 (179 · 
boys. 404 girls). 329 ( 116 boys. 213 girls) and 299 (96 boys. 203 giris) were 
NFPE-CLIP, KK.-CLIP, NFPE and KK learners respectively. The following 
table is showing the distribution of the sample: 

Table 1 . Distribution of the study sample. 

I ProQramme I T earn Type of schools 
l - I -
: 1 office NFPE I KK 
j I 

1 
Number of 

1 
Number of I Number of I Number of 

! I 1
1 

schools 1 learners 1
1 

schools 1 learners 1 

i CLIP I Chandina 1 10 i 329 1 10 i 296 1 

l i Debidwar i · 10 I 315 
I Borura 10 320 10 287 
~--------~---------+---------+--------~--------~ 
! Total , 30 964 20 583 

Regular i Nowabpur i 10 329 10 299 
Total l 40 1293 30 882 

Test Instrument 

A test instrument based on the contents / competencies taught in these 
schools during the first seven months of their operation, was developed for 
the study. The instrument covered the major competencies in the two ba"iic 
subjects: Bangia and Mathematics. The Bangia language test items were 
developed to test the learners skills of decoding the alphabets and the 
shorokars (vowel symbol), writing words and sentences, comprehension of 
unseen text having reading level comparable to text book and creativei tree 
writing. On the other hand, the 1\tlathematics test items of the instrument 
were developed for assessing learners' skills of recognising and writing 
numbers~ the understanding of some basic number properties (odd-even. 
larger-smaller, order and place value). and also the skills in the basic 
operations of addition. subtraction, multiplication. problem solving and 
tamiilarity to the known geometric shapes, and so on. 

The instrument consisted of 23 items in Bangia and 20 in !vfathematics. 
Among these items there were expiicit as well as thought provoking 

437 



questions. The instrument was a question-answer sheet. Examples of model 
answers were provided with more difficult questions.. Before finalising the 
instrument it was ~re-tested with a group of learners having similar 
background to ensure its validity. Another survey instrument tor collecting 
learners' background information such as those of age, sex, parental 
education, access to media, previous schooling etc. were used in the study. 

Administering the test 

A group of 18 Field Investigators (Fls) were recruited for conducting the 
test. They had been trained sufficiently for the purpose prior to conducting 
the test. It was a paper-pencil test and the sample BRAC school learners got 
acquainted with the test tor the first time through a dummy test conducted 
in the sample schools about two weeks betore the tinal test. It was a two and 
a half hour test and the Fis helped the learners in understanding the 
questions.To conduct the test eflectively the researchers accompanied the 
Fis to several sample schools. 

Oata processing and analysis 

Immediately after the test, the test papers and the items of the test papers 
were evaluated and coded by trained Research Assistants (RAs) tollowing a 
manual prepared by the researchers. There were 100 variables in each of the 
two subjects, Bangia and Mathematics, in the instrument. The scores for the 
variables were estimated through weighing correct partially correct and 
incorrect answers by 1, 0.5 and 0 respectively. The total score of a lean1er 
was calculated by summing up the weighed scores in the two subjects 
seperately. 

Conceptual aspects 

In studying a system conststmg of inputs. educational processes. and 
outputs, one of the most desirable outputs is students' achievement. Thus, 
students' achievement is one of the major indices reflecting the degree of 
efficiency of ~he prima~v· education system (Chantavanich et al. 1990:18 ~1. In 
gene;i'al term. achieYemcnt is the degre~! •J f sacces-; obtained after inputting a 
c~;tain amonn! of ':!ffort. 

Asses~;ing learners · achie· ... ·ement i::; essentially as~;;essir.g tor learning. The 
S!t~..:r.:ess and relative ,._..a!ue of asst;!s~jng t~.Jr !earning depends on the 
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assessment techniques used. which further leads to answering the following 
questions, like: what are the overall purposes, or aims of assessing? Who are 
the audiences? How .can we assess? What are the criteria tor assessing? 
What are the modes of assessing? What is the type of tool used tor 
assessing? These questions and responses to these together formulate the 
conceptual tramework outlined below. This approach as adopted from Harris 
and Bell (Harris and BelL 1990:86) will be followed in this study. 

Conceptual Framework 

Objective 
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RESULTS 

School type and mean score 

It was revealed from the study that in Bangia (Table 2); learners in the CLIP 
schools scored better than their counterpart in regular schools. Lean1ers in 
the NFPE-CLIP schools scored, on an average 57 .24, whereas learners in the 
NFPE-regular schools scored 49 .66. In both the cases, the KK learners did 
better than the NFPE learners. Learners in the KK-CLIP and KK-regular 
schools scored 62.24 and 60.24 respectively. Male learners in all the cases 
scored higher than the females, except those in the KK.-CLIP schools. 

Table 2. ~Jean scores of the learners in Bangia by school type and sex. 

r---
j Type of school Boys Girls Both 

'N"FPE I CLIP 58.87 56.31 57.24>1< 
Regular 49.91 49.52 49.66 I 

L I --~KJ~(~--~--~C~L~W~--~---6~1-.-88----~----62-.-40----~---62-.-2-4*~~--~! 

l ! Regular 1 63.07 58.91 60.24 ] 
*= signjficant at p<.OOl row 2 v/s 3. **=not significant at p<.05 row 4 v/s 5. 

On an average, in Mathematics (Table 3) too, the learners of CLIP schools 
scored higher than those of the regular schools. Like Bang!a, learners in KK 
schools performed better than those in NFPE schools. Learners in KK 
schools under CLIP scored the highest (53.66), followed by KK-regular 
learners ( 49.40) and NFPE··CLIP learners (48.65 ). [n all the cases boys 
scored higher than girls. 

Table 3. Mean scores of the learners in Mathematics by schooi type and sex. 

Type of school i Boys Gir!s Both ' ' ' 

I 
i 

-+ ___j 

:N'FPE CLIP i 50.23 ~7.74 48.65* I 

Regular 39.53 35.36 36.97 
~---- KK ---r---rr IP---.---- " .. f)i -~()-:----·----- - ·-.;·::.- .... 6~ · 
; J. l----~ • I _,), , L ··-~--- ),;,, .b --~..2:2_ • : 
: i Re·rular ' 51.36 : -+8.-r; . .+9.-W : ·-·---·---.. ·---- ·- ··---=--.. - ----------- -- -----. .. ----.. ·-··-------· .. ·-------.. -- ·--·-- --- --

..... ., :;igr.ificant at p<. OOl row 2 vts 3 and row·~·;/ ". 5. 
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Learners in all types of schools scored higher 111 Bangia than m 
Mathematics . 

. Area and learners' seore 

Table 4 presents team-wise learners' score in Bangia. NFPE learners in 
Borura scored the highest (58 . .35), followed by Debidwar (57.88). NFPE 
learners in Nowabpur scored the lowest (49.66). In the case of KK too, 
!earners in Borura scored the highest (67.61), followed by learners in 
Nowabpur (60.24). Boys did better than girls in all the cases. except KK 
learners in Borura. But the difference between the perfonnances of boys and 
girls were not statistically significant in all the categories of schools except 
KK-regular schools in Nowabpur. 

Table 4. Mean scores of the learners in Bangia by sex, school type and team 
oftice. 

Type of school j Team office Boys Girls Both 
N"FPE l Chand ina 56.66*"' I 54.70 55.46 I 

i · Debidwar 59.39** ! 57.08 57.88 I 

! Borura 60.65** 57.06 58.35 I I 
I ----' 

I Nowab12ur 49.91*"' i 49.52 49.66 
i I KK L Chand ina 58.08'1<* 56.58 57.04 
I Borura 65.81 ** I 68.40 67.61 

I NowabEur 63.07* I 58.91 60.24 I 

*= significant at p<.05 column 3 v/s 4. **=not significant at p<.05 column 3 v/s 4. 

In Mathematics, on an average, NFPE learners in all the four areas scored 
less than 50 percent (Table 5). NFPE learners in Chandina, Debidwar and 
Borura scored, on an average. around 50 whereas NFPE learners in 
Nowabpur scored 36.97. Learners in KK schools in Bontra scored the 
highest (57.69). Learners of the KK schools in the areas of Chandina and 
Nowabpur scored armmd 50. In ivlathematics. boys in all the team areas and 
school t);pes scored better than the girls. But the difference in the 
performances of boys and girls was statistically signiticant only in the case 
NFPE-regular learners in Nowabpur. 
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Table 5. Mean scores of the learners in Mathematics by sex. school type and 
team. 

1 Type of school T eatp_ office · B~s Girls Both 

I NFPE Chandina 49.90"'* 47.30 I 48.31 

I De bid war 50.61** 48.16 i 49.01 
! Borura 50.11"'* 47.75 48.61 
I 

I Nowabpur I 39.53"' I 35.36 : 36.97 L 
I KK I Chan dina 51.85** I 48.76 i 49.71 

I -
Borura 58.23"'* 57.45 57.69 

I I Nowabpur 51.36*"' 48.47 49.40 I 

·~-==significant at p<.OS column 3 v/s 4, "'*:::::: not significant at p<.OS column 3 v/s 4. 

Learners, school type and score band 

Table 6 presents the proportion of learners according to their scores in 
Bangia and school type. About 20°.to of the learners in NFPE-CLIP schools 
scored 40 percent or below whereas about 27°/o learners in NFPE-regular 
schools came under that category. The proportion of those learners in NFPE
CLIP and NFPE-regular schools who scored more than 60 were about 48~1o 

and 240.'0, respectively. The proportion of the learners in KK schools in both 
the cases of CLIP and regular who scored 40 percent or below were almost 
the same (about l20.1o ). The proportion of the learners belonging to CLIP and 
regular schools who scored more than 60 were also more or less the same in 
these two cases i.e about 57.62~·t0 and 58. 18~'0, respectively. But the 
proportion of learners who scored more than 80% \Vere significantly 
different in the cases of NFPE-CLIP and NFPE-regular ( 5. 700.'0 and 0 .600,'o) 
as well as KK-CLIP and KK-regular (12.520.1o and 6.35°1o). 
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Table 6. Distribution of learners bv score bands in Bangia and type of 
school. 

Score band i KK I 
~----~--~----------~--------~----------~ I J Regular ! 

41- so 1 1 29 1 
(9.70) I I (12.55) (21.58) (11.84) 

51-60 
I 

190 
! 

88 ! 108 59 
(19.71) (26. 75) I (18.52) (19.73) 

61-70 I 215 58 I 114 94 I I (22.30) (17.63) (19.55) (31.44) I I 
11- 80 1 193 20 

1 (20.02) (6.08) 
149 61 

(25.56) (20AO) 
73 19 

(12.52) (6.36) 
81 & above 1 55 02 

1 (5.71) (0.60) 
Total I 964 329 583 299 

1 i (100) (100) (100) (100) 
Figures in the parentheses indicate percentage of learners. 

Among the learners in NFPE-CLIP schools the proportion of both boys and 
gtrls who scored 61-70 happened to be the highest (Table 7). In the case of 
learners in NFPE-regular schools the score band of 51-60 was obtained by 
the highest proportion of boys, whereas the score band of 40 and below were 
obtained by the highest proportion of girls. On the other hand, among the 
learners in KK-CLIP schools, highest proportion of boys and girls both 
scored 71-80 whereas.their counterpart in regular schools scored 61-70. 
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Table 7. Distribution of learners by score bands in Bangia. type of school 
and sex. 

·:N"FPE KK 1 Score 1 

i band ! 
I ~~ -----C-UP------~--. -R-eg-u-la-r----~----C-L-W------~---R-egu--1-~--~ 
I ~1 ----~------r-----~------~----~------r-----~----~ 
I ! Boys i Girls Boys j Girls Boys Girls Boys Girls 
i-Upt-o +-1 ------=--+1---=----+------+-=---+----+----+--~-t-----=~ 
I 40 I 

43 
(24.02) 

46 

As tar as scores in l'vlathematics are concerned~ the results showed that the 
proportion of learners in NFPE schools in the CLIP areas who scored 40 and 
below, was about 29°1o (Table 8). This proportion was about 59~'0 in case of 
the learners in the NFPE-regular schools. The proportion of learners who 
scored more than 60'% were about 24~'o and 5% respectively among the 
NFPE-CLIP and NFPE-regular schools. KK learners in CLIP and regular 
schools who scored 40 and below were about 21 '% and 25°/o respectively. 
But the proportion of learners in these two cases who scored more than 60%> 
were significantly different. The proportions were about 390.'0 and 21 0.'0 
respectively. A very negligible proportion of learners in all the cases scored 
more than 800.1o. 
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Table 8. Distribution of learners by score bands in Mathematics and type of 
school. 

Score band :N"FPE KK 
CLIP Regular CLIP Regular 

Up to 40 283 193 123 74 
I ! (29.36) I (58.66) I (21.10) I (24. 75) 

i 41- 50 I 190 I 77 I 96 77 I I 
I ' (19.71) I (23.40) I (16.47) J25.75l I 

! 51-60 I 260 I 42 134 86 
I 

(26.97) I (12.77) (22.98) (28.76) I I 
I ,_ 

6... 70 I I - I .., 

I 

I 
I 

i 71- 80 68 I 02 71 18 I 
L_----~--~~<~7._0~5) __ -+l--~(0_.6_1~)--~--~(1~2-~18~)--~--~(~6.~02~)--~ 
1 81 & above 06 1 00 03 02 I 

~~ --------~--~<0~.6=2=)--~t--~(0~.0~0~)--~--~<0~.S~l~)--~---(~0_.6_7~)-~ 
i Total 964 1 329 583 299 
! 1 (100) 1 (100) 1 (100) (100) 
Figures in the parentheses indicate percentage of learners. 

Among the learners in NFPE-CLIP schools, the highest proportion of boys 
scored 51-60 and the highest proportion of girls scored 40 and below. In the 
case of the learners in NFPE-regular schools, the highest proportion of both 
the boys and girls scored 40 and below (Table 9). The highest proportion of 
boys and girls among KK learners in CLIP schools scored 61-70 whereas 
their counterpart in KK.-regular schools scored 51-60. 
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. Table 9. Distribution of learners by score bands in Mathematics. type of 
school and sex. 

I I 
1 Score j • N'FPE KK 
I band I l I 
I 

t 
CLIP I Regular l CLIP Regular 

: 
i 

I Boys j Girls Boys I Girls Boys I Girls I Boys I Girls I 

I I I 

j 

J 
J I Up to 40 ! 91 ! 192 

i I (25.85) l (31.37) 
59 134 34 I 89 20 54 I 

(26.60) I (50.86) (62.91) (18.99) (22.03) (20.83) 

! 
41-so 1 62 I 128 34 43 23 1 73 23 54 

i (17.61) 1 (20.92) (29.311 120.19) (12.85) i (18.0_"D_ (23.9~ J26.6Ql 
I 51-60 57 I I 107 i 153 I 17 I 25 I 43 I 91 I 29 
I 

1 (30.40) 1 (25.oo) 1 (14.66) 1 (11. 74) 1 (24.02) (22.52) (30.21) (28.08) 1 I 
I I 63 I 94 I 05 I 10 I 46 I 110 I 16 I 61-70 26 I 

(17.90) I 27.23) I (16.67) i 
71-80 

Total 612 
i (100) (100) 
Figures in the parentheses indicate percentage of learners. 

Area-wise learners and score band 

The highest proportion of NFPE-CLIP learners in Chandina and Debidwar 
(22.97~/o and 22.22%)) scored 61-70 in Bangia (Annexure 1). The highest 
proportion of NFPE boys and girls in Chandina scored the same 61-70, but 
in De bid war. the highest proportion of boys (27 .52%) and girls ( 19 .90•%) 
scored 61-70 and 71-80 respectively. In Borura, the highest proportion of 
NFPE learners (21.88%) scored 61-70 and 71-80, the highest proportion of 
boys (26.08~1o) and girls (22.92°/o) scored 71-80 and 61-70 respectively. 
Among the NFPE learners in Nowabpur, the highest proportion of learners 
l27.35°1o) scored 40 and below and this proportion was different among the 
boys and girls. The highest proportion of boys (31.89~1o_) scored 61-70 and 
the highest proportion of girls (27.23~o) scored 40 and below. These 
indicated a more gender equity in the perfonmmce of NFPE-CLIP learners. 

Among the KK learners in Chandina the highest proportion (20.9~(%) 

scored about 51-<SO (Annexure 2) in Bangia. The scores obtained by the 
highest proportion of boys and girls were different. They scored 40 and 
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below. and 51-60 respectively. The highest proportion of KK learners in 
CLIP in Borura (34 .87~1o) and regular in Nowabpur (31.43o/o) scored 71-80 
and 61-70, respectively. Scores obtained by the .highest proportion of boys 
and girls were the same in both the ·areas. 

In Mathematics (Annexure 3 ), the highest proportions of NFPE-CLIP 
learners in both Chandina (28 . .57(%) and Borura (29.06%) scored about 51-
60. But these proportions and the scores were different among the boys and 
girls in both the areas. The highest proportion of both NFPE-CLIP learners 
in Debidwar (3l.42~1o) and NFPE-regular learners in Nowabpur (58.66~1o) 
schools, scored about 40 and below, and the highest proportions of boys and 
girls in both the two areas scored the same. 

The highest proportion ofKK learners in CLIP in Chandina (30.740.1o) scored 
about 40 and below (Annexure 4) in Mathematics. In CLIP schools in 
Borura and regular schools in Nowabpur, the highest proportions of KK 
learners scored about 61-70 and 51-60, respectively. The scores were the 
same for boys and girls in all the three areas. 

AJ·ea -wise schools and mean score band 

Most of the NFPE schools in each of the four areas, Chandina , Debidwar, 
Borura and Nowabpur. scored on an average, 51-61 (table 10) in Bangia. 
None of the NFPE schools in Nowabpur area scored more than 61. In the 
case of KK schools, most schools in Chandina and Nowabpur scored 51-60, 
whereas most KK schools in Borura scored 61-70. None of the NFPE or KK 
schools in any of the four areas scored more than 81. 

Table 10. Distribution of schools by mean score bands in Bangia and team 
office. 

Up to 40 
41-so o2 o3 oo 1 o2 ! oo o5 , oo 

01 00 00 I 00 I 00 I 00 I 01 

5 l-60 04 0 5 08 ! 04 0 1 0 5 04 . 
~--------+-----~----+-----~----+-----~----+-----~--~ 

61-70 02 00 02 03 06 00 04 ' 
71-80 01 02 00 01 03 00 ; 01 

: 81 -'- 00 00 00 00 00 00 00 
~--------~----~----~----~----~-----+----~----~----~ 

Total l 0 1 0 1 0 l 0 l 0 l 0 1 0 1 
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In Mathematics, most of the NFPE-CLIP scho<;>ls in. Chandina and Borura 
scored 41-60 (Table 11). Most Gf the NFPE-CLIP schools in Debidwar · 
scored 41-50 whereas most of the NFPE-regular schools in Nowabpur 
scored 40 and below. No NFPE-regular school in Nowabpur scored more 
than 51, and no NFPE-CLIP ~chool in Chandina, Debidwar and Borum, 
scored more than 61. Most of the KK.-CLIP schools in Chandina and KK
regular schools in Nowabpur scored 41-50, whilst most of the KK.-CLIP 
schools in Borura scored 61-70. None of the NFPE or KK schools in any of 
the areas scored more than 71. 

Tabie 11. Distribution of schools by mean score bands in Mathematics and 
team office. 

Score I Chandina Debidwar l Borura Nowabpur __ I 

1 
band I NFPE I KK NFPE KK I NFPE I KK NFPE I KKi 

! I l I I I I 
! ! 

o1 I o2 I oo ! Up to 40 1 02 ! 01 
I 

01 i r--- I I 
: 41-50 1 04 j 04 05 I 04 I 03 

06 
04 05 i 

I " l-60 I 04 I 03 I - I I o3 o4 1 o2 00 03 
. 6 l-7 0 . 00 I 02 

I 
0 l 00 I 05 

I 
00 01 

71-80 00 i 00 oo oo I oo 00 00 
81+ oo I oo 00 00 l 00 00 00 

Total 10 10 10 10 1 10 10 10 

Background variables and learners' achievement 

Age and learners' achievement 

The average age ofNFPE learners was 9.60 years and for KK learners, the 
average age was 10.88 years (Annexure-5). The NFPE-CLIP iearners were 
relatively older than the NFPE-regular learners, and the difference bet\veen 
the mean age of these two groups of lean1ers was significant (p<.02). On the 
other hand. although KK-CLIP learners were slightlv older than KK-regular 

' - ._. , -
learners the difference between the mean age of these two groups of students 
... vas not statistically significant. 

Achievement of Jeat11ers varied with their age !n some cases. In Bangia" 
he wever ( Aumcxure-6 ). no general tnmd was observed for di.tferent age 
groups from diti'erent schooi categories. Difference~~ in achievement level of 
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different age groups were not statistically significant. In Mathematics 
(Annexure-7) also, no general trend was found in differences in achievement 
of learners of different age groups. Djfferences in achievement of learners in 
all categories of schoofs were not significant. with a couple of exceptions. 
Among the NFPE-CLIP learners, difference in achievement of learners from 
age groups 8-9 and 12+ was ~ound to be significant (p<.05 ). On the other 
hand, the difference in achievement of learners of age groups 10-11 and 12+ 
was significant (p<.05) among the KK-regular learners. 

Other backgrowtd variables and learners' achievement 

In Bangia (Annexure-8), the learners from NFPE-CLIP, NFPE-regular and 
K...T(-regular schools who were getting help in their studies at home 
pertormed better than those who did not receive help at home. However, in 
the case of the KK-CLIP learners, those who did not get help at home 
performed better than those who received help in their studies at home. 
Although there were differences in performance level of learners based on 
help received at home, these differences were not significant. 

In the case of Mathematics (Annexure-9), learners from all school categories 
who got help in their studies at home pertormed better than those who did 
not get help at home. Again these differences were not significant as well. 

Learners were asked whether they studied in another school before their 
admission into the BRAC school. A very negligible proportion of learners 
from different school categories, ranging from 9 .56~ 'o to 12.50°1o, mentioned 
that they had previous schooling (Annexure-8&9). It was tound that in 
Bangia (Annexure-8), previous schooling made no significant difference in 
learners' achievement. But in the case of Mathematics (Annexure-9), 
previous schooling made significant (p<.O l) difference in achievement of 
the learners ofKK-CLIP. 

Parental education and learners' achievement 

Proportions of learners having mothers who had some schooling ranged 
bem·een ll.l8~o and 31.71°'0 from different school categories. On the other 
hand, proportions of learners having fathers who had some schooling ranged 
between 37.05~'o and 48.78% from different school categories (Annexure-10 
& 1, )'· 1 1 . 
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In Bangia (Annexure-10). learners having parents with some schooling 
performed better compared to those having parents with no schooling with 
an exception of fathers' schooling in the case of th~ learners of KK-CLIP 
schools. In Mathematics ( Annexuce-11 ). learners havin'l mothers with some · . . , . -
schooling scored higher· than those whose mothers had no schooling, with 
the exception case of the learners from NFPE-regular schools. Learners from 
NFPE-regular and KK-regular ·schools having fathers with some schooling 
scored higher than those having fathers with no schooling. On the other 
hand: learners from NFPE-CLIP and KK-CLIP schools having fathers with 
no schooling performed better than those having fathers 'A~th some 
schooling. Both in Bangla and Mathematics, however, there were 
djtlerences in achievements of learners having parents with some schooling 
and no schooling, but these differences were not significant. 

Access to the media and learners' achievement 

Lean1ers were asked whether they had access to radio, television and 
newspaper. It was found that proportions of learners having access to radio 
ranged between l8.92~'o and 46.71 °/o and to television ranged between 
12.35~·() and 34.15% from difierent school categories (Annexure-12 & 13). A 
very negligible proportion of learners had access to newspaper (Annexure-
12 & 13 ). Both in Bangia and Mathematics ( Annexure-12& 13 ), learners 
having an access to media scored higher than those who did not with the 
exception of KK-CLIP learners in the case of the access to the radio. The 
ditierences benveen the achievement of learners having an acceDs and not 
having an access to media were not signiticant in almost all school 
categories. But the difference in achievement of learners of NFPE·CLIP 
having and not having an access to the radio was significant (p<.05). Th\! 
differences between the achievement of learners having and not having an 
access to the media were found not to be significant in most cases. But this 
ditJerence was significant (p<.05) onty in the case of KK-regular l'!arners 
having and not having an access to the television. 
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DISCUSSION Al'iD CONCLUSION 

An experimental project known as Chandina L~arning Improvement Project 
(CLIP> was introduced by the Non-Formal Primary Education (NFPE) 
programme of BRAC in Chandin~ in the district of Camilla with the aim to 
improve the qualitative aspe~ts of the programme. The efficiency and 
etiectiveness of any educational intervention depends upon several factors. 
Students' achievement is one of the important factors that determine the 
efficiency of an educational intervention. Assessment of learners' 
achievement plays a vital role in determining the quality of learning~ as well 
as the efficiency of an education programme (Akter, 1996). This study 
aimed to assess academic achievement of learners in CLIP schools as well as 
in the regular NFPE and KK schools keeping the common content taught to 
them in the two basic subjects of Bangia and Mathematics, in the first seven 
months in the sample schools in view. 

The findings from the present study indicated that in Bangia, mean scores of 
the learners of all categories crossed the 49.66% mark. About half of the 
NFPE leanters and around 58~1o of the KK school goers in the CLIP areas 
scored more than 60~/o . Among the NFPE-CLIP learners those from Borura 
scored the highest followed by those from Debidwar. In the case of KK 
learners too, the Borum learners scored the highest. 

It was also revealed from the study that in Mathematics, mean scores of the 
lean1ers of all categories crossed the 37~'o mark. Around 24~1o and 37°/o of 
the NFPE and KK respectively in the CLIP areas scored more than 60~'o. In 
the CLIP areas, the NFPE learners from Debidwar scored the highest 
tollowed by those from Bontra. In the case of the KK learners in the CLIP 
areas, the Borura learners scored the highest. 

The KK learners performed much better than the NFPE learners in all areas 
iiTespective of the :mbjects. The gaps between the pertormance of the KK 
and NFPE learners were 5~/o in the CLIP areas and 10-12%) in the regular 
schools in N owabpur. The reason for the better performance by the K.K 
learners mig!u be due To their wider general awareness of the content and 
compet~ncies than their countr:!rpart in NFPE schcols in the same period of 
time .. 

The st!Jdy ._)tx;erved Ci. significant differenc~ in students' pertonnance in nvo 
subjects. Leame:-s in all schooi categories scored higher in Bangia thnn in 
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Mathematics. The gaps between Bangia and Mathematics scores ranged 
from 8~~ to 13~/o in different school categories. This sqpported the findings 
of a study on academic achievemen~ of the NFPE.leamers by Akter ( 1996), 
and another similar study on academic achievement in Bangia. Mathematics 
and General Knowledge of the learners of 17 NGOs by Development 
Planners and Consultants (DPC)( 1996) as quoted in Chowdhury et al. 
( 1997). . 

The overall performance of boys was better than girls. Except for boys in 
Borura KK schools. boys in all the other school categories performed better 
than girls irrespective of the subject. The gaps between scores of the boys 
and the girls ranged from 1 ~·'0 to 50.~. This resu!t was consistent with the 
national estimates for the boys and the girls in basic competency 
(Chowdhury et. al, 1992:93, Nath et. al, 1993: 94) as well as in literacy rate 
(Bangladesh Bureau of Statistics, 1994: 47). Akter's study (Akter, 1996) on 
the academic achievement of the NFPE learners also confirmed this finding. 

It was observed that there was no general trend in the differences of learners' 
achievement with · the variation in their ages. The study also did not find 
much signiiicant influences of learners' other background such as, getting 
help in their studies at home; previuos schooling; parental education; and 
ac.cess to media, on their achievement. 

Furthermore the study found a significant difference in the achievement 
level of learners in CLIP schools and regular schools. The learners in CLIP 
schools scored higher than the learners in regular schools irrespective of 
school categories and the subjects. The gaps between the achievement levels 
of learners in CLIP and regular schools ranged between 2% and 12~'o. This 
might be due to the better quality of education provided through CLIP 
schools. The better quality of education might have been ensured by the 
distinctive teaching method, aid and environment introdu~ed by the CLIP as 
Chauncey and Dobbin ( 196.3 ). quoted in Chantavanich et al ( 1990). 
maintaiw~d that the students' achievement relates not only to inteiligence but 
may also indicate the etiectiveness of the school curri(;ulum and efficiency 
of school administrators and teachers. 

In final words, although learners in CLIP areas perfomu::d better than their 
counterpart in r'egular area. however their level of achievement remained 
behind thi.:: n:astery tevei. Th:s might be due to the failure in addressing th..:: 
!ow a.chif;vers e.tiecti·ve!y and J.!so the failure ·.m rhe part c.f tead1ers and 
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staffs as well in getting good hold of the innovation. The extent of the 
students' mastery level can be understood through a thorough item-wise 
analysis, which could be investigated through a Criterion-referenced (Harris 
and BelL 1990: 101) assessment. · · 
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Implications 

1. Pertormance of learners had been fur below the rnaste~ level irrespective 
of school category and subject. ·In a considerable number of cases~ 
learners' performance had been even stagnated, below the forty- percent 
mark. 

In view of the above, it is suggested that while additional specific inputs 
may be provided in the low performing areas and schools, existing efforts 
may be stepped up in all areas and schools to push their pertormance 
level up to the mastery level. 

2. The analysis of the findings revealed that almost in all cases boys 
perfonned better than girls. The gap between the achievement level of 
boys and girls, in some cases, had been even around 50.1o mark. 

' 

For the areas where the gap was high, special inputs may be provided to 
bridge the gender gaps. 

3. Learners level ofachievement below the mastery level in CLIP schools 
indicated that there might have not been a deeper understanding of the 
innovation on the part of the staffs as well as teachers. 

In vie'vv of the above account, comprehensive training for the staffs may 
be organized in order to make them have a thorough understanding of the 
innovation. This further would help them in supporting teachers m 
understanding the method and in teaching as well~ in a fuller strength. 
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Annexure 5. Mean age of tt1e learners by school type and sex. 

---------~-~~----.---------~-i Type of school All(years) 
L- Boys(years 
! ~~JF=P~E~-~--~--~~-=~9~. 7~€~_:~-L;+_-_=_~~~~~~~~~~~--~9.-6-0---

! 9.22 
10.48 10.88 

Annexure 6. Mean scores of learners in Bangia by school type and age. 

N'FPE 

Age CLIP Regular 
(in year) Mean % Mean % 

.. ., 62.0 6.4 48.4 7.3 · •. I 

8 --9 54.4 34.3 49.9 57.3 
10 ... 11 55.4 34.7 54.2 29.3 
12 + 59.4 24.7 40.5 6.1 

L~veiof ns ns 
significance 
Note: n..~;~ ==not significant at p<.05. 

KK 

CLIP 
Mean o/o 

60.3 5.9 
67.3 p.;; ...... _ 
61.6 31.6 
63.6 50.0 

ns 

R~gular 

Mean % 

64.4 27.0 
61.0 40.5 
65.9 32.4 

ns 

,\.!Jnexure 7. Mean scores of the learners in Mathematics by school type a.nd 
age. 

Age 
(in year) 

'.: 7 
~-9 

!.0 -· 1.1 
11 _,... 

sigr~if;can.c~ 

NFPti' 
.&.;., 

CUP 
Memt % 

50 A 6.4 
44.7. 34.3 
49.1 3Ll, j 

50.5 24.7 

s 

Regular 
M~an % 

33.5 7.3 
36.2 57.3 
43 .1 29.3 
34.8 6.1 

ns 

K.K 

-----·-----------
CLIP 

Mean 

52.3 
57.6 
5l.4 
55 .1 

05 

% 

5.9 
12.5 
31..6 
50.0 

Regular 
Mean 'lo 

51.3 27.0 
45.1 40.5 
52.9 32_1. 

5* 

-----·------------------------------- -·· 
N•Jk~ : s = significant at p<.05 row 2 V' 3 4-. ns = net •ngnitic;.tnf J! p· : 1):5. s"' = 
:;ignific•mt at p<. 05 row 3 v1;, 4. 
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Annexure 8. Ivlean scores of the leart}.ers m Bangl-a by ·school type and 
background variables. 

NFPE K...X 

Background CLIP Regular CLIP Regular 
variables l.Vlean % .Mean % 'tv lean ?.·o Mean o/o 

Get help for 
study at home 
Yes 56.9 63.9 52.5 67.1 62.5 63.2 66.6 47.3 
No 55.8 37.1 46.3 32.9 64.4 36.8 60.8 52.7 

Level of ilS ns ns ns 
~ignifi cance 

Previous schooling 
Yes 55.0 9.6 46.1 12.2 68.5 12.5 
No 56.6 90.4 51.1 87.8 62.5 87.5 63.5 100 

Level of ns IL'J ns 
significance 

Note: ns =not significant at p<.05. 
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Annexure 9. Mean scores of the learners in Mathematics by school type and 
background variables. 

NFPE KK 

Background CLIP Regular CLIP Regular 
variables Mean ~~o Mean % 1\liean % Mean o/o 

Get help for 
study at horne 
Yes 49.0 63.0 38.8 67.1 54.9 63.2 51.1 47.3 
No 45.9 37.0 36.4 32.9 52.6 36.8 48.0 52.7 

Level of ns ns 118 ns 
signi:fi can ce 

Previous schooling 
Yes 43..+ 9.6 31.7 12.2 62.8 12.5 
No 48.3 90.4 38.8 87.8 52.8 87.5 49.5 100 

Level of ns ns s 
significance 
Note: ns ==not significant at p< 05, s =significant at p<.Ol. 
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Annexure 10. Mean scores of the learners m Bangia by school type and . -· 
parental education. 

N"FPE KK 

Background CLIP Regular CLIP Regular 
variables .Mean % Mean % Mean % Mean % 

Iv!other's 
education 
Yes 60.5 15.1 55.0 31.7 70.6 11.2 66.1 25.7 
No 55.7 84.9 48.4 68.3 62.3 88.8 62.6 74.3 

l.,evel of ns 118 ns 118 

significance 

Mother's schooling 
year-range 
< 5 60.6 81.6 55.5 88.5 71.0 82.4 67.0 89.5 
6 -t· 60.2 18.4 50.8 11.5 68.3 17.6 58.0 10.5 

Level of ns ns ns ns 
significance 

Father's 
education 
Yes 57.1 37.1 53.2 48.8 60.9 ~).1 64.4 37.8 
No 56.1 62.9 47.9 51.2 64.8 59.9 62.9 62.2 

significance ns 118 ns ns 

Father's schooling 
year-range 
< 5 54.5 57.0 52.0 77.5 60.1 65.6 65.6 57.1 
6+ 60.6 ~3 . 0 57.3 22.5 62.6 34.4 62.9 42.9 

Level of n.s ns 118 ns 
significance 

NO'(e: ns --= not significant at p<.05. 
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Annexure 11. Mean scores of the learners in Mathematics by school type 
and parental education. 

~PPE KK 

Background CLIP Regular CLIP Regular 
variables Mean '% 1\!Iean 0;0 1\iican ~·0 Mean % 

Mother's 
education 
Yes 49.9 15.1 36.3 31.7 59.2 11.2 49.9 25.7 
No 47.5 84.9 38.7 68.3 53.4 88.8 49.3 74.3 

Level of t18 OS ns OS 

significance 

Mother's schooling 
year-range 
< 5 51.0 81.6 36.5 88.5 59.9 82.4 51.4 89.5 
6+ 44.8 18.4 35.0 11.5 56.0 17.6 37.5 10.5 

Level of OS OS OS ns 
signiricance 

Fatlu:r's 
education 
Yes ~7.7 37.1 39.9 ~8 . 8 52.5 40.1 49.9 37.8 
No 47.9 62.9 36.1 51.2 55.1 59.9 49.2 6? ~ 

Level of OS OS ns OS 

significance 

Father's schooling 
year-range 
< 5 46.8 57.0 39.8 77.5 52.6 65.6 51.5 57.1 
6+ 48.9 43.0 40.4 22.5 52.5 34.4 ~7 . 7 42.9 

I...e·.-el of n.s n.s ns ns 
significance 

Note: r.s =not significant at p<.05. 
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Annexure 12. Mean scores of the learners 111 Bangia by school type and 
access to media. 

NFPE KK 

Background CLIP Regular CLIP Regular 
variables Mean % Mean ~~o Mean % Mean '% 

Access to 
Radio 
Yes 60.2 35.9 51.9 .J2.7 62.7 46.7 68.1 18.9 
No 54.4 64.1 49.4 57.3 63.7 53.3 62.4 81.1 

Level of s ns ns ns 
significance 

Access to 
TV' 
Yes 60.8 12.4 53.9 34.2 67.3 1.6.5 70.1 18.9 
No 55.9 87.6 48.7 65.8 62.4 83.5 62.0 81.1 

Level of ns ns ns ns 
significance 

Access to 
Newspaper 
Yes 59.9 1.6 
No 56.4 98.4 50.5 100 63.2 100 63.5 100 

Level of 
significance ns 

Note: s =significant at p<. 05, ns =not significant at p<.05. 
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Annexure 13. Mean scores of the learners in Mathematics by school type 
and access to media. 

.NFPE KK 

Background CLIP Regular CLIP Regular 
variables Mean % Mean % Mean % Mean % 

Access to 
Radio 
Yes 50.4 35.9 39.6 42.7 53.9 46.7 50.3 18.9 
No 46.4 64.1 36.7 57.3 54.2 53.3 49.3 81.1 

Level of ns ns ns ns 
significance 

Access to 
TV 
Yes 51.5 12A .W.2 34.2 58.6 16.5 58.9 18.9 
No 47.3 87.6 36.8 65.8 53.2 83.5 47.3 81.1 

Level of I18 ns ns s 
signit1cance 

Access to 
Newspaper 
Yes 49.5 1.6 
No 47.8 98.4 37.9 100 54.1 100 49.5 100 

Level of 
stgr..i:ficance ns 

Note: ns= not significant at p<.05, s= significant at p<.05. 
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Annexure 14. An ;>verview of the test used in the study. 

Bangia Test 

Item 

1 . Recognition Alphabets 
2. Writing Alpnabets 
3. Recognition at vowel and vowel symbol 
4. Making words through alphabets 
5. Making words through matching syllables 
6. Making words through vowel symbol (Sharakar) 
7 . Writ:ng name of objec+.s and things 
8 Separating alphabets and vowel symbol from words 
9. Mak1ng sentences through words 
1 0. C.Jmpletirtg sentences with appropriate words 
11 .' Making ser.tences through matching 
12. Changing verb ;,v~th person 
13. C!1ar.ging verb with tense 
! 4. .A.nswering of short questions 
15. Recognition d ccmpound syllables 
16. Reading comprei"er;sJcn 
17. Creative/fr~ writing on a given topic 

Mathematics Test 

1. Recognition of numbers 
2. \:Vriting numbers in words 
3. V-i:-iting nl!mbers in numerals 
4. Arranging numoera 1n ascending order 
5. Recognition of smaller and larger numbers from pairs 
6. Recognition of odd and even numbers 
1 . \Nnring numbers througr. changing position 
a. Recognition of units and rsns 
9. Mer.tai math~; 
1 0. ,!\dds two, ·1 anc: 2 digit nl.!mbers with and without carrying 
11 . Subt~cts ·1 ar;(j 2 digit numbers with and witnout borrowing 
12. Mu!tiples 1 and :2 :.:iigtt numt-ers oy a single number 
13. rviu!t:ples usir;g naiilOta 
14. F ~ H up tr1e g<~p ;_,sing namata 

16. ::;.::!ve~. :·:.i:-:~r-de p:·cr)iem • .. ;:sing subtraction 
17. S~hles siiTrr.:!e Drcblem i'it .. ; tt~p ! ic3tion 
i E: . P .~·.:og:-.i t ~on cf ']:=:ornetric ·; :· ~ 2t)e 
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