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2.6.1 School Curriculum

The latest mathematics syllabus for Grades 1-7 in Zambia was published in 2003 and that for
Grades 10-12 in 2002, although that for Grades 8 and 9 has not been renewed since 1983. The
general aims of the syllabus for Grade 1-7 are as follows.

1. To equip the child with necessary knowledge and skills to enable him/her to live effectively
in this modern age of Science and Technology and to contribute to the social and
economical development of Zambia.

2. To stimulate and encourage creativity and problem solving.

3. To develop the mathematics abilities of a child to his/her full potential and assist him/her to
study Mathematics as a discipline and to use it as a tool in various subject areas.

4. To assist the child to understand mathematical concept in order that he/she may better
comprehend his/her environment.

5. To develop in the child an appreciation of Mathematics in the traditional environment.

6. To develop interest in Mathematics and encourage a spirit of inquiry.

7. To build up understanding and appreciation of basic mathematical concepts and
computational skills in order to apply them in everyday life.

8. To develop clear mathematical thinking and expression in the child

9. To develop ability to recognize problems and to solve them with related

10. To develop and foster order, speed and accuracy.

1 1. To provide the child with the necessary mathematical knowledge and skills in order for
him/her to be productive and self reliant.

12. To develop in the child a positive attitude towards production, entrepreneurialship and
self-reliance.

13. To provide the necessary mathematical pre-requisites for further education.

(Mathematics Syllabus Grade 1-7, 2003, pp.5,6 )

The mathematics syllabus in Zambia has the feature of being like a "spiral"; the same topics can
be found in the syllabus of several grades and taught repeatedly in the period of9 years of basic
education. This appears to be the effect of the British Mathematics Curriculum that was adapted
during the "Modernization of Mathematics Education."

2.6.2 Basic Information

(1) Schooling Age

According to Zambian policy, children are expected to begin schooling at the age of 7. However,
in practice, the ages at which children enter school vary because in certain cases, children who
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reach the age of 7 are unable to find seats in schools, particularly in urban areas; while in certain
cases parents are unable to raise money for school requirements and hence delay sending the
child to school. In rural areas, certain children live at a substantial distance from a school and
their parents only send their children when they are old enough to walk long distances to school.
As a result of this, there is a wide range in terms of age of children within a class.

(2) School Calendar and Examination

The school year in Zambia begins in January and ends in December. The school year is divided
into 3 terms, as shown in table 1, and each term has a duration of 3 months. There is a
one-month break between each term.

T a b le 1 . S c h o o l c a le n d a r (y e a r)

Jan . F eb . M ar. A p ril M ay Jun e Ju ly A ug . S ep . O ct. N ov . D ec.

1 st T erm 2 nd T erm 3rd T erm

At the end of Grade 7, students take a national examination and those who are able to attain the
cut-offmarks proceed to Grade 8. All i tems in the Grade 7 examination are multiple-choice and
presented in English. Similarly, at the end of Grade 9, students take a national examination and
those who qualify proceed to Grade 10. The plans are that in future, if there are sufficient
numberof seats available in Grade 8, students fromGrade 7 must be promoted automatically to
Grade8.

(3) Promotion System
The school system in Zambia is changing fromthe system of 7 years of primary education, 2
years of junior secondary education, 3 years of senior secondary education, and 2-7 years of
tertiary (higher) education to 9 years of basic education, 3 years of high school education, and
2-7 years of tertiary (higher) education.

This change is still underway; therefore, two school systems are coexisting at present. The speed
of this school reformation is rather slow in rural areas; as a result of this, there are schools in
these areas that continue to have only lower-basic (Grades 1-4) and middle-basic (Grades 5-7)
grades, although they are knownas basic schools.

Table 2. Education system in Zambia

a m H iii;ｫ mー m M88 蝣Im 蝣m m tｻ  I m m 蝣 u c a tio nu s 蝣H 蝣
P rim ar y  S c h o o l S e c o n d a ry  S c h o o l

7  y e a rs 2  y e a rs
(L o w e r)

3  y e a rs
(U p p e r)

蝣 1 I 1 m m m u c atio n  I 1 I 蝣 1 I|>
m H I rm 1 i

B a s ic  S c h o o l H ig h  S ch o o l
3  y e ars 4  y e a rs 2  y e a rs 3  y e ars
L o w e r) (M id d le ) (U p p  er)

(4) Medium of Instruction
The officiallanguage in Zambia is English, although there are approximately 72 tribes that have
their ownlanguage (dialect), which is usually spoken in their homes. English is also the medium
of instruction; therefore, teachers basically conduct lessons in every subject in English.
However,students, particularly in the initial years of schooling, usually speak local languages
outside classes and school. Thus, students-particularly in lower grades-face difficulty in
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understanding or speaking English. Occasionally, certain teachers use a local language to
explain certain things to students; however, the problem is that certain students may not
understand the local language and therefore will not be able to communicate with the teachers.
In certain cases, the teacher may not know how to speak the main local language.

2.6.3 Results from the FirstYear Field Survey

(1 ) Survey Schedule
A one-mandelegation visited Zambia from January 17, 2005 to January 27, 2005 in order to
facilitate the field survey with his Zambian counterpart. This implies that data collection was
conducted just two weeks after the commencement of the first term. The detailed schedule for
data collection is tabulated as follows.

Table 3. Schedule of data collection

D a te A c tiv  ity

16 th  / J an /  2 0 0 5 A rriv a l  in  L u sa k a ,  Z a m b ia

17 th-  1 9 th  /  J a n  / 2 0 0 5 P r ep ara tio n  o f  th e  su rv ey
D isc u ssio n  w ith  D istric t  E d u c a tio n  O f fi c e s  a n d

T a rg ete d  S ch o o ls

2 0 th - 2 7 th /  J a n  / 2 0 0 5 D ata  c o llec tio n  in  tw o  s am p le  sc h o o ls  in  L u sa k a

P ro v in c e  a n d  th e ir  su b se q u en t  rem e d ia l  w o rk

2 8 th  / J an  / 2 0 0 5 D e p artu re  fr o m  L u sa k a ,  Z a m b ia

(2) Target Schools and Samples

[1 ] Sampling procedures
From amongthe 9 provinces in Zambia, Lusaka-the capital province-was selected as a
sample due to the time constraints for completing data collection. According to the Central
Statistic Office, the extra-departmental organization under the Finance Ministry, an urban area is
defined by 3 criteria-population size, economic activity, and facilit ies available in the area.
Taking into consideration these criteria, from among4 districts in the province, Lusaka District
wasselected to represent the urban area and Chongwe District to represent the rural area.

For the selection of average schools in both urban and rural areas, the survey team requested
each District Education Office (DEO) to recommendappropriate schools. From the discussion
with District Education Standards Officers (DESOs), we selected one average government
school each fromboth urban and rural districts. The criteria taken into consideration were as
follows:

a. Ranking of the sample schools according to the results of National Final Exam,

b. Social and economical strata in the catchment area of the sample schools.

However, the survey team was unable to go through the actual data related to the
abovementioned criteria.
For the selection of a sample Grade 4 class in the urban average school, it was reported that
classes are not formed according to the results of the students. Thus, they are all assumed as
being uniform and one sample Grade 4 class was selected since the timing of its lesson was able

1 In addi t ion to this def in i t ion, an urban area must have a minimumpopulat ion size of5,000 people . The main
economic act ivi ty of the popula t ion must be non-agr icul tura l , such as wage employment . In addi t ion, the area must
have basic modern faci l i t ies such as piped water , tar red roads , post off ice , pol ice s ta t ion, heal th faci l i ty , e tc .
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to fit into the overall schedule for data collection. In the average rural school, there is only one
Grade 4 class; thus, all the Grade 4 students have been targeted in this survey.

[2] Basic school information

As mentioned earlier, Zambia is currently transforming its school system from a 7-year primary
and 5-year secondary education to a 9-year basic and 3-year high school education. Particularly
in remote areas, there remain a few basic schools that accommodate only 4 grades due to a
number of constraints. Due to these situations, there are various sizes of basic schools
depending on the level of progress in their transformation; two of our sample schools are not
exceptional.

The following table presents the details of the sample schools.

Table 4. Location of schools

S ch o o l  lo ca tio n

U rb a n  P rim a ry  S c h o o l 2  k m  fro m  th e  c a p ita l  c ity ,  L u sa k a

R u ra l  P rim a ry  S c h o o l
5 8  k m  fro m  th e  c ap ita l  c ity ,  L u sa k a

1 3  k m  fro m  D istric t  c e n tre

[3] Size of samples and their distribution by school location, sex, and age

As mentioned earlier in sample procedure, we selected one class each from both urban and rural
average primary schools. In the rural average school, there was only one Grade 4 class;
therefore, we decided to include all the Grade 4 students in the class.

There were certain situations that made it difficult to determine the number of sample students
in each school. Prominent amongthese situations were

a. Timing: The timing of our data collection overlapped with the registration period for
both schools. This resulted in variability in the number of sample students.
There werea few changes in the number of students due to the influx and
out flux of repeaters from Grade 5 and to Grade 3, respectively.

b. Weather: The month of January is a part of the rainy season in Zambia. As a result ,
students ' attendance actually depended on the weather. In the rural school,
a number of students remained absent until the second day of our data
collection due to the heavy rain in the morning.

Nonetheless, the following tables present the number and distribution of sample students by
location, sex, and age. Due to the Government's policy of age restriction for school admission
and existence of repeaters and dropouts, age distribution appears very wide and the peak is
toward the older age group from the expected enrolling age of 10.

Table 5. Distribution of sample
G r a d e M a le F e m a le T o ta l

U r b a n  P r im a ry  S c h o o l 4 2 9 2 1 5 0

R u r a l  P r im a r y  S c h o o l 4 1 6 1 7 3 3

T o ta l 4 5 3 8 8 3
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Table 6. Distribution of students' age
A g e

(y e a rs)

N o . o f P u p ils

U rb a n R u ra l T o ta l

8 0 0 0

9 1 1 2

1 0 3 3 6

l l g 14 2 2

1 2 7 2 9

13 2 0 10 3 0

14 9 1 1 0

15 2 2 4

A v e ra g e 12 .5 y rs l l .8 y rs 12 .3 y rs

(3) Results of Student Questionnaire
Questionnaires were administered to the students by explaining the English version of each item
in the questionnaire in Nyanja, which is the local language of instruction in the targeted districts.
This method was agreed upon after observing that a majority of the targeted students did not
possess sufficient reading comprehension in English. After having administered the
questionnaire, the survey team also conducted a little remedial work individually with certain
students in order to fill out the unanswered items or to confirm incorrectly marked items. In the
rural school, the survey was conducted through individual interviews of the targeted students,
and questionnaires were filled out by the Zambian counterparts. The followings are the major
findings from the students' questionnaires.

[1] Frequency of use of English and Nyanja (local language of instruction in the area)

Unlike other participating countries, the survey team decided to question the frequency with
which students use both the official and local languages of instruction in the targeted districts. In
Zambia, in addition to the official language-English-7 major local languages have been
selected as local languages of instruction in schools. Considering the composition of tribes in
the concerned areas, one of these local languages was carefully decided upon and used in the
schools. This arrangement can be said to be a sort of compromise as there are 73 tribes in the
country. Therefore, it is possible that there are certain students whose mother tongue is different
from the local language used in the schools and this situation may affect the achievement of
students. In order to examine this influence, we had added an additional question to the
questionnaire.

As shown in Table 5, only approximately 5% of all the targeted students answered that they
either always or almost always speak English at home; all these students are from the rural
school. This result may require some verification as it does not coincide with the achievement in
mathematics tests.

On the other hand, a difference in the percentage of students who occasionally speak English
can be explained by the difference in the number of opportunities these students have to interact
with people other than their family members. It can be supposed that students in urban areas
have a greater opportunity to interact with people around their house, in the market, etc.

With regard to the reasons behind the difference in the frequency in use of Nyanja between
urban and rural schools, one reason is the uneven distribution of either fathers' or mothers'
tribes in each school. 70-80 % of the students in the urban school have parents who are either
Nyanja or its tribal cousin Benba; this figure is only approximately 30% in the rural school.
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Similar to the case of speaking English, a difference in the level of interaction with people
outside their houses can also contribute toward the difference in frequency of the use ofNyanja,
as it is the most popular language of communication in public places in these districts.

Table 7. Pupil's distribution on frequency in use of English by location (%)
A  lw a y s A lm o st

A lw a y s

S o m e t im e s N e v e r

C o m b in e d 1 .2 3 .7 6 5 .9 2 9 .3

U rb  a n 0 .0 0 .0 7 6 .0 2 4 .0

R u r a l 3 .1 9 .4 5 0 .0 3 7 .5

Table 8. Pupil's distribution on frequency in use of Nyanja by location (%)
A lw a y s A lm o s t

A  lw a y s

S o m e t im e s N e v e r

C o m b in e d 4 2 .7 2 5 .6 3 0 .5 1 .2

U rb  a n 4 4 .0 3 4 .0 2 0 .0 2 .0

R u r a l 4 0 .6 1 2 .5 4 6 .9 0 .0

Table 9. Pupil's distribution on their fathers' tribe by location (%)
N y a n j  a B e m b a T o n  g a L o z i S o l i N d e b e l e L e n j  e O t h  e r s

C o m b i n e d 4 1 .0 2 0 . 5 2 .4 7 .2 4 . 8 1 2 .0 4 . 8 7 . 2

U r b a n 5 0 .0 3 2 .0 4 .0 1 2 . 0 0 . 0 0 .0 0 .0 2 . 0

R u r a l 2 7 .3 3 . 0 0 .0 0 .0 1 2 . 1 3 0 .3 1 2 . 1 1 5 .2

Table 10. Pupil's distribution on their mothers' tribe by location (%)
N a  a n j a B e m b a T o n g a L o z i S o li N d e b e le L e n ie O th e rs

C o m b in e d 4 6 .3 1 3 .4 l l .0 4 .9 1 .2 7 .3 4 .9 l l .0

U r b  a n 5 8 .0 1 6 .0 1 6 .0 6 .0 0 .0 0 .0 2 .0 2 .0
R u ra l 2 8 . 1 9 .4 3 .1 3 . 1 3 .1 1 8 .8 9 .4 2 5 .0

[2] Possession of books and domestic items at home

Over 70 % of the targeted students in both urban and rural schools have 10 or less than 10 books
at home. A majority of the targeted students in both schools have radios at home, while almost
none of them have computers.

Table ll. Distribution of students' books (%)
0 - 1 0 l l-2 5 2 6 -1 0 0 1 0 0 - N o C ro ss ed

b o o k s B o o k s b o o k s b o o k s re sp o n se o u t
C o m b in e d 7 3 .5 1 9 .3 4 .8 2 .4 0 .0 M Î H

U rb a n sc h o o l 7 2 .0 1 6 .0 8 .0 4 .0 0 .0 IH H ^ M

R u ra l sc h o o l 7 5 .8 2 4 .2 0 .0 0 .0 0 .0
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Table 12. Distribution of students' home items (Yes, %)

C a lc u la t o r T V R a d  io D e s k
Q u ie t

p la c e
D ic t io n a r y

B o o k s

( E x c lu d in g

t e x t  b o o k )

C o m p u t e r

C o m b in e d 3 9 .8 5 6 .6 9 1 .6 3 9 .8 5 0 .6 3 4 .9 5 6 .6 2 .4

U r b a n  sc h o o l 4 8 .0 7 2 .0 8 6 .0 3 8 .0 6 8 .0 5 2 .0 5 2 .0 4 .0

R u r a l  s c h o o l 2 7 .3 3 3 .3 1 0 0 .0 4 2 .4 2 4 .2 9 .1 6 3 .6 0 .0

Table 1 3. Students' attitude towards mathematics

P u p ils ' P e rce p tio n s

A v e ra g e

C o m b in e d U rb a n R u ra l

1 . 1 u su a lly d o w e ll in m a th e m a tic s 2 .0 2 .0 2 .1

2 . 1 w o u ld lik e to d o m o re m a th e m a tic s in sch o o l 1 .5 1 .4 1 .7

3 . M a th e m a tic s is h a rd e r fo r m e th a n fo r m an y o f
2 .2 2 .1 2 .4

m y c la ssm a te s

4 . 1 en jo y le a rn in g m ath e m atic s 1 .4 1 .4 1 .5

5 . 1 a m ju st n o t g o o d at m ath em atic s 2 .5 2 .1 3 .2

6 . 1 le a rn th in g s q u ic k ly in m a th e m a tic s 1.8 1 .6 2 .0

7 . I th in k le a rn in g m a th e m a tic s w ill h e lp m e in
1 .9 1 .6 2 .4

m y d a ily life

8 . I n e ed m ath e m atic s to le arn o th e r sc h o o l
1 .8 1 .4 2 .5

su bj e c ts

9 . 1 n ee d to d o w e ll in m ath em atic s to g et in to th e
1 .6 1 .4 2 .0

u n iv e rs ity o f m y c h o ic e

1 0 . I n e e d to d o w e ll in m a th e m a tic s to g et th e
1 .7 1 .3 2 .0

jo b I w a n t

The results presented in the above table reveal that students tended to have positive attitudes
toward learning mathematics in schools as statements such as "I would like to do more
mathematics in school," or "I enjoy learning mathematics" are valued positively. If we compare
the perceptions of urban students with rural students, it may be stated that students in the rural
school tended to be more neutral toward learning of mathematics than those in the urban school,
particularly on questions regarding the meaning of learning mathematics in or outside school.

There is also an inconsistency in the urban students' perceptions toward their ability in
mathematics. The positive statement of "I usually do well in mathematics," and negative ones
such as "Mathematics is harder for me than for many of my classmates," and "I am just not
good at mathematics" are equally perceived by students in the urban school.

[3] Frequency of students' activities in their mathematics lessons

The targeted students were asked to reveal the frequency of the following activities in their
mathematics lessons according to f4 scales-1: every or almost every lesson, 2: about half of
the lessons, 3: some lessons, or 4: never.

The table below shows that regardless of the location of the schools, a majority of the activities
were not frequently conducted in class, except the following 3: "I practice adding, subtracting,
multiplying, and dividing without using a calculator," I listen to the teacher talk," and "I work
problems on my own."
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Table 14. Students' activities in their mathematics lessons
S t u d e n ts  '  a c t iv itie s A v e ra g e

C o m b in e d U r b  a n R u r a l

1 .  I  p r a c tic e  a d d in g ,  s u b tr a c t in g ,  m u lt ip ly in g ,  a n d
2 .1 1 .3 3 .3

d iv id in g  w it h o u t  u s in g  a  c a lc u la to r

2 .  1  w o r k  o n  fr a c tio n s  a n d  d e c im a ls 3 .0 2 .7 3 .3

3 .  I  m e a s u r e  t h in g s  in  th e  c la s sr o o m  a n d  a r o u n d  t h e
2 .9 2 .8 3 .2

s c h o o l

4 .  1  m a k e  ta b le s ,  c h a r ts ,  o r  g r a p h s 3 .1 2 .8 3 .5

5 .  I  le a r n  a b o u t  s h a p e s  s u c h  a s  c irc le s ,  tr ia n g le s ,  a n d
2 .2 1 .7 2 .9

r e c t a n g le s

6 .  I  r e la t e  w h a t  I  a m  le a rn in g  in  m a th e m a tic s  t o  m y
2 .5 2 .0 3 .4

d a ily  liv e s

7 .  1  w o r k  w ith  o th e r  s tu d e n t s  in  s m a ll  g r o u p s 2 .6 2 .0 3 .5

8 .  1  e x p la in  m y  a n s w e r s 2 .5 2 .0 3 .3

9 .  1  lis te n  to  th e  t e a c h e r  ta lk 1 .3 1 .4 1 .1

1 0 .  1  w o r k  p r o b le m s  o n  m y  o w n 1 .8 1 .7 1 .9

1  1 .  1  r e v ie w  m y  h o m e w o r k 2 .2 1 .8 2 .9

1 2 .  1  h a v e  a  q u iz  o r te s t 3 .0 2 .7 3 .5

1 3 .  1  u s e  a  c a lc u la t o r 3 .4 3 .0 4 .0

[4] Students' perception of the school and teacher

Students were asked to rate their level of agreement with the following perceptions according to
four scales-1: agree a lot, 2: agree a little, 3: disagree a little, or 4: disagree a lot.

The table below indicates that students in both locations have a positive opinion of their
teachers and schools. On the other hand, students themselves believe that they are making an
effort to do better in spite of their teachers' efforts and care.

Table 15. Pupils' perception towards school and teacher
P u p ils ' p e rc e p tio n s A v e ra g e

C o m b in e d U rb an R u ra l

1 . 1 lik e b e in g in sc h o o l 1 .0 1 .0 1 .1

2 . I th in k th at stu d e n ts in m y sch o o l try
1 .9 2 .0 1 .8

to d o th e ir b e st

3 . 1 th in k th at te a ch e rs in m y s ch o o l c a re
1 .1 1 .1 1 .1

a b o u t th e stu d e n ts

4 .1 th in k th a t tea c h e rs in m y sc h o o l w a n t
1 .1 1 .2 1 .1

stu d e n ts to d o th e ir b e st

[5] Time spent on other activities before or after school on a normal school day

According to the results shown below, approximately 40% of the students have no time to watch
TV before or after school on a normal day. Almost 90% of the students do not have time to use
the computer, and these figures are clearly related to the level of possession of these items.

On the other hand, over 40% of the students spend 1-2 hours to "play or talk with friends" and
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"do jobs at home," while 65-75% of the students spent less than two hours to "play sports,
"read a book for enjoyment," and "do homework."

Table 16. Pupils' activities before or after school on a normal school day (%)

N o t im e
L e s s th a n 1

h o u r
1 -2 h o u r s

M o r e th a n 2

b u t le s s t h a n

4 h o u r s

4 o r

m o r e

h o u r s

1 . 1 w a tc h T V 3 9 .8 2 5 .3 2 1 .7 6 .0 7 .2

2 . I p la y o r t a lk w ith

f r ie n d s
0 .0 2 4 .1 4 5 .8 1 3 .3 1 6 .9

3 . 1 d o j o b s a t h o m e 2 .4 2 5 .3 4 4 .6 1 8 . 1 9 .6

4 . 1 p la y s p o r ts 2 6 .5 4 1 .0 1 9 .3 4 .8 8 .4

5 . I r e a d a b o o k f o r

e n i o y m e n t

2 7 .7 4 8 .2 1 3 .3 2 .4 8 .4

6 . 1 u s e c o m p u t e r 8 9 .2 6 .0 2 .4 0 .0 2 .4

7 . 1 d o h o m e w o r k 7.2 6 5 .1 1 9 .3 6 .0 2 .4

[6] Number of family members including students themselves

According to the survey, a majority of the students in both urban and rural schools have 4-9
members in their families. However, students from the rural school tended to have more
members than those from the urban schools.

Table 17. Distribution of students' family member

Family member

2-3 persons
4-6 persons
7-9 persons
1 0-12 persons
More than 12 persons

Pupils' Distribution

Combined
8.4

31.3
37.3
14.5
8.4

Urban
12.0
34.0
38.0

10.0
6.0

Rural
3.0

27.3
36.4
21.2

12.1

(4) Results of Achievement Test
Unlike what was done for the questionnaire, only the instructions for the achievement test were
explained to the students in their local language of teaching at the beginning of the test.
Thereafter, no further explanations were provided to the students regarding the test in order to
avoid providing any clues to the answers.

[1] Students' achievements according to location and sex

The average score in the mathematics achievement test in Zambia was 12%. An examination of
the average scores according to the categories reveal that they are also rather low regardless of
location and sex. In this sense, it may not have much meaning to make a comparison across
categories; however, if we dare do so, it may generally be stated that the difference between
location (urban vs. rural) is much larger than that between sexes (male vs. female), as shown in
the table below.
In detail, students in the urban school were able to achieve almost twice more than those in the
rural school. According to sex, girl students performed better than boy students, which was

90



International Cooperation Project Towards the Endogenous Development ofMathematics Education
^____ Children 's Final Report

against our assumption.

Table 18. Distribution of students' right answer (%)
C o m b in e d M a le F e m a le H ig h e st L o w e st

C o m b in e d 1 2 .0 l l .2 1 2 .9 4 5 .2 0 .0
U rb an sc h o o l 1 5 .1 14 .4 1 6 .0 4 5 .2 0 .0
R u ra l sc h o o l 8 .4 6 .5 1 0 .0 17 .8 0 .0

[2] Analysis of the results with regard to content domains

Similar to previous results in (1), the achievement of students is rather low across content
domains. If the results are examined with regard to the type of questions, almost none of the
students were able to answer the short-answer questions. With regard to multiple-choice
questions, it appears that students were able to achieve slightly better in "measurement" and
"algebra" in multiple-choice questions, although only a few students were responsible for this.

T a b le  1 9 .  A v e r a g e  r a t e s  o f  c o r r e c t  a n s w e rs  b y  c o n t e n t  d o m a in

^ ^ ^ H M u lt ip le - c h o ic e S  h o rt- a n  s w e r T o ta l
C o n te n t  d o m a in N o .  o f R a te s  o f N o .  o f R a te s  o f N o .  o f R a te s  o f

q u e s t io n s c o r r e  c t

a n  s w e rs
(% )

q u e s tio n s c o r re  c t

a n s w e rs
( % )

q u e s t io n s c  o r re c t

a n  s w e rs
(% )

N u m b e r 1 9 1 6 .0 9 3 .4 2 8 1 2 .0
M e a s u r e m  e n t 1 2 2 0 .5 4 0 .0 1 6 1 5 .4
A lg e b r a 4 1 9 .1 1 0 .0 5 1 5 .3
D a ta 4 1 6 .8 4 0 .3 8 8 .5
P a tt e rn s ,  r e la tio n s

a n d  fu n c tio n s

5 1 6 .0 1 1 .2 6 1 3 .5

G e o m e t ry 4 1 2 .4 6 3 .7 1 0 7 .2
T o t a l 4 8 1 7 .2 2 5 2 .2 7 3 1 2 .0

Table 20. Average rates of correct answers of content domain
by urban and rural school (%)

C o n te n t  d o m a in s U r b a n  s c h o o l R u r a l  s c h o o l

M u lt ip le - S  h o r t- T o t a l M u lt ip le - S h o r t- T o t a l

c h o ic e a n  s w e r c h o ic e a n s w e r
N u m b e r 2 0 . 1 5 .1 1 5 .3 l l .2 1 .4 8 . 1

M e  a s u r e m  e n t 2 4 . 1 0 .0 1 8 . 1 1 6 .2 0 .0 1 2 .2

A lg e b ra 2 1 :7 0 .0 1 7 .4 1 6 .0 0 .0 1 2 .8

D a t a 1 9 .0 0 .5 9 .8 1 4 . 1 0 .0 7 . 1

P a tte rn s ,  r e la tio n s

a n d  f u n c tio n s

2 1 .3 2 .2 1 8 . 1 9 .7 0 .0 8 . 1

G e o m e tr y 1 7 .4 6 .9 l l .1 6 .4 0 .0 2 .6

There was one aspect that was found strange in the multiple-choice questions. In a majority of
the questions in the achievement test, 4 choices were provided. This implies that the rate of
correct answers could be around 25%, even if students guess their answers. However, in all the
domains, the rates were lower than 25%. A probable explanation for this is that almost 30% of
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the students, on an average, either did not provide any answers at all or their answers were not
meaningful.

Discussion

From the performance of the students in this survey, it can be said that a majority of the students
were neither ready nor sufficiently competent to take this type of achievement test. With regard
to the results from the questionnaire, certain factors from the viewpoints of either mathematics
education or others must be indicated. In Zambian case factors in external subject education
appear to affect students' actions more seriously. Prominent among them are as follows.

[1] Language

Language appeared to be one of the biggest factors that resulted in the low performances of
students. As revealed by the questionnaire, over 90% of the students do not speak English
frequently at home. Besides, reading comprehension in English was not sufficiently good to
understand the level of language used in both the questionnaire and test. However, it must not
be concluded that only their mother tongue must be used due to a number of reasons.

For example, a Zambian scholar expressed that there has been no attempt thus far to interpret
the contents of mathematics to local languages in the written form; the contents are written in
English. It was analyzed that this fact may have resulted in a certain understanding gap between
learning in English and other mother tongues.

A second example may be with regard to the level of development in reading. While observing a
lesson in one of the schools, there were several students who copied what the teacher was
writing on the blackboard into a series of letters without spaces, which did not form words. This
may reveal that such students did not obtain any meaning from the sentences written on the
board. In such a case, there would not be much difference in giving written tests either in the
local languages or English.

[2] Students' experience or preparedness for writing the exam

It appears that a majority of the students at this level were not used to taking tests that had an
enormous volume of question papers, which were given to individual students. They were also
not familiar with questions such as multiple-choice, sentence problems, open-ended questions,
etc. In addition to the above, it was found that there are a number of skills required either
explicitly or implicitly for taking exams. These could be understanding the multiple-choice
answers in the context of the questions, matching the answer numbers to the actual written
answers, recognizing the answering spaces for open-ended questions, deciphering the meaning
of pictures in the context of the questions, etc, to mention a few.

A little more care must be given to knowing the extent that the students have developed such
skills in writing exams and how far they can be trained in the targeted grade.

[3] Existence of silent responders

According to the findings in 2.2, there were a number of students who did not provide any
answers or those that were meaningful; this made the results less credible for ascertaining the
difficult, easy, or favorite topics for the students in Zambia.

On the other hand, this fact can be utilized for analyzing students' tendencies or preferences in
answering questions by comparing the rates of responses with other findings in this survey.

For example, there is a large variation in the rates of students' responses toward answering
questions, which varies from 87% to 6% on the opposite ends of the spectrum. By comparing
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the type of questions according to the rates of responses with previous tests conducted by the
school, the manner of solving questions, topics in the subject, a trend with regard to the
experience of students with tests, their cognitive power, or preference of topics in mathematics
may be ascertained.

Taking into consideration the abovementioned aspects, it is important to examine further the
hindrances or perceptions that may impede the ability of the students to tackle questions not
only from the viewpoint of mathematics education but also from the cognitive, cultural, and
social viewpoints. This will, at a later stage, provide this research project with a few ideas to
alter the current approach and adapt one that is more appropriate for ascertaining the real
education scenario in countries such as Zambia.

2.6.4 Results from the Second Year Field Survey

(1) Survey Schedule

The survey was conducted during the period October 17-21, 2004; the details are provided in
table21.

Table 21. Schedule of data collection
D  ate A c tiv  ity

16 w  /  O c t /  2 0 0 5 A rriv a l  to  L u s ak a ,  Z a m b ia
17 m /  O c t /  2 0 0 5 D isc u ssio n  w ith  M r.  N k h ata  a t  U n iv e rs ity  o f  Z am b ia
1 8  - 2 1 s7 O c t / 2 0 0 5 D ata  c o lle c tio n  in  th re e  sa m p le  sc h o o ls
2 3 rd /  O ct / 2 0 0 5 D ep a rt u re  fr o m  L u sa k a ,  Z a m b ia

(2 ) Target Schools and Samples
Until now,Urban School and Rural school A were selected as the target average schools. At this
point, a comparison between the result of tests conducted with and without an explanation to the
students in the local language will be provided. Rural School A has only one class in each grade;
thus, an additional rural school must be included to make a comparison. Therefore, Rural
School B was selected as an average rural school, located in Mazabuka District in the Southern
Province of Zambia.

(Explanation in local language implies a translation, into the local language, of questions that
are written in English, and an explanation regarding the manner in which to write the answers,
particularly in the case of multiple-choice questions.)

Table 22. Location of schools

S ch o o l  lo c atio n

U rb a n  P rim a ry  S c h o o l 2  k m  fro m  th e  c a p ita l  c ity ,  L u sa k a

R u ra l  P rim a ry  S c h o o l  A
5 8  k m  fro m  th e  c ap ita l  c ity ,  L u sa k a

1 3  k m  fro m  D istrict  C en tre

R u ra l  P rim a ry  S c h o o l  B 2 4  k m  fro m  D is trict  C en tre

In the urban school, the test was conducted in 3 classes; however, it was observed that in one
class, a teacher who was supervising the students provided them with a few answers.Therefore,
the data pertaining to this particular class has not been included in the sample. Despite this,
there were 2 classes out of which one was provided with an explanation of the test and the other

93



International Cooperation Project Towards the Endogenous Development of Mathematics Education
Children 's Final Report

was not. Rural school B had 2 classes, although these were combined and one teacher taught
both classes at the same time. In spite of this, one class was provided with an explanation of the
test in local language and the other class was not. Rural school A had just one class, and the test
was conducted with an explanation.

Table 23. Distribution of sample
G r a d e B o y s G ir ls T o t a l

U r b a n  P r im a ry  S c h o o l 4 3 4 3 5 6 9

R u r a l  P r im a ry  S c h o o l  A 4 1 9 2 0 3 9

R u r a l  P r im a ry  S c h o o l  B 4 3 7 1 2 4 9

T o t a l 9 0 6 7 1 5 7

The achievement test included topics that students were expected to know in Grades 3-7, as
shown in table 24. However, there were 2 questions that were not covered in the mathematics
curriculum for Grades 1-7 in Zambia.

Table 24. Curriculum coverage of the achievement test
Q uestion n o . G rade w hen c overed

Q l (l),Q l (2 ), Q 3 (l), Q 3 (2 ) an d Q 4 (2) G rade 3

Q 2 , G rade 4

Q 4 (1), Q 4 (3 ), Q 6 (1), Q 6 (2), Q 6 (3 ) and Q 7 G rade 5

Q 5 (l),Q 5 (2 ) an d Q 5 (3) G rad e 6

Q 8 G rad e 7

Q 9 and Q lO N ot cov ered in airy

(3) Results of Achievement Test
The performance of the students who took the test is presented below, beginning with the
overall performance, followed by the question-wise performance.

[ 1 ] Overall performance

Table 25 below shows the overall performance of students who took the test.

Table 25. Pupils ' general performance
A v e r a g e M a le f e m a l  e E x p la n a tio n W ith o u t

U r b a n  a r e a l l .2 % 1 2 .1 % 1 0 .4 % 1 5 .6 % 8 .2 %

R u r a l  a r e a 6 .9 % 5 .8 % 9 .0 % 8 .7 % 2 .7 %

A ll 8 .8 % 8 .2 % 9 .7 % 1 2 .3 % 6 .2 %

As can be seen from the above table, in the urban school, boys performed better than girls.
There was also a large difference within the urban area between the performance of students
who received explanation and those who did not-those who received the explanation
performed better than those who did not. However, in the case of students in the rural area, girls
performed much better than boys; however, even in this case the performance of those who
received explanations was superior to those who did not. It is also evident that students in the
urban school performed better than those in the rural one.
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[2] Question-wise performance of students

Table 26 shows the question-wise performance of the students in the achievement test.

T a b le 2 6 . Q u e s tio n b y q u e s tio n p e rf o rm a n c e o f p u p ils

S c h o o l in u rb a n are a S ch o o l in ru ra l a re a

T o ta l
W ith W ith o u t

T o ta l
W ith W ith o u t

e x p l a n a ti o n e x p l a n a ti o n e x p la n a tio n e x p la n a tio n

Q l ( i) 0 % 0 % 0 % 2 6 .1% 4 2 .3 % 1 7 .4 %

(2 ) 1 .5 % 3 .6 % 0 % 2 0 .5 % 3 0 .8 % 1 7 .4 %

0 2 1 .8 % 7 .1% 1 .2 % 1.1% 0 % 0 %

Q 3 ( l) 2 4 .7 % 4 2 .9 % 12 .2 % 9 .7 % 1 0 .9 % 2 .2 %

Q 3 (2 ) 1 6 .7 % 2 0 .8 % 1 3 .8 % 8 .7 % 1 .3 % 8 .7 %

Q 4 ( l) 4 7 .8 % 6 4 .3 % 3 6 .6 % 15 .1 % 1 8 .2 % 0 %

Q 4 (2 ) 1 .5 % 3 .6 % 0 % 1 .4 % 0 % 0 %

Q 4 (3 ) 0 .4 % 0 .9 % 0 % 1 .1% 0 % 2 .2 %

Q 5 ( l ) 4 2 .8 % 5 7 .1 % 3 2 .9 % 2 6 .1 % 5 0 .0 % 0 %

Q 5 (2 ) 2 0 .3 % 1 7 .9 % 2 2 .0 % 1 0 .2 % 1 9 .2 % 4 .4 %

Q 5 (3 ) 8 .0 % 5 .4 % 10 .0 % 1 0 .2 % 1 5 .4 % 4 .4 %

Q 6 ( l) 0 % 0 % 0 % 4 .3 % 1 0 .6 % 2 .2 %

Q 6 (2 ) 0 % 0 % 0 % 1 .0 % 3 .4 % 0 %

Q 6 (3 ) 0 % 0 % 0 % 3 .4 % 5 .8 % 2 .2 %

0 7 12 .3 % 3 0 .6 % 0 % 0 % 0 % 0 %

Q 8 10 .1% 0 % 2 2 .8 % 0 % 0 % 0 %

0 9 2 1 .7 % 2 8 .6 % 17 .1% 1 .4 % 5 .8 % 0 %

Q lO 10 .1% 2 5 .0 % 0 % 1 .1 % 0 % 0 %

T o ta l l l .2 % 1 5 .6 % 8 .2 % 6 .9 % 8 .7 % 2 .7 %

(There are 2 schools in the rural area and "total" includes both; however, "with explanation" and
"without explanation" are the resultsjust in one school that has 2 classes to compare with.)

[3] Levels of inability of students in solving problems assigned according to school location

After taking the test, students were also interviewed in order to identify the levels of their
inability to solve the problems assigned to them. The inabilities were identified and grouped
into 3 levels as follows: unable to read the question presented, unable to understand the
question/concept in the question, and unable to carry out the process offinding the answer to the
problem presented. The frequency of these inabilities in the two categories of schools for
questions 5 (3), 6 (1), and 8 are presented in table 27.

It is evident from the above table that a large number of students in both the urban and rural
schools were able to read the question presented to them. However, very few students
demonstrated an understanding of the question, i.e., they were not able to translate the content
of the question into the local language. With regard to working out (process) the solution to the
problem given, merely 2 students in the urban school demonstrated mastery of the process for
part 3 of question 5. The remaining students were not able to work out the solution. Table 8 also
shows that merely 3 students provided the correct answer for part 1 of question 6. Although
certain students (numbers in brackets) provided correct answers for part 3 of question 5 and for
question 8, they did this accidentally without using the correct processes.
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Table 27. Pupils' levels of inability to solve problems given
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Q 5 (3 ) 17 2 7 4 4 1 3 4 2 0 2 0 ( 1) 0 ( 1 ) 0 (2 )

Q 6 ( l) 16 2 7 4 3 2 2 4 0 0 0 2 1 3

0 8 1 7 2 7 4 4 3 3 6 0 0 0 0 ( 1) 0 ( 1 ) 0 (2 )

[4] Levels of ability of students for solving problems according to their performance

Table 28 shows students' levels of ability for solving questions according to their performance.

Table 28. The students' errors of problem solving level
according to their performance
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Q 5 ( 3 ) 1 9 2 5 4 4 4 0 4 2 0 2 0 ( 2 ) 0 0 ( 2 )

Q 6 ( l ) 1 8 2 5 4 3 4 0 4 0 0 0 3 0 3

0 8 1 9 2 5 4 4 6 0 6 0 0 0 0 ( 2 ) 0 0 ( 2 )

Table 29. Pupils' mistakes in problem solving in Q5 (3)

Q 5  (3 ) U rb a n  s c h o o l R u r a l  S c h o o l H ig h  p e r fo r m a n c e L o w  p e r fo rm a n c e

D if fic u lt  w o r d s  & G r a te r  th a n G ra te r  th a n G r a te r  th a n T h e y  c o u ld  n o t

E x p r e s  s  io n  s 1 /4 ,  1 /3 1/4 ,  1/3 1 /4 ,  1 /3 r e a d  a n y  w o r d s .

A  n y   re m  a rk s 1 /4  is  g ra t e r  th a n 1 /4  is  g ra te r  th a n 1 /4  is  g r a te r  th a n 1 /4  is  g r at e r  th a n

re g a r d in g  p r o b le m 1 /3 ,  s in c e  4  is 1 /3 ,  s in c e  4  is 1 /3 ,  s in c e  4  is 1 /3 ,  s in c e  4  is

s o lv in g  p r o c e ss g ra te r  th a n  3 . g r a te r  th a n  3 . g r a te r  th a n  3 . g ra te r  th a n  3 .

1 /4  is  g r a te r  th a n 1 /4  is  g ra t e r  th a n 1 /4  is  g r a te r  th a n

1 /3 ,  s in c e  1 + 4 = 5 , 1 /3 ,  s in c e  1 + 4 = 5 , 1 /3 ,  s in c e  1 + 4 = 5 ,

1 + 3 = 4  a n d  5  is 1 + 3 = 4  a n d  5  is 1 + 3 = 4  a n d  5  is

g r a te r  th a n  4 . g ra te r  th a n  4 . g r a te r  th a n  4 .
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Table 30. Pupils' mistakes in problem solving in Q6 (1)
Q 6 ( l ) U r b a n  s c h o o l R u r a l  S c h o o l H ig h  p e r fo r m a n c e L o w  p e rf o rm a n c e

D iffi c u lt  w o rd s  &

E x p re s sio n s
c  o n ta in e r c  o n ta in e r c o n ta in e r T h e y  c o u ld  n o t

r e a d  a n y  w o r d s .
A n y  r e m a r k s

r e g a rd in g  p r o b le m

s o lv in g  p r o c e s s

2 /5 + 1/ 5 = 3 / 1 0 2 /5 + 1 /5 = 3 / 1  0 2 /5 + 1/5 = 3 / 1 0 2 /5 + 1 /5 = 3 / 1 0

2 /5 + 1/ 5 = 2 + 5 + 1  + 5 2 /5 + 1 /5 = 2 + 5 + 1  + 5 2 /5 + 1 /5 = 2 + 5 + 1  + 5 2 /5 +  1 /5 = 2 + 5 + 1 + 5

= 1 3 = 1 3 = 1 3 = 1 3

A majority of the students did not understand what the question implied so they merely guessed
what needed to be done and added the numbers in the question.

Table 31. Pupils' mistakes in problem solving in Q8
0 8 U r b a n  s c h o o l R u r a l  S c h o o l H ig h  p e r fo rm a n c e L o w  p e rf o r m a n c e

D iffi c u lt  w o rd s  & F r a c t i  o n F ra c tio n F r a c tio n T h e y  c o u ld  n o t
E x p re s sio n s R e la tio n s h ip R e la tio n  sh  ip R e  la tio n  sh  ip r e a d  a n y  w o rd s .

B  o u g h t B  o u g h t B  o u g h t

b e tw e  e n b  e tw e e n B  e tw e e n

A n y  r e m a r k s

r e g a rd in g  p r o b le m
s o lv in g  p r o c e s s

5 + 3 = 8 5 + 3 = 8 5 + 3 = 8 M o s t  o f  th e m  d id

n o t  a n sw e r
a n y th  i  n  g

All the students did not understand the meaning of the question; therefore, it was explained in
the local language. Then, they did understand the situation, which was that "Jody bought 5 kg of
meat and George bought 3 kg of meat"; however, they did not understand what "the relationship
between Judy's and George's meat in terms of weight" implied.

Discussion

1. Analysis of the Results of the Students' Achievement Test

Ql (1) was an easy addition of fractions: 2/5 + 1/5. However, no students in the urban school
answered correctly, and a large number of them wrote 3/10 as the answer. Thirteen students
from among 157 added all the numbers that are shown there; this implies that they did 2 + 5 + 1
+ 5 and got 13. Eighteen of them wrote 310 as the answer (3 may have been obtained from 2 +
1-the sum of the numerators, and 10 may have been obtained from 5 + 5-the sum of the
denominators).

Ql (2) was a subtraction of two fractions: 5/7 - 2/7. Thirty-one students provided the answer
3/0 and 16 of them answered 21, which is the sum of all the numbers there.

Merely 3 students provided the correct answer (3/7) to Q2 (Express the answer in a fraction-3
h-7); 52 students wrote 2 or 2 remainder 1, which is the quotient of7 å *•E3.

With regard to sentence questions, a majority of the students appear to be unable to read or
understand them well; this was true even in the classes that were provided explanation in the
local language because a large number of students merely added the numbers provided in the
questions, although they were not questions of addition. In the case ofQ6 (3), the answer was 7,
and in the case ofQ8, itwas 8.
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A large number of students did not understand how to answer or what they were asked, so they
wrote the answer at an inappropriate place, or what they wrote was incomprehensible.

In terms of the comparison between results of those students who were provided an explanation
in the local language and those that were not, there were rather large differences. The greatest
difference was that the students who were provided explanation in the local language knew how
to write answers, particularly for multiple-choice questions; on the other hand, a majority of the
students who were not provided any explanation failed to write the proper form of answers in
the adequate place.

(4) Analysis of the Results of the Interview

It was rather difficult to communicate with the students in the interview because they did not
understand English very well. A large number of students failed to read the questions aloud;
certain students were unable to read even a single word. Students in the urban school could read
more fluently as compared with students from the rural school.

Q5 (3) Which ofthefollowing is greater than the other? Write the correct choice (1, 2, or 3) in
the parenthes es.

1. A is greater than B. 2. B is greater than A 3. A = B

A:1/4 B:1/3 Answer( )

A majority of the students believed that 1/4 was greater than 1/3 since 4 is greater than 3. They
did not recognize that a fraction is a number, butjust looked at each number shown there.

Q6(l) When you add 2/51 of water to 1/51 of water in a container, how much water is there in
the container?

A large number of students were unable to read the question; however, they guessed what it
stated and believed that the question asked for the 2 fractions to be added. Certain students did
not even have a vague understanding of what they were supposed to do. When the meaning of
the question was explained in local language they were able to understand it. However they
were unable to add the fractions. Several students added not only the numerators, but also the
denominators. Others calculated in the following manner: 2/5 + 1/5 = 2 + 5 + 1 + 5 = 13. Merely
3 students provided the correct answer.

When we asked the students to write the process of calculation on paper, several students were
unable to use mathematical symbols like +, -, =,etc.; thus, the numerals appeared as 2 5 1 5 13
on the paper.

Q8 Judy bought 5 kg of meat. George bought 3 kg of meat. Write afraction in the bracket to
show the relationship between Judy 's meat and George 's meat in terms of weight.

George'smeatis ( ) ofJudy'smeat.

None of the students understood the implication of the above question. When it was explained
in the local language they were able to understand the quantity of meat that Judy and George
bought; however, they were unable to understand what "relation" meant. They had not learned
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fractions in terms of proportions, and this question was too advanced for their current
knowledge.

In addition, certain students who provided the correct answer on the test did not answer
correctly in the interview. It was possible that they were upset because they had not been
interviewed in this manner before.

Conclusion

Several students calculated a fraction in the following manner: 1/2 = 1 + 2 = 3. This implies that
students do not consider a fraction to be a number but a combination of two numbers that is
supposed to be added.

Further, a majority of them do not understand English very well. They may be used to attending
class without studying, where they can merely guess what the teachers are saying.

Future research must be conducted in order to explore what is required to improve the
understanding of students with regard to mathematical concepts.
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