
1 
 

IDENTIFYING THE VARIABLES AFFECTING WORD 
PROBLEM DIFFICULTY IN SECONDARY SCHOOL 

MATHEMATICS: DOUSING THE DILEMMA IN 
CURRICULUM PLANNING AND EFFECTIVE TEACHING 

 
 

 
By  

 
 

CECILIA OKWUDINMA OKONKWO 
Department of Educational Foundation, 

Shehu Shagari College of Education, 
Sokoto. 

 
 

Abstract 
Globally, much of the satisfaction inherent in learning is that of 
understanding; making connections, relating the symbols of 
mathematics to real situations. Hence, the study focused on the 
dilemma in mathematics education in Nigeria particularly in Northern 
Nigeria by investigating the variables that affect word problem 
difficulty in junior secondary school mathematics. The attention was on 
the learner and the nature of the learning process reflecting 
vocabulary comprehension, computational skills and translation of 
mathematical word problem.  The study aimed at improving the quality 
of mathematics education by examining the processes and level of 
performance of JSS II students. A sample of 200 students was tested in 
mathematics word problems. Pearson product moment correlation 
coefficient (r) and t-test analyses were used for the data analysis. The 
study revealed that there was significant positive correlation between 
the three pairs of tested variables. Suggestions on how to improve 
problem solving skills among secondary school students were offered; 
such as in curriculum design, teaching approaches and assessment 
among others. 

 
Mathematics is the foundation for success in a variety of content areas during a 

child’s educational experience (U.S. Department of Education, 1997). It involves 
critical thinking and logical reasoning by use of numbers and symbols, articulating the 
pattern and relationships which are fundamental to our number systems and number  
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operations. Thus, the usefulness of Mathematics is apparent not only in life after school 
but also in its applicability to other areas of the curriculum. Worldwide, many jobs, 
however, require some mathematical ability. The role of mathematics in fast scientific 
and technological success and the general acceptance that mathematical methods are 
central to the solution of all kinds of problems have rightly enhanced the importance of 
mathematics teaching. This indicates that mathematics should receive an increased 
attention in educational sector. 
 Mathematics is one of the core subjects in Nigeria Education Curriculum. It is a 
compulsory subject to offer at both junior and senior secondary schools as spelt out in 
the National Policy on Education (NPE, 2004). Hence, the need for contending with the 
dilemma in mathematics education in Nigeria and beyond. 
 
 Despite the tremendous importance of mathematics in all human endeavour, 
Ogunsulire (1977) observed that among our secondary school students, there is a more 
of utter indifference and unparalleled hatred bordering on the total neglect of 
mathematics. However, various researchers and mathematics educators (Fakuade, 
1986; Ale, 1985; Onwumere, 2009) have identified a number of factors resulting to 
poor performance in mathematics education. Such variables, ranging from poor 
instructional materials (outdated textbooks) and frequent changes in mathematics 
curriculum to poor funding and inadequate qualified competent and dedicated 
mathematics teachers as well as neglect of educational and environmental climate that 
affect mathematics growth. 
 
 Since performance in mathematics highly correlates with the ability to solve 
problems (Adegoke, 1990); it is important to note that “A basic skill of mathematics is 
the ability to analyse a problem situation, determine an appropriate operation or 
sequence of operations and to manage the data logically and consistently with its 
meaning. The ability to compute becomes of little value if it cannot be related and 
applied to different and unfamiliar situation”. This indicates that problem solving is the 
basic skill that needs much attention in the mathematics curriculum of our schools. 
 This study therefore, considers the relative task variables for junior secondary 
school (JSS) students who according to the famous psychologist, Piajet are in their 
formal operational stage. The variables are vocabulary comprehension test (VCT), 
computational skills test (CST) and word problem solving (WPS). In essence, the 
variables of this study were selected because of their obvious importance from the 
standpoint of cognitive-developmental theory. 
 
 According to Piajet in Diane, Sally and Ruth (2004: P 402), adolescents enter 
the highest level of cognitive development – formal operation – when they develop the 
capacity for abstract thought. This development, usually around age 11, gives them a  
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new, more flexible way to manipulate information. They can use symbols for symbols 
(for example, letting the letter x stand for an unknown numeral). They can imagine 
possibilities and can form and test hypotheses. This is true of children in different parts 
of the world though with little or no variations considering the culture and 
environment. In view of the aforementioned facts, this study therefore is meant to 
address the dilemma in Mathematics education with respect to curriculum, teaching and 
learning process as it affects the learner. Children need sound and basic mathematical 
methods relating to word problems for critical thinking. Thus, teachers as well as 
students have to identify the variables that affect verbal problems in mathematics so as 
to improve teaching and learning. 
 
Statement of Problem 
 Word (verbal) problems are generally seen by students and teachers as difficult 
to solve. Besides, many parents and guardians have often expressed concern over the 
poor performance of their children and/or wards in mathematics (Jatto, 2000). 
However, some of the current researches on word problem solving being carried out in 
relation to Mathematics education have its origin in Polya’s work (1981). The study 
exposed the difficulties of word problem: to what extent is it possible for students to 
learn and apply to the set of heuristics based on the understanding of the problem, 
devising a plan, carrying out the plan and looking back. Experience also show that 
students and teachers avoid topics in mathematics curriculum dealing with verbal 
problems. Unsuccessful encounters with the word problems may have testing negative 
effects on the mathematical development of many students. It is also true that the 
performance of secondary school students in mathematics in Nigeria has been very 
poor for quite some time now. This is evidenced in the students WAEC results which 
recorded less than 20% credit pass in mathematics for the past five years in Sokoto 
State (Ministry of Education, Sokoto). It is therefore pertinent to embark on a research 
of this nature to investigate on the difficulties associated with word problem. 
 
Objectives of the Study  

The aim of this study is to investigate some of the task variables affecting word 
problem difficulty in the JSS II students of mathematics. This study therefore will 
accomplish the following:  
1. Examine the processes and the level of performance of JSS II students in word 

problems solving, computational skills and vocabulary comprehension.  
2. Critically examine the relationships that exist between students’ performance 

on word problem solving and computational skills and vocabulary 
comprehension.  

3. To bring forth some recommendations for the improvement of the teaching and 
learning of mathematics word problem solving skills.  
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Research Questions  
For the purpose of this study, the following research questions are raised.  

1. What is the performance of JSS II students in word problem solving, 
computational skills and vocabulary comprehension?  

2. Would there be significant relationship between students’ performance in 
word problem solving and computational skills; word problem solving and 
vocabulary comprehension; and between computational skills and 
vocabulary comprehension?  

3. How can the performance of students in mathematics word problem 
solving be improved? 
 

Hypothesis 
Three null hypotheses are raised as follow:  
H01: There is no significant relationship between students’ performance in word 

problem solving and computational skills.  
H02:  There is no significant relationship between students performance in word 

problem solving and vocabulary comprehension.  
H03:  There is no significant relationship between students’ performance in 

computational skills and vocabulary comprehension.  
 
Significance of the Study   

The findings of this study will sensitize mathematics instructors and curriculum 
planners on the need to be equipped with word problem solving skills to meet up with 
the demand of the new technological advancement for nation building. It will help to 
expose the dilemma in mathematics education. To say that the study of this nature is 
necessary is an understatement since the present instructional strategies often fail to 
capitalize on students' natural word problem solving abilities.  

Hopefully, the findings of this study will help the stakeholders in education to 
identify the need for employing competent, qualified and dedicated teachers. That is, 
professionalism is needed; Provision of in-service training for teachers, workshops and 
seminars for updating their knowledge. It is often said that one does not give what he 
does not have.  
 
Scope and Limitations of the Study 

This study was carried out in Sokoto metropolis, in Sokoto State of Nigeria. 
The study focused on some of the variables that affect students while solving word 
problems in mathematics in secondary schools. Junior secondary school (JSS II) 
students were the target population. They are in their early formal operational stage, 
between 11 and 15 years. Students were randomly selected from selected secondary 
schools in the metropolis.  
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What is Word Problem?  

Word problem refers to the mathematical problem given in statement form 
which needs to be first translated into mathematical sentences or equations and tackled 
symbolically. Mathematics involves a hierarchy of abstractions, and one cannot 
understand any mathematical concept without also understanding the concepts on 
which it depends lower in the hierarchy.  

Of course, language itself is abstract, and one communicates mathematics 
through language. The teachers’ task is to lead learners through this hierarchy without 
losing the chain of connection with the real world. To do this, it is essential that the 
teacher understands how the leaner grows in ability to encounter and understand 
mathematics, and how the educational and environmental climate affects mathematics 
growth (Onwumere, 2009).  

The process of solving word problems in mathematics has often been described 
as consisting of two general stages: translation and computation. During the translation 
stage, the problem solver sets up the word problems statement as a system of 
mathematical expressions/equations. During the computation stage the problem solver 
performs the algebraic operations necessary to obtain the solution. The kind of situation 
(abstract or concrete, factual or hypothetical) described by the problem statement may 
be expected to affect the difficulty of translating it into mathematical expressions and 
consequently the overall difficulty. 

 
The following categories of factors that influence the acquisition of skills in 

word problem solving have been identified:  
1. Task factors in word problem solving  
2. Problem solvers factors in word problem solving  
3. Environmental factors in word problem solving  
4. Process factors and models of word problem solving (Lester 1980). 

The characteristics of task factors include: mathematical content, problem 
representation, method of representation and structural parameters inherent in the 
problem. (Lester, 1980).The success of students solving word problems largely depends 
on the correct means of analysis (Okonkwo, 1993). The characteristics of such analysis 
include: reading the problem, breakdown, differentiation of concepts, and 
substantiations (students should be able to point out the part of the text that determines 
the operation to be used). Language power also matters. 

 
In mathematics education, the environmental factors research has been 

concerned with instruction (Lester, 1980, Onwumere, 2009) that is, instruction to 
develop master strategies, to teach the use of specific tools skills, specific heuristics and 
general heuristics. Other researchers in addition to the general instruction focus on 
meta-cognitive dimension. That is having the students to discuss, think about and  
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generally become more aware of the various processes they use to solve problems. In 
process factors and models of problem solving, the main goals of word problem solving 
should be the acquisition of insight into the vague situation of the problem. The 
emphasis is that less importance should be attached to the search for the right solution. 
This will enable the students derive some numerical results, recognize some structure 
but even if they never achieve a complete solution, they will have gained valuable 
experience in formulation of the model itself. In other words, word problem solving 
proceeds in stages. 
 
Methodology 
Research Design:  Experimental research design was adopted for this study. 
Specifically, being an educational research, field experiment was carried out in a real-
life setting (class test), under the control of the researcher and research assistants. 
 
Population of the Study: The population of study consisted of all the JSS II students 
in junior secondary schools in Sokoto metropolis, Sokoto State of Nigeria. There are 23 
junior secondary schools. This level of educational institution was chosen because the 
students at this level are in their operational stage of cognitive development. They are 
usually inquisitive and can think hypothetically. 
 
Sample and Sampling Procedure: Out of the 23 junior secondary schools in Sokoto 
metropolis, 8 schools were randomly selected based on the opinion of Ali (2006:129) 
and Afolabi (1998) that 30% of a given population will form an appropriate sample 
size. From each of these schools, 25 JSS II students were randomly selected giving a 
total of 200 students for the study. 
 
Instrumentation 
 Test was administered to a sample of 200 students. The researcher developed a 
set of word problems embodying the basic fundamental operations (addition, 
subtraction, multiplication and division), some computational problems and 
word/symbol matching type problems. The mathematics test used in this study 
consisted of two sets of eight problems each, for a total of sixteen problems. Set I of the 
test problem consisted of four word problems (W.P) and four computational skills 
problems (C.S.P). The non-verbal mathematics problems require the same calculations 
as are needed to solve the corresponding verbal problems. This was so since the intent 
of the study was to focus on the translation stage of solving word problems. For clarity, 
one example each is given as follows: 

1. A number is trebled and eight is subtracted. If the result is twenty-five, find the 
number (WP). 

2. 3y – 8 = 25, find y. (CSP) 
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Then, set 2 of the test problem consisted of eight multiple choice questions 
(matching type).  

The research instruments were derived from the students mathematics text 
book (New General Mathematics for Junior Secondary Schools 2, UBE Edition by 
Macrae, M.F. et al 2008) based on text content. That is, based on the first one-third of 
the content, second one-third of the content and the last one-third of the content. Thus, 
content validity was ensured. However, 20 randomly selected scripts were scored 
independently by a second corer as a check on reliability.  Then calculated coefficient 
of reliability for the instrument was 0.76 by using the Spearman Rank Correlation 
Coefficient. 
 
Data Collection Techniques 

The researcher met with all the mathematics teachers in all the selected schools 
a day prior to testing exercise to explain the procedures. The test was administered to 
all the 200 students on the same day. Part A and B were administered simultaneously. 
In the first part students were asked to solve eight problems (4 word problems and 4 
computational) in 40 minutes. While in second part the students were asked to match 
some given mathematical vocabulary with their correct meanings or symbols in 10 
minutes. The students' scripts were collected and marked by the researcher.  
 
Data Analysis  
Data analyses were carried out using t-test and Pearson Product Moment Correlation 
Coefficient (r).  
 
Table 1: Shows Students’ Performance in Word Problem Solving, Computational 
Skills, and Vocabulary Comprehension 
 

Variables N 

X  
S.D 

Word problem solving (WPS) 200 18.6 17.62 
Computational skills test (CST) 200 19.8 19.21 
Vocabulary comprehension test VCT 200 25.05 19.43 
  

From table 1, a mean score of 18.6 out of the possible score of 100 and a 
standard deviation of 17.62 were calculated from the data generated from the 200 
students that sat for the word problem solving (WPS) test. This is an indication that 
performance of students in word problem solving is very poor judging from the mean 
score. The result of the standard deviation shows that the group has a wider range of 
problem solving abilities, and that scores are widely distributed about the group mean.  

Similarly, for CST, the mean score of 19.8 and standard deviation 19.21 were 
obtained which indicates poor performance since the mean score is below the average. 
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Likewise, for VCT, the mean score of 25.05 and standard deviation 19.43 
which shows that the group has a wide range of vocabulary comprehension ability.  
 
Hypotheses Testing  
The null hypotheses, 1, 2 and 3 were tested as shown in table 2 below.  
 
Table 2: Summary of Coefficient of Correlation of the Three Pairs of the Tested 
Variables 
Pairs of test variables r df t P level Remarks 

W.P.S and V.C.T 0.99 198 98.5 0.01 S 
W.P.S and C.S.T 0.99 198 98.5 0.01 S 
C.S.T. and V.C.T. 1.0 198 14.07 0.01 S 
  
 The critical t-value from the statistical table: t0.01 = 2.326, S = significant. It is 
clearly shown in the table 2 that the t-scores calculated in all the three tested variables 
are greater than the critical t-value at 0.01 level of significance. Hence, the 3 null 
hypotheses are not accepted. This implies that there is significant relationship between 
the 3 pairs of tested variables. 
 From table 2, a significant positive relationship (r = 0.99, t = 98.5 P<0.01) was 
obtained between word problem solving and vocabulary comprehension test of the 
students. Hence the null hypothesis was rejected. 
 Similarly, a significant positive correction between the word problem solving 
and computational skills test of students was obtained (r = 0.99, t=98.5, P<0.01). Hence 
the null hypothesis was rejected. 
 Lastly, correlation between computational skills test and vocabulary 
comprehension test of the students was significant, perfect and positive (r = 1.0, 
t=14.07, P<0.01). Hence the null hypothesis was rejected. 
 
Summary of Major Findings 
 To answer the first research questions, it is obvious from the findings that the 
performance of JSS II students in Sokoto metropolis with regards to word problem 
solving, computational skills and vocabulary comprehension test in mathematics are 
poor as the mean scores were below average (18.6, 19.8 and 25.05 respectively). 
 Similarly, the second research question that asked if there would be significant 
relationship between the three pairs of tested variables has been answered by table 2. It 
clearly shows that the relationships are very significant as they are direct and positive. 
In fact, there is perfect correlation between computational skills test and vocabulary 
comprehension test (r=1). 
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Discussion of Findings  

The findings of this study revealed that the performance of students in the three 
tested variables (mathematical word problems, computational skills and vocabulary 
comprehension test) were generally very poor. The mean scores were below average as 
shown in table 1.  

It was revealed that there was a positive significant correlation between the 
performance of the students in word problems and vocabulary comprehension (r=0.99, 
P<0.01). Students that performed poorly in vocabulary test did also poorly in word 
problem. This is in line with the earlier findings of Adejoke (1990) who observed that 
there was positive correlation between the students’ performance in mathematics and 
the understanding of the mathematical operations/language. This shows that students’ 
level of vocabulary in mathematics has a lot to play in their level of performance in 
word problem solving. Thus, understanding mathematical grammar plays significant 
role in developing mathematical equations and consequently solving the problem. 

 
The findings of the study is also in conformity with the findings of Caldwell 

and Goldin (1979) who observed that the students that performed well on 
computational skills test did about equally well on the word problems. This is clearly 
shown on table 2 as relationship was positive and significant (r = 0.99). Also a good 
number of students that did well in computational skills test also did well in vocabulary 
comprehension showing significant and perfect relationship (r=1). Meanwhile, the 
positive significant relationship between WPS and CST (r – 0.99) suggests that lack of 
basic mathematical concepts and skills in word problem solving affect students 
performance greatly. This was as well observed during the process of problem solving 
because some of the students failed to put any effort on the first part of the test but 
rather copied the questions as they were given.  

Many students were found to be involved in trial and error strategy. That is, 
guess work, especially the objective question or the matching type. Thus, it was 
observed that the sources of students’ error in word problem solving are inability to 
translate word problems to mathematical equations and apply computational skills to 
arrive at the correct answer.  
 
Conclusion 

The study has shown that the performance of students in mathematical word 
problem solving was not encouraging. It was below average. Meanwhile, the task 
variables affecting the students’ performance have been identified to be inadequate 
basic conceptual knowledge in mathematical word problems as well as poor application 
of computational skills to arrive at solutions. Trial and error strategy was dominant 
among students. The three tested variables show significant relationships. That is, the 
weak students in the word problem solving are those with poor grasp of mathematical  
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language and computational skills; and the good problem solvers are those with good 
understanding of the mathematical languages and computational skill.  

Nevertheless, word problem solving and the variables that affect it has been a 
thing of concern in the contemporary studies in mathematics education; and the main 
goal is to improve the teaching and learning processes. Therefore, this study like many 
others made some valuable suggestions on how to improve teaching and learning of 
mathematics especially word (verbal) problems. That is, the study has helped to unravel 
the dilemma in that aspect of mathematics education. 
 
Recommendations  

Based on the findings of this study, the following recommendations were 
made:  

1. Mathematics teachers should pay attention to instructions in task specific 
heuristics. That is, leading students to discover mathematical concepts, 
models and process. This will help to improve students’ performance if 
teachers are conscious of these concepts and skills while teaching and 
assessing the students in word problems rather than determining the 
number of correct solution of the students. More so, attention should be 
paid to the language of mathematics during teaching and learning. 
Therefore, competent professionals in mathematics are needed so as to 
carefully and skillfully guide the students in developing equations using 
symbols and number to represent the abstractions in verbal problems. 
 

2. Training and retraining of mathematics teachers is needed such as in-
service training, workshops and seminars to update their knowledge.  New 
teachers need compulsory training on mathematics programme, 
mathematics benchmarks, and timetable guidelines. Mathematics teachers 
to be involved in professional trainings in mathematics literacy-thinking 
strategies as well as all content areas. For any new adoptions teachers must 
be provided with training to ensure proper implementation of new 
mathematics texts. In the present world of technology, teachers need to 
have developed an integrated knowledge structure that incorporates 
knowledge about subject matter, learners, pedagogy, curriculum, and 
schools; they need to have developed a pedagogical content knowledge for 
teaching their subjects. 
 

3. The curriculum should focus on the learner. A mathematics curriculum 
framework released by the U.S council of teachers of mathematics 
(NCTM, 2000) offers a researcher based description of what is involved for 
students to learn mathematics with understanding. The approach is based  
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on “how learners learn”, not on “how to teach”, and it should enable 
mathematics teachers to see mathematics from the standpoint of the learner 
as he progresses through the various stages of cognitive development. 
Therefore curriculum planners should carry out a study of the national 
curriculum in Science and Technology Education to find ways of relating it 
to local communities and to the personal development of learners. Hence 
teachers should use improvised materials (objects) in the immediate 
environment to draw learners’ attention to real world situations. 
 

4. Mathematics educators (professionals) should be involved in the planning 
and implementation of the school curriculum. During learning process 
curriculum design, teaching approaches and assessment must be 
considered. The distinction between meaningful and rote approaches to 
learning is particularly useful for teachers who want to understand their 
students learning and create learning environment which encourage 
students to achieve desired learning outcomes. Thus, there must be sound 
understanding of underpinning educational principles which govern 
effective and efficient learning of mathematical skills and ideas. When 
learners learn mathematics, they need to play with real objects and explore 
real problems that interest them. Preferably, curriculum planners should 
design teachers’ workbook in Mathematics at secondary level especially 
junior secondary. This will enable the new teachers at this level to do away 
with anxiety associated with the dilemma of teaching verbal problems in 
Mathematics. 

 
5. Principals should assign junior classes to fresh teachers as well as Corpers 

so as to avoid the prevailing practice of some teachers dodging verbal 
problems in Mathematics due to lack of experience. Meanwhile, each 
school should have a separate office with mathematics instruments and 
chalkboard where all mathematics teachers stay and help each other out of 
difficult topics in mathematics. This will help to obviate the fears and 
inadequacies felt by many teachers regarding word problems. 

 
6. School counselors and mathematics teachers should help the students to 

discover their areas of difficulty in word problems and how to overcome 
them.  
 

7. Principals as supervisors should monitor the activities of new staff with a 
view of helping them resolve the dilemma facing them in their new job and  
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probably new environment. This supervision should not be fault-finding 
oriented so as to yield positive result. 
 

8. Enough funds should be devoted to research and purchase of current 
instructional materials by the government, provide research grants, awards, 
allowance, and proper remuneration of teachers and so on.  
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