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Abstract 
To reveal what is going on in a mathematics classroom in terms of teachers’ 
professional knowledge/goals and students’ problem solving difficulties 
measured in terms of achievement during instructional practices is the idea 
behind this study. A correlation study of the number of professional teachers 
and students’ achievement in Senior school Certificate Mathematics 
Examinations was carried out to determine the degree of relationship that 
exists between these variables. The data collected are from schools in Aba 
educational zone of Abia State. Findings were made from the results. The 
work ended with recommendations on how best to alleviate the problem 
students’ encounter in learning mathematics. 
 

Whenever the teacher asks if there was anything not understood in the mathematics class, 
almost all the students would raise their hands. Most times, it appears teacher students are talking in 
different languages. Students leave the mathematics course with a feeling that mathematics is abstract 
and full of complex problems. Hence, in a bid to understand why students continue having problems 
in mathematics and to reveal the mystery underlying effective classroom instructional practices in 
terms of teacher knowledge and goals, this research was conducted. 
 
 Considering the role of mathematics in science and other disciplines requiring mathematical 
abstraction and modeling, the difficulties encountered in learning at junior school level, leads to 
impediments in the learning of higher level mathematics. Mathematical tasks are somehow difficult to 
learn and teach (Kieran 1992). There are several variables that might make mathematics difficult to 
understand, e.g. the subject content, the way it is taught or students’ inappropriate approaches. (Kieran 
1992). Within either of these, the teacher might have a central role to play in order to reduce or 
prevent the difficulties students encounter. This study therefore is designed to address the teachers’ 
knowledge – in his perception of mathematical concepts/beliefs and students difficulties  and the 
influence of these variables on instructional practices. 
 
Students’ Difficulties 

Students dread to come into mathematics programme. The statistics below show the number 
of students admitted to read mathematics as compared to those of Economics in Abia State College of 
Education (Technical), Arochukwu.  
 
Table 1: Enrollment Figure for Mathematics and Economics Departments for the  
     Past Five Years 

Years Mathematics Economics 
   
2001 Nil NA 
2002 4 62 
2003 6 105 
2004 7 115 
2005 9 121 

Source: Admissions office, Abia State College of Education (Tech), Arochukwu 
 
 The trend in table 1 has continued to decline, that only very few students consider 
mathematics as a course of study in the higher institutions. Many educators and students have 
observed that students often leave a mathematics course with a feeling that they have been taught 
some abstract system that has no meaning.  
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Herscovics (1989) stated that students have been taught the syntax of the language without the 
semantics. In other words, they know the rules in the grammar, but they do not understand the words. 
Cooney (1996) suggested that mathematics is a culture. In this context, students’ entry into 
mathematical culture is analogical with ‘cultural shock’. This analogy is particularly true considering 
that, inconsistencies between rhetorical arithmetic and symbolic algebra is the main consideration for 
the cognitive obstacles experienced by students (Herscovics 1989, Kieran1992). It therefore follows 
that the development of mathematics understanding in the learner must follow the historical 
development mathematics, which is from the rhetorical to the symbolic algebra we use today (the 
mathematics of x and y). This must be reproduced in the individual leaner to achieve understanding. 
Different uses of letters are also among the source of difficulty in learning mathematics (Kieran 
1992). The general, view is that algebra is generalized arithmetic or completion of arithmetic. 

 
 The philosopher Bertrand Russell once said, when it comes to algebra, we have to operate 
with x and y. There is a natural desire to know what x and y really are, else, it is assumed that the 
teacher knew they are and would not tell the learner. Hence, to educate a generation for tomorrow 
world, where demand will be placed on problem solving and communication skills, we need to shift 
instruction beyond routine symbolic manipulation and procedures towards an in-depth rational 
understanding of mathematics (Skemp, 1993).  
 

Students should therefore, be provided with meaningful tasks to develop critical thinking 
skills and enhance appreciation for the usefulness of mathematics. If we need to draw some quick 
guidelines from research on how to teach mathematics. The first one should be that the focus of 
instruction should be on the meaningful development of important mathematics ideas.(Skemp 1993). 
Instruction should emphasize the mathematical and practical meanings of ideas, including how the 
idea or concept is connected in multiple ways to other mathematics ideas as well as to real life 
wherever possible. Thus, a classroom context should be provided for students to construct meaning 
and connections within mathematics and across other disciplines. 
 
Teacher Knowledge/ Subject Mastery 

Schonfield (1998) proposes that knowledge, belief and goals are three critical identifiers that 
affect what teachers do and why they do it. Shulman (1986) distinguishes three types of content 
knowledge domains relevant to teaching: subject matter content knowledge, pedagogical content 
knowledge and curricular knowledge. Within each, three of knowledge categories are defined: 
prepositional knowledge, case knowledge and strategic knowledge (Shulman, 1986) A brief 
description of the knowledge domains and the form they take is given according to Shulman (1986) as 
follows: 
 
Subject Matter Content Knowledge This comprises the amount and organization of knowledge by 
the teacher. It should be understood that this merely include the basic facts and concepts in the subject 
matter, but beyond this, it requires substantive and syntactic structure understanding. 
 
Curricular Knowledge This is the understanding of the methods and materials for teaching the 
subject. Prepositional knowledge covers the facts deducted from disciplined empirical or 
philosophical enquiry, practical experience and moral or ethical reasons. Case knowledge is 
knowledge of specific, well documented and richly described events. How to deal with a specific type 
of student or an emotion in the classroom or how an instructional event occurred are forms of case 
knowledge. Strategic knowledge, the highest form of knowledge, according to him, covers events that 
conflict with known facts or cases. Reviewing the order of presentation of topics in a textbook, 
resolving a conflict are forms of strategic knowledge. 
 
 In his discussion of pedagogical content knowledge, Shulman (1986; 9) describes pedagogical 
content knowledge as the ways of representing or formulating the subject that makes it 
comprehensible to others. This includes the most regularly taught topics in ones’ subject area, the 
most useful forms of representation of those ideas, the most powerful analogies, illustrations, 
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examples, explanations. Furthermore, he points out that the teacher also needs to know what makes a 
topic easy or difficult to learn, including students’ difficulties and conceptions (pre-conception, 
conceptions, misconceptions), and strategies to deal with them. According to Shulman, pedagogical 
con tent knowledge is the domain where research on learning and teaching come most closely. In his 
words, an important component of pedagogical understanding – research-based knowledge of 
students’ misconception, their influence on the instructional concepts, should form the basis of the 
professional teacher knowledge. 
 
 Educators opined that the most fundamental principle of teaching is that instruction should be 
appropriate for each student. Only teachers with the knowledge domains can make the tasks, concepts, 
and procedures meaning to students. They can design instruction, such that it emphasizes the 
relationship among concepts, procedures, and problem solving as to allow students construct their 
own knowledge with understanding. 
 
Purpose of Study 

The purpose of this research work is to determine if there is a good number professional 
mathematics teachers available in Aba educational zone of Abia State and how this number influence 
students achievement in the senior school certificate examination. 
 
Research Design 
 This research is aimed at determining the influence of teachers’ professional knowledge on 
the student achievement in the senior secondary school certificate mathematics examination. Hence, 
the research design for this study is descriptive survey. 
 
 An analysis of the senior school certificate mathematics examination records for past five 
years is carried out to determine the percentage pass in mathematics for each sample school in the five 
local government areas that up Aba zone. Since the study is aimed at improving achievement in 
mathematics at this level, the research design is a co-relational survey study.  
 
Population 
 A total population of 22,430 students and 148 teachers in the 83 schools in Aba educational 
zone, comprising of seven local government areas was used for the study. The Local Government 
Areas include Aba North, Aba South, Osisioma, Ugwunagbo, Ukwa East and Ukwa West.  
 
Sample 

The process of multi-stage sampling technique selected a sample of 14 secondary schools 
containing 5784 students and 21 professional teachers was selected for the study. 
 
Procedures for Data Analysis 
 In the course of carrying out this research, the method employed include the analysis of 
records of past West African senior school certificate examination results in mathematics and the 
number of professional mathematic teachers. 
 
Table 1 The Senior School Certificate Mathematics Examination Result of  
2000-2005 for Schools in Aba zone 
 

2000-2005 A B C D E F G H I J K L M N 
NO.REG. 1022 306 502 336 140 140 336 128 645 501 303 379 659 387 
NO.PASS 372 131 114 125 46 29 33 14 106 136 45 72 99 52 
PASS% 36.4 42.8 22.7 37.2 32.8 20.7 9.8 10.9 16.4 27.1 14.9 18.9 15.0 14.4 
NO OF 
PROF. 
TEACHERS 

2 4 4 4 1 1 0 0 1 1 1 1 0 1 

Source: Planning, Research and Statistics Department, State Education 
Management Board, Umuahia. 
ABCD – N represent school in the zone. 
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Hypothesis 
Ho: There is no significant relationship between the number of professional Mathematics 

teachers and students’ mathematics achievement. 
 The approach used here involved the use of product moment correlation coefficient. The X-
variable is the number of professional teachers in a given school. The Y-variable refers to the 
percentage pass in the years 2000-2005. 
 
Table 2: Calculation of Pearson Product Moment Correlation Co-Efficient (r) 
 

 Y X 
x-x 

Y 
y-ỹ 

XY 
(x-x) (y- ỹ) 

X2 
(x-x) 

Y2 
(y- ỹ)2 

2 36.4 0.5 13.55 6.78 0.25 183.60 
4 42.8 2.5 19.95 49.88 6.25 398 
4 22.7 2.5 -0.15 -0.38 6.25 0.0225 
4 37.2 2.5 14.35 35.88 6.25 205.93 
1 32.8 -0.5 9.95 -4.98 0.25 99 
1 20.7 -0.5 -2.15 1.08 0.25 4.63 
0 9.8 -1.5 -13.05 19.58 2.25 170.30 
0 10.9 -1.5 -11.95 17.93 2.25 142.80 
1 16.4 -0.5 -6.45 3.23 0.25 41.60 
1 27.1 -0.5 4.25 -2.13 0.25 18.06 
1 14.9 -0.5 -7.95 3.98 0.25 63.20 
1 18.9 -0.5 -3.95 1.98 0.25 15.60 
0 15.0 1.5 -7.85 11.78 2.25 61.62 
1 14.4 -0.5 -8.45 4.23 0.25 71.40 
    148.84 27.3 1475.76 

 
X  = Σx  = 21  = 1.5 
    n   14 
 
Y   = Σy  = 320  = 22.85 
   n    14   
Using the Pearson Product Moment Formula for Correlation 
 
(r)  =     ΣXY  **  where  X = (x-x) 
    ΣX2ΣY2      Y = (y-y)2 
  
 
 =      148.84   
          27.5 x 1475.76  
 
 
                  148.84                148.84 
                 40583.4                 201.45 
 
             =      0.7388    =          0.74 
 
 
**Source: Statistics and Data Analysis by Oruh,I & Omekara  
The computed value of correlation coefficient using the Pearson product moment formula is 0.74. 
This depicts that the relationship between the number of professional teachers and students’ 
achievement in mathematics in Aba zone is high and positive. 
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Findings 
 The data available in table 1 suggests that there is a shortage of professional mathematics 

teachers in Aba zone in the past five years. Some schools (E-N) had one or no teacher on the 
average. 

 From the analysis, the number of professional teachers deployed to the schools will determine 
the nature of achievement in senior school certificate mathematics in Aba zone. 

 Further mathematics is done only in the federal government colleges because there are no 
available teachers to teach it in the state government schools. 

 Most science and mathematics teachers are not engaged in training and development 
programmes like the Technical Teachers Training Programme (PTTP). Only few get the 
opportunity. 

 
Conclusion 
 Considering the nature of the subject and students attitude towards mathematics, the National 
Council Teachers of Mathematics (NCTM) specified major roles of mathematics teachers thus 
- Setting goals and selecting or creating mathematical task to help student achieve these goals. 
- Stimulating and managing classroom discourse so that both the students and the teachers are 

clearer about what is being learnt. 
- Creating a classroom environment to support the teaching and learning of mathematics. 
- Analyzing students’ learning, the mathematical tasks and the environment in order to make on 

going instructional decisions worthwhile. (NCTM 2000). 
 

When these roles are carried out effectively by Mathematics teachers, the students have the 
opportunity to learn mathematics that is meaningful and structural, as envisioned by NCTM. 

 
 Mathematics, like any other science subject has been found to be embodied with rules, laws, 
and should be studied by the development of problem solving skills and manipulative techniques. 
These should only be acquired by students’ exposure to various learning experiences/activities. It 
takes a well-trained teacher of mathematics some hard work to develop these skills and remove fear 
and psychological defeat by students. According to Cooney (1985) “Mathematics problem is what we 
could call mathematics syndrome” or “mathematics phobia” He went on to remark that students see 
mathematics as a jigsaw, puzzle, as something baffling, ridiculous and defeatist. 
 

 Adetula (1989) is of the view that the amount of mathematics learning that takes place in a 
classroom situation depends greatly on the influence of teachers or rather what the teachers do. He 
also went further to say that the type of strategies teachers use can make an important difference in 
students learning. The researcher is of the opinion that only the professional teachers possess the 
required knowledge to identify student’s problem areas and are endowed with the skills and strategies 
to overcome such difficulties in the teaching and learning of mathematics. Therefore prompting 
teachers’ professional knowledge (content, curricular, pedagogical) seems promising for more 
informed instructional decisions and thus, quality mathematics education. 
 
Recommendations 

The recommendations so far made do not exhaustively depict all the measures that could be 
taken. It is worthwhile mentioning that the research has unveiled to an extent, the degree to which the 
factor of professionalism in mathematics teaching has on students’ achievement in Senior School 
Certificate Mathematics examination. However, it is the belief of the researcher that more or 
modifications of these measures are possible to achieve the desired goals of mathematics education. 
 There should be legislation or statutory mandatory sanction for all practicing or to be teacher to 

become professionally qualified as was done in Great Britain in 1973. 
 There is no doubt that fringe benefits such as science teachers allowance, leave bonuses and the 

like can stimulate teachers to put in their best. Since mathematics is a very active discipline, to 
be successful, dedication must follow. There should be an important provision for all science 
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teachers, not to be jettisoned by their arts counterparts. Hence, government should restore 
science teachers allowance in the state to motivate teachers. 

 Female professional scientists should have their various organizations organize lectures, 
seminars, workshops or form forum, to encourage young female students with prospects into 
mathematics and other science subjects. Young female students can be inspired to achieve 
greatness through this process. 

 Government of Abia State should recruit most qualified teachers to schools in Aba education 
zone. 

 The state government should make Further Mathematics a compulsory subject. More teachers 
should be trained and encouraged to handle the subject. Further mathematics has an edge over 
mathematics. Students, who study further mathematics even without registering it in Senior 
School Certificate Examination, perform well in Mathematics. 

 Teachers should be made to attend all educational workshops, seminar and symposia organized 
by some educational agencies like the STAN, MAN, NUT etc. These bodies should organize 
workshops at regular intervals, to update teachers’ knowledge and introduce new approaches, 
methodologies in factual presentation and skill acquisition. 

 Government should intensify efforts to train and accommodate more teachers in the technical 
teachers training programme yearly. 

 More students should be encouraged to read mathematics in the higher institutions, by 
adequately preparing and encouraging them in the secondary school through formation of 
mathematics clubs. 
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