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Abstract: The important aim of school education is the development of cognitive domain of learning and within this
domain; development of thinking skills (especially higher order thinking skills) is the most important goal of school
education. Mathematics is a subject that can develop these cognitive faculties but the level of attainment depends on
the way it is taught. Research in this area has shown that students’ achievement level in mathematics is low as
compared to other subjects. They perform better on those items in which memorization of facts are required
whereas their performance is poor on the items requiring comprehension and skills of problem solving. It is
therefore very important to have an in depth study of the ways mathematics is taught in our schools. The purpose of
this study was to identify weaknesses and to find measures for raising the standard of mathematics education in the
Pakistani system of studies (SSC). To achieve this purpose SSC system has been compared with its internationally
recognized counterpart the GCE (O-Level) system in this study. The design of study is descriptive in nature. The data
were collected from a sample of 250 schools through questionnaires for teachers (N=300), students (N=200), semistructured interviews for the subject experts (N=20) and a comparative content analysis of question papers (19942013) of the examination boards of both the systems. The data collected through questionnaires were analyzed
using t-test whereas the data collected through interviews and comparison of contents of the exam papers were
analyzed qualitatively. Findings of the study revealed a clear difference in the assessment schemes of SSC and GCE
systems of studies. GCE system was found assessing understanding of abstract mathematical concepts and their use
to solve real-world problems from different perspectives whereas assessment in SSC system was not found going
beyond students’ mechanical ability of applying basic formulae and procedures to routine problems. The pattern,
nature and purpose of assessment were found entirely different in these systems. The objectives of
teaching/learning and approaches taken by teachers and students to achieve these objectives were also found
significantly different. The study recommends drastic reforms in the SSC assessment system through the inclusion
of constructed-response questions, giving a suitable number of application-based real-world problems to assess
deep understanding of the concepts, giving unseen questions only as assessment items, curbing the approaches of
selected-content teaching/studying and discouraging the trend of memorization of mathematical contents.
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1. Introduction

Taneja, 1990). Gagne (1985) agrees with this point
of view and asserts that the most important area of
school learning is the cognitive domain and within
the cognitive domain, he focuses on thinking skills
(Martin & Briggs, 1986).Therefore, the chief target of
mathematics education in schools should be to
develop thinking skills among students, but there are
many ways of thinking. Hence the primary goal of
mathematics education should be to develop
thinking habits in students to enable them tackle
abstractions and to induce problem solving skills in
them (NCERT, 2006).
The cognitive domain is concerned with mental
abilities of a learner and it deals largely with
information and knowledge. It is further divided into
six major categories proceeding from lower order to
higher order thinking skills : knowledge (recall),
comprehension (understanding), application (using
knowledge in new situations), analysis (breaking
things down/critical thinking), synthesis (putting
things together/ creative thinking), and evaluation
(judgment) (Bloom & Krathwohl, 1956).

Secondary school education is one of the
important stages in the overall educational career of
students. It provides a strong base for entering into
higher secondary education with appropriate
knowledge and skills or act as a terminal stage for
those seeking employment. Quality secondary
education is thus vital for a successful future, both at
an individual and national level. In this regard, the
importance of mathematics as a compulsory subject
at the secondary school level is well acknowledged
internationally, (Sharma & Sharan, 2008; Ediger &
Rao, 2006). This subject contributes to the
development of cognitive, affective and psychomotor
faculties of students, but the extent to which it does
so depends upon the way it is taught (Cockcroft
Report, 1982).
Educationists agree that one of the fundamental
aims of mathematics education is training of the
mind
(development
of
cognitive
domain)
(Bruhlmeier, 2010; Sidhu, 2008; Sharma, 2007;
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The capability of having knowledge of contents
(facts, principles, procedures and concepts) is
‘information learning’ which is a part of lower order
thinking skills unless knowledge is applied in variant
situations (Crowl, Kaminsky, & Podell, 1997).
Application of knowledge in a new context is a
higher order thinking skill. Application means the
use of meaningful information such as abstractions,
formulae, equations and algorithms in new
situations (Bloom, 1956; Kauchak & Eggen, 1998; Mc
Devitt, 1993). Problem solving skills are the
capabilities through which an individual can solve a
problem, without knowing the course of action
needed to solve it in advance (Schooler, Fallshore, &
Fiore, 1995). These problems need insight solutions
(a sudden and new strategy for solution). Insight
solutions require analysis, synthesis and evaluation
(higher order thinking skills) while non-insight
solutions require comprehension and application
only (lower order thinking skills) (Bloom, 1956). In
modern education systems, teaching is largely
focused on developing thinking skills especially the
skill of problem solving among students (Rani, 2008;
Stacey, 2005; Lesh & Zawojewski, 2007).
Mathematics is taken as the core of all subjects in the
school curriculum in Asian countries like China (Li,
2008; Fan, 2004), Singapore (Soh, 2008) and Japan
(Yoshikawa, 2008) because this subject is very
effective in developing thinking skills and the focal
point of educational objectives of mathematics
teaching is the development of higher order thinking
skills in the students.
Examination is an integral part of education and
it is the nature of assessment in the examinations
that determines the direction of the educational
activities of the classrooms (Lianghuo, 2004). It is a
fact that every student wants to perform well in the
examination, so as a general practice, students learn
in accordance with the nature and pattern of
previous examination papers. Teachers also want
good performance so both try to adopt approaches
which can provide them with better results.
However, if the assessment measures the basic
content knowledge or lower order thinking skills
only, all the educational activities of teachers and
students will revolve around developing these
capabilities (De Lange, 1999). Thus, if we want
students to investigate, explore and discover,
assessment must not measure just mimicry
mathematics. This means that if we want to enhance
the standards of mathematics education, we have to
improve the standards of assessment.
Two parallel systems of formal school
education operate in Pakistan: the local SSC
(Secondary School Certificate), and its international
counterpart, GCE (General Certificate of Education)
system. SSC (matriculation) is equivalent to GCE
(ordinary level). GCE is a very prestigious,
internationally recognized qualification (Umbreen,
2008). It is a common perception that these two
systems are creating a clear discrimination between
students. By and large, GCE schools are expensive
and only children of privileged class can afford to

study in this system. SSC schools are generally
affordable; therefore this system provides education
to majority of the students.
The studies conducted in Pakistan reveal that in
SSC schools, mathematics is not taught as its nature
demands (Sheerazi, 2000). There is dissatisfaction
among students, teachers and experts of the subject
about the way mathematics curriculum is taught in
our schools (Arif, 2010; Naeemullah, 2007).The
students’ achievement level in this subject is low as
compared to other subjects. Students normally
perform better on items which require
memorization of facts whereas their performance is
poor on items requiring comprehension and
problem solving skills (Das, 2006). Tayyba (2010)
supports this outlook and asserts that students
attempt those questions which require simple
mathematical skills and low rigor level confidently.
In his study, Arif (2010) reveals that SSC curriculum
does not produce higher order thinking skills in
students and class activities are not linked with
curriculum objectives. Teachers mostly transfer
factual and procedural knowledge to students.
Textbook contents are transmitted to students and
their precise replication is expected through
assessments (Amirali & Halai, 2010). Textbooks
contents contain appropriate knowledge of
mathematical rules and procedures but a number of
content areas are skipped by the teachers (Perveen,
2009). This encourages the approach of selectedcontent study. Also, students start memorizing the
contents instead of understanding the concepts and
the inquiry process (Tahir, 2005).The higher levels
of cognitive domain are not involved in the activities
of mathematics in our schools (Mustafa, 2011;
Sheerazi, 2000).
GCE is an internationally recognized system of
education with high standards but education in this
system is also provided by the local teachers.
Teachers teaching in the GCE system are largely a
product of the SSC system themselves, who mostly
use the direct instruction (teacher-centered
presentations of information) method for teaching in
classrooms of both the systems. But how in the GCE
system, they provide education of international
standards? This study was conducted to answer this
question by identifying the significant differences in
the two systems. The study critically compares the
key features of the two systems, focusing on the
objectives of education, the approaches taken by
teachers to teach the curriculum and the approaches
of students to prepare for their examination. The
study also compares the contents of question papers
of the two systems, in order to identify the
differences, explain the reasons for these differences
and to find measures for the improvement of
teaching and assessment in the SSC system.
1.1. Research questions
Following were the main research questions of
this study:
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1.

1.2. Subsidiary research questions

participating schools, semi-structured interviews of
20 subject experts were conducted and the
questionnaires from teachers and students got
completed and collected.
Data Analysis: The analysis and interpretation
for the comparison of the responses of the two
groups was done using t-test. The data collected
through interviews of the subject experts were
analyzed qualitatively. The contents of textbooks and
question papers of the past 20 years (1994-2013) of
the examination boards of both systems were
critically compared and analyzed.

1.

3. Results

2.
3.
4.

2.
3.

How are the educational objectives of
mathematics curriculum in GCE and SSC
different?
How are the approaches of teaching and
assessment different?
What is the significant difference in the
contents of question papers?
What are the fundamental reasons for the
differences and their relationships with each
other?

How far are the educational objectives balanced
within the cognitive domain in both systems?
What are the consequences of difference in
educational objectives in both systems?
What are the approaches of teachers and
students towards learning and assessment?

The research findings of this study are based on
the responses of teachers, students and subject
experts against the items of questionnaires given to
them. The issues derived from the contents of the
question papers of the examination boards (Board of
Secondary
Education
Karachi/Cambridge
International Examinations) of both systems
(SSC/GCE) is another basis of the findings and a
source of evidence for discussion.

2. Methodology
Research Design: The study was conducted
under descriptive research design. The strategy of
research was mixed method research approach.
Population and Sample of the Study:
Population was comprised of teachers and students
in 5812 (public/private) secondary schools of SSC
system (Board of Secondary Education Karachi,
2012) and 130 schools of GCE (O-Level) system in
Karachi (http://www.britishcouncil.pk). Stratified
random sampling design along with purposive
sampling design was adopted and a sample of 250
schools (SSC: 180 &GCE: 70) was drawn from five
districts of Karachi. Overall 300 teachers (grade-10:
SSC=180 + grade-11: GCE=120), 200 students
(grade-10: SSC=120 + grade-11: GCE=80) and 20
subject experts (teaching experience: SSC/GCE > 15
years) were selected from these schools.
Research Instruments: Questionnaires for
teachers/students
were
used
as
research
instruments.
Procedure of Data Collection: The researcher
collected data through personal visits of schools.
After taking the consent from the principals of

Objectives of mathematics education
The educational objectives of teaching
mathematics in SSC/GCE system can be summarized
as:
i)
Knowledge of contents, procedures and
relationships (concepts).
ii)
Application of attained abstract knowledge
in real-life situations.
iii)
Development of problem solving skills.
3.1. Knowledge of contents, procedures and
relationships
A summary of the analyzed results of the
responses of teachers and students on the statement
that acquisition of content and procedural
knowledge is the major objective of mathematics
education is given in the following table.

Table 1: Acquisition of knowledge (contents, procedures and relationships)
Respondents Systems
N
Mean
SD
A
UD
D
t-value
SSC
180 4.33 0.861 92% 2.5% 5.5%
Teachers
0.549**
GCE
120 4.38 0.715 93% 04% 03%
SSC
120 4.34 0.881 89% 08% 03%
Students
1.257**
GCE
80
4.48 0.561 90% 03% 07%
df = 298 (teachers) , df =198 (students)
tabulated value of ‘t’ at 0.05 is 1.960

Table 1 illustrates that there is no significant
difference between the opinions of teachers in both
systems on provision of knowledge (contents,
procedures and relationships) as their major
objective of mathematics education. Students of both
the systems (SSC: 89% & GCE: 90%) are also in favor
of acquisition of knowledge as their main learning
objective.

The analysis of interview results revealed that
90% of SSC and 60% of GCE subject experts agreed
that provision of mathematical knowledge for
furthering the education of this subject is one of the
major objectives of mathematics teaching.
SSC experts disclosed that majority of teachers
are not aware of the expected outcomes of the
national mathematics curriculum. Their main
45
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objective is performance (high grades of students in
mathematics) by any means. GCE experts (40%) also
acknowledged that performance in examination is
the major objective of teachers.

Table 2 indicates that there is a significant
difference between views of teachers as well as
students of the two systems on the statement that
application of knowledge in real-life situations is the
objective of mathematics education. It is clear from
Table 2 that application of knowledge in different
real-life situations is relatively much higher in GCE
system than the SSC system. The analyzed interview
results confirm that the application of abstract
mathematical knowledge to solve real-life problems
is not the objective of education in the SSC system.
40% of SSC subject were in the favor of this objective
and recommended increasing word problems in the
curriculum while 100% of the GCE experts declared
it the real objective of mathematics education.

3.2. Application of attained abstract knowledge
in real situations
A summary of the analyzed results of the
responses of teachers and students on the statement
that application of attained abstract knowledge in
real-life situations is the major objective of
mathematics education is given in the following
table.

Table 2: Application of attained abstract knowledge in real-life situations
Respondents Systems
N Mean
SD
A
UD
D t-value
SSC 180
3.34 1.092 54% 17% 29%
Teachers
3.275*
GCE 120
3.72 0.922 73% 15% 12%
SSC 120
3.04 0.951 47% 26% 27%
Students
5.493*
GCE
80
3.08 1.351 85% 05% 10%
df = 298 (teachers) , df =198 (students)
tabulated value of ‘t’ at 0.05 is 1.960

3.3. Development of problem solving skills

that development of problem solving skills is the
major objective of mathematics education is given in
the following table.

A summary of the analyzed results of the
responses of teachers and students on the statement
Respondents
Teachers
Students

Table 3: Development of problem solving skills
Systems
N
Mean
SD
A
UD
SSC
180 3.22 1.057 51% 17%
GCE
120 3.87 0.724 80% 14%
SSC
120 3.34 1.291 56% 18%
GCE
80
3.81 1.041 88% 04%
df = 298 (teachers) , df =198 (students)
tabulated value of ‘t’ at 0.05 is 1.960

Table 3 shows that there is a significant
difference between the responses of teachers as well
as students of both systems on the question that
development of problem solving skills are the
objective of our teaching. The results reveal that GCE
system takes problem solving as its objective of
teaching while the SSC system lacks in this domain.
20% of GCE subject experts suggested increasing the
contents on problem solving whereas 70% of the SSC
experts suggested updating the curriculum
completely.

D
32%
06%
16%
08%

t-value
6.311*
2.517*

questions out of which 3 are required to be solved
(30 marks). The use of scientific calculators is not
allowed in this paper. GCE mathematics is a
compulsory course to be taken by all students. It
consists of two papers: paper-I (80 marks) and
paper-II (100 marks). Paper-I contains 25 questions
on average, all of which are required to be solved.
Each question is discrete in carrying marks and the
use of calculator is not allowed. Paper-II consists of
11 questions, 7 in Section-A (52 marks) and 5 in
Section-B (48 marks). All questions from Section-A
are required to be attempted while in Section-B, 4
out of 5 questions are required to be solved. The
data collected through the comparison and critical
analysis of the question papers of both systems was
summarized and is presented in the following graphs
for the convenience of reader.

4. Content analysis of question papers
Under Board of Secondary Education Karachi
(BSEK), the students of SSC Part-I (General Group)
have to take a compulsory paper of General
Mathematics of 100 marks whereas the students of
Science Group do not take any mathematics paper in
SSC Part-I. Science Group students take their
mathematics paper worth 100 marks in SSC Part-II.
This paper consists of three sections: Section-A:
comprising 20 MCQ’S (20 marks), Section-B:
containing 15 short questions (out of which 10
questions are required to be solved) carrying 50
marks, Section-C: consisting of 5 detailed-answer

5. Approaches
mathematics

of

teaching

and

learning

5.1. Approaches of teaching
Table 4 illustrates that there is a divide between
the teachers of the two systems on the approaches of
teaching. No significant difference was found on the
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content-focused approach (with an emphasis on
performance) but teachers differed significantly on
the content-focused approach if emphasis is placed
on understanding. The approach of teaching,
focusing the requirements of the class is significant
while teaching with a focus on the needs of learner is
non-significant. These results indicate that there is a
significant difference between the opinions of

teachers on the approaches of teaching mathematics.
60% of GCE subject experts recommended the
approach of focusing the basic concepts and
practicing their application in different situations
preferably by mental calculations whereas 85% of
SSC experts recommended the approach of rigorous
drill.

120
100
80
60

SSC

40

GCE

20
0
Same Textbook Word Problems Questions Based Questions Based
Questions
on Application of
on Figures
on Graphs
Concepts

Repetition of
Questions

(a)

Average Rate of Occurence/paper

Nature of Questions
120
100
80
60
40

GCE

20

SSC

0
*Knowledge

*Application

*Problem
Solving

*Logical
Reasoning

*Analytical and
Critical
Thinking

Cognitive Domain

(b)
*Knowledge = Knowledge of formulae, procedures and relations (concepts); *Application = Application of abstract knowledge in a different context; *Problem
solving = Solution of a problem by insight for which no standard procedure is available; *Logical reasoning = Solution of a problem on the basis of a sequence of
sound and consistent justifications; *Analytical and critical thinking = Solution of a problem that involves breaking of given information into parts to distinguish
between facts, to recognize the relationships, to diagnose the organizational principle of the given data to retrieve information and to use it in selecting the procedure
with a balanced criticism.

Fig. 1: Results of comparative content analysis of question papers based on (a) pattern (outline) of papers (b) nature of
questions and their frequency

5.2. Approaches of learning

experts (90%) indicate that the overall focus of SSC
system is on imparting knowledge of mathematical
algorithms. The analysis of past exam papers also
revealed that only textbook questions are given in
SSC papers (Graph 1a). It means that precision in the
recall of learned content is the prime objective of
assessment. These findings verify the results of a
study by Amirali & Halai (2010) who concluded that
SSC assessments largely assess content and
procedural knowledge of mathematics. The
capability of having knowledge of contents is called
‘information learning’ which is a part of lower order
thinking skills (Crowl et al., 1997). It means that
mathematics in the SSC system develops lower order
thinking skills only.
Application on the other hand is the use of
meaningful information in new situations (Bloom,
1956; Kauchak & Eggen, 1998; Mc Devitt, 1993).

Table 5 shows that there is a significant
difference between the views of students on the
selected-study approach but there is no significant
difference between them on the approach of
comprehensive study. The analysis of responses of
subject experts reveals that 90% of GCE experts and
70% of SSC experts discouraged the selected study
approach of students.
6. Discussion
By and large, provision of mathematical
knowledge (formulae, procedures, concepts) is the
common objective of teaching in both systems (Table
1) but the analysis of the responses of SSC subject
47
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There is a significant difference between the two
systems on the application of knowledge (Table 2).
During review of past papers, application-based
questions were rarely found in SSC papers whereas a
GCE papers contained a significant number of
application-based questions (Graph 1b). The results
of a study by Mustafa (2011) indicated that in SSC
textbooks, abstract mathematical concepts are

emphasized rather than focusing on applied and
real-life integrated activities. The findings of this
study also confirm the findings of Sheerazi (2000)
who concluded that SSC exams do not measure
application skills. It authenticates that application of
knowledge in different real-life contexts is not the
objective of teaching in the SSC system.

Table 4: Showing Analyzed Results of Significant Approaches
Approaches
teachers
N
Mean
SD
A
UD
SSC
180 4.10 0.894 87% 4%
Content-Focused
(with an emphasis on understanding)
GCE
120 4.38 0.640 93% 5%
SSC
180 3.93 0.958 80% 4%
Content-Focused
(with an emphasis on performance)
GCE
120 3.80 0.971 78% 7%
SSC
180 4.08 0.879 85% 5%
Classroom-Focused
GCE
120 3.72 1.043 68% 12%
SSC
180 4.25 0.591 95% 0%
Learner-Focused
GCE
120 4.13 0.796 87% 7%
df = 298
tabulated value of ‘t’ at 0.05 is 1.960

DA
9%
2%
14%
15%
10%
20%
5%
15%

Table 5: Showing Analyzed Results of Significant Approaches of Students
Approaches
students
N
Mean
SD
A
UD
DA
SSC
120 3.02 1.375 48% 33% 19%
Selected Study
(with a focus on practice)
GCE
80
2.49 1.158 25% 32% 43%
SSC
120 2.88 1.164 38% 23% 39%
Selected Study
(with a focus on memorization)
GCE
80
2.18 1.041 18% 22% 60%
SSC
120 3.91 1.188 38% 42% 20%
Comprehensive Study
(with a focus on practice)
GCE
80
3.80 1.114 78% 8% 14%
SSC
120 2.42 1.185 22% 0% 59%
Comprehensive Study
(with a focus on memorization)
GCE
80
2.30 1.130 24% 6% 70%
df = 198
tabulated value of ‘t’ at 0.05 is 1.960

The two systems have a significant difference on
the development of problem-solving skills as
demonstrated in Table 3. A problem solving item is a
question in which an individual does not know the
course of action needed to solve it beforehand
(Schooler, Fallshore, & Fiore, 1995). These problems
need insight solutions that require higher order
thinking (analysis, synthesis and evaluation) (Bloom,
1956). Results of content analysis, given in Graph 1b,
show that SSC papers do not contain questions to be
solved using problem solving skills. The results of
studies by Perveen (2009) and Das (2006) are also
consistent with the results this study. GCE papers on
the other hand, have a significant proportion of
items on problem solving. It affirms that as opposed
to GCE, development of problem solving skills is not
the center of attention in the SSC system.
As far as the approaches of teaching/learning are
concerned, there was no significant difference
between teachers of the two groups on contentfocused approach (geared at good performance in
the examination) (Table 4). However, teachers
differed significantly on the same approach for the
purpose of understanding (Table 4). Teachers
significantly differ on classroom-focused approach
(i.e. teaching on the basis of requirements of the
class) while they have no significant difference on
learner-focused approach (i.e. teaching with a focus
on the needs of learner) (Table 4).

t- value
3.256*
1.140**
3.103*
1.445**

t- value
3.000*
4.459*
0.121**
0.723**

GCE students (78%) expressed their agreement
on the comprehensive study approach (if focus
remains on rigorous practice). Results of content
analysis illustrate that items of GCE question papers
are not the same textbook questions and there is a
very limited choice of questions (P-I: 25 out of 25
and P-II: 10 out of 11). In addition neither a
prominent pattern nor any significant repetition of
questions was identified (Graph 1a). It means that in
the GCE system, comprehensive study through
rigorous drill is required in order to achieve good
results and simple memorization of facts and
algorithms does not work. The findings of a study by
Perveen (2009) are also in accordance with these
results.
SSC students (48%) expressed their agreement
on the selected-study approach with practice (Table
5). Results of content analysis show that the items in
SSC question papers were taken from the textbook.
Moreover, a plenteous choice to select a question (13
out of 20) in the paper was found. In addition, a fixed
pattern of sectioning and repetition of items was
identified (Graph 1a). It means that in the SSC exams,
selected-content study (learning of important
contents/algorithms and practicing them until over
learned) can give better results than the
comprehensive study. Kiyani (2002), Naeem (2011)
& Arif (2010) also identified weaknesses in the
examination system of SSC and recommended
48

Muhammad Akhtar, Ahmad Saeed / WALIA, 34(1) 2018, Pages: 43-51

improvement in the quality of questions papers.
Findings of these studies are also in conformity with
the results of this study.

systems, however it takes two different routes when
teachers apply it in these two systems. SSC teachers
with content-focused approach generally prefer
selected-content teaching, whereas GCE teachers
have to go through in-depth teaching, as their
assessment systems demand accordingly.
By comparing salient features of mathematics
education of the two systems, the study concludes
that SSC system assesses students in a way that
encourages a mechanical rather than a conceptual
understanding of the contents. The items of question
papers assess students’ mechanical ability of
applying basic formulae and procedures to routine
problems, but they do not assess their deeper
understanding of the concepts. As a result, SSC
system is producing students who are learned to
mechanically apply mathematical procedures in
solving routine problems but they are not
mathematically competitive with the students of GCE
system.
In the light of the drawn conclusions, it is
recommended that the examination system of SSC be
improved. Specifically, rigidity in the design i.e. a
fixed model of items, a permanent position of items
in the sections of paper, a predetermined choice to
select the items, a consistent and successive
repetition of items should be reduced. No textbook
question should be given in the papers without
changing its context. Application-based real-world
problems that assess higher order thinking skills
should be included and increased gradually in the
paper. The quality of questions can be improved by
constructing questions in which figures, diagrams
and graphs are involved. The approaches of selectedcontent study and memorization of the mathematical
contents should be discouraged and minimized.

7. Conclusions and recommendations
On the basis of analysis of data and findings of the
study, we can conclude that excluding the
fundamental objective of teaching (i.e. provision of
knowledge for furthering the education of
mathematics) the major objectives, approaches of
teaching/learning
and
nature/patterns
of
assessment are significantly different in the two
systems. SSC examinations primarily assess the
content
knowledge
(i.e.
knowledge
of
formulae/principles/properties and steps
of
procedures for solving different questions). Items of
assessments do not assess application of knowledge
in different contexts (variant situations). All the
items are taken from the textbook without any
change. Since students have solved these textbook
questions prior to the exam, these items can be
attempted using the conventional three-step
strategy: recognition, recalling and reproduction
(three R’s). These well familiar items do not demand
use of higher mental functions for their solution. SSC
teachers, thus, mostly teach algorithms to solve sums
as discrete learning units that can be easily
recognized and differentiated from other units. They
also leave specific content areas of the syllabus
untaught. And, this is done for the following two
major reasons:
(i) SSC papers have a definite and consistent
pattern of items from specific content areas.
(ii) A plenteous choice of questions is given in the
papers that allow teachers to leave some
contents untaught.
With this approach, important contents are
taught and tested again and again until over learned
and students start solving sums mechanically (easily,
correctly and consistently). SSC papers do not
contain problems that require insight solutions
(problem solving strategies). This indicates that
development of problem solving skills is not the key
concern of mathematics education in this system.
GCE examinations assess application of
knowledge in different real-life contexts. Textbook
questions are not given in the assessments. Original
and novel items are constructed for exams each year.
Consequently, teachers have to develop deep
understanding
of
students
about
abstract
mathematical concepts so that they can apply it to
solve real-life problems from different perspectives.
The items of papers are also mostly such real-world
problems that assess higher order thinking skills
(analysis, synthesis and evaluation). These papers
have an appropriate proportion of items on problem
solving as well. Thus, teachers have to teach
heuristics (strategies) to solve these problems. The
entire syllabus is taught because papers contain
items from all areas of the syllabus. Although the
content-focused approach of teaching (with an
emphasis on performance) is common in both

References
Amirali, M., &Halai, A. (2010). Teachers’ knowledge
about the nature of mathematics: A survey of
secondary school teachers in Karachi, Pakistan.
Bulletin of Education and Research, 32 (2), 45-61.
Arif , M. (2011). Analysis of mathematics curriculum
at secondary school level in Pakistan. (Doctoral
Thesis).
Bloom, B. S., &Krathwohl, D. R. (1956).Taxonomy of
educational objectives: The classification of
educational goals, by a committee of college and
university examiners. Handbook I: Cognitive
Domain. New York: Longmans.
Board of Secondary Education Karachi.(2012).
School
List.
Retrieved
from:
bsek.edu.pk/home/images/stories/otherdocs/school-list.pdf
Bruhlmeier, A. ( 2010). Head, heart and hand;
Education in the spirit of Pestalozzi. Cambridge:
Sophia Books.
Cockcroft Report (1982). Mathematics counts.
London: Her Majesty's Stationery Office.
49

Muhammad Akhtar, Ahmad Saeed / WALIA, 34(1) 2018, Pages: 43-51

Retrieved
from:
http://www.educationengland.org.uk/document
s/cockcroft/cockcroft01.html

Martin, L.B & Briggs, J.L. (1986).The affective and
cognitive domain: Integration for instruction and
research.
Englewood
Cliffs:
Education
Technology Publications.

Crowl, T. K., Kaminsky, S., &Podell, D. M. (1997).
Educational psychology: Windows on teaching.
Madison, WI: Brown and Benchmark.

McDevitt, D. S. (1993).Teaching for understanding:
Attaining higher order learning and increased
achievement through experiential instruction.
(ERIC Document Reproduction Service No. ED
374 093)

Das, J. (2006). Learning levels and gaps in Pakistan:
World Bank Policy Research Working Paper
4067, November 2006. Retrieved from:
http://econ.worldbank.org.

Mundy, J. and Schmidt .H. (2005). International
comparative studies in mathematics education:
Opportunities for collaboration and challenges
for researchers. Journal for Research in
Mathematics Education,36 (3), 164-175.

De Lange, J. (1999). Framework for classroom
assessment in mathematics. Retrieved from:
www.fisme.science.uu.nl/catch/.../framework/de
_lange_framework.doc

Mustafa , J. (2011). Development of integrated
activity based mathematics curriculum at
secondary level in North West frontier province,
Pakistan.(Doctoral
Thesis).Retrieved
from:
http://eprints.hec.gov.pk/view/subjects/g6.html

Fan, L. &Zahu, Y. (2004). How Chinese students
performed in mathematics? A perspective from
large-scale
international
mathematics
comparison. In L. Fan, N. Y. Wong, & S. Li (Eds.),
how Chinese learn mathematics: Perspectives
from insides (pp.3-26). Singapore: World
Scientific Press.

NCERT (2006).Teaching of Mathematics. New Delhi:
NCERT Publication Department.

Gagne, R.M. (1985). The conditions of learning and
theory of instruction (4thed.). New York: CBS
College Publishing.

Perveen, K. (2009). Comparative effectiveness of
expository strategy and problem solving
approach of teaching mathematics at secondary
level. (Doctoral Thesis). Retrieved from:
http://eprints.hec.gov.pk/view/subjects/g6.html

Kauchak, D. P., &Eggen, P. D. (1998). Learning and
teaching: Research-based methods (3rd ed.).
Boston: Allyn and Bacon.

Rani, T.S. (2008).Teaching of mathematics. New
Delhi: APH Publishing.

Kayani, M. (2002).A comparative study of secondary
and GCE O’ level science education programme in
Pakistan. (Doctoral Thesis).Retrieved from:
http://eprints.hec.gov.pk/view/subjects/g6.html

Rao, B. D. &Ediger, M. (2006).Successful school
education. New Delhi: Discovery Publishing
House.

Lesh, R. &Zawojewski, J. (2007).Problem solving and
modeling. In F. Lester (Ed.), The second
handbook of research on mathematics teaching
and learning (pp.763-804). Charlotte, NC:
Information Age Publishing.

Schooler, J. W., Fallshore, M., & Fiore, S. M. (1995).
Epilogue: Putting insight into perspective. In R. J.
Sternberg & J. E. Davidson (Eds.), The nature of
insight (pp. 559−588). Cambridge, MA: The MIT
Press.

Leung, S.K. (2004). In search of an East Asian
identity in mathematics education the legacy of
an old culture and the impact of modern
technology.
Proceedings
of
the
Ninth
International
Congress
on
Mathematical
Education, 159-161.

Sharan, R. and Sharma, M. (2008).Teaching of
Mathematics. New Delhi: Sterling Publications.
Sheerazi, A. S. S. (2000). Re-Orientation of
Mathematics Teaching; An Experimental Study.
(Unpublished Ph.D. Dissertation, Hamdard
University, Karachi, Pakistan).

Lianghuo,
F.(2004).
Improving
mathematics
teaching and learning through effective
classroom
assessment:
Experiences
and
perspectives from Singapore schools. National
Institute of Education, Nanyany Technological
University Singapore. Retrieved
from:
repository.nie.edu.sg/jspui/.../1/CRP24_03FLH_C
onf04_Fan.pdf

Sidhu, K. S. (2008). The teaching of mathematics,
(4thed.). New Delhi: Sterling Publications.
Soh, K.C. (2008). An overview of mathematics
education in Singapore.In U. Willmore, & Z.
Usiskin (Eds.). Mathematics curriculum in Pacific
Rim countries- China, Japan, Korea and Singapore
(pp. 23-36). Charlotte: IAP.

Li, Jun.(2008). Curriculum development in China. In
Z. Usiskin, & E. Willmore (eds.), Mathematics
curriculum in pacific rim countries: China, Japan,
Korea and Singapore (pp.127-140). Charlotte, NC:
Information Age Publishing.

Stacey, K. (2005). The place of problem solving in
contemporary
mathematics
curriculum
documents. Journal of Mathematical Behavior, 24,
341-350.
Tahir, A. Q. (2005). A comparative study of the effect
of use of information communication technology
50

Muhammad Akhtar, Ahmad Saeed / WALIA, 34(1) 2018, Pages: 43-51

in varied teaching approaches on achievement
and retention of students of mathematics.
(Doctoral
Thesis).
Retrieved
from:
http://eprints.hec.gov.pk/view/subjects/g6.html

Umbreen , I. (2008). A Study on social acceptability
of “O” and “A” levels of education system and its
implications in Pakistan (Doctoral Thesis).
Retrieved
from:
http://eprints.hec.gov.pk/view/subjects/g6.html

Taneja, V.R. (1990). Educational thought and
practice. New Delhi: Sterling.

Yoshikawa,
S.
(2008).Education
ministry
perspectives on mathematics curriculum in
Japan. In U. Willmore & Z. Usiskin (Eds.).
Mathematics curriculum in Pacific Rim countriesChina, Japan, Korea and Singapore (pp. 9-22).
Charlotte: IAP.

Tayyaba, S. (2010). Mathematics achievement in
middle school level in Pakistan: Findings from the
first national assessment. International Journal of
Educational Management, 24 (3), 221 – 249.

51

