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Abstract  

This paper examines how incentives in Mathematics Assessment can spur competitiveness in the 

subject. It is a survey whose research population is twenty-two thousand, three hundred and twenty 

(22,320) students from twenty-seven (27) public senior secondary schools in Uvwie and Ughelli north 

Local government areas in Delta State. The simple random sampling technique was adopted to select 

six hundred (600); of which two hundred and forty five (245) were Male students and three hundred 

and fifty five (355) were female students from eight (8) out of the twenty seven (27)  Secondary 

schools. The instrument used to elicit responses from the respondents was: “Mathematics Multiple 

Choice Questionnaire Test (MMCQT)” of fifty (50) items.  The study was guided by three (3) 

research questions and three (3) research hypotheses which were answered and tested by the mean, 

standard deviation and t-test statistics at 5% level of significance. The research study revealed that 

students whose Mathematics assessments include Mathematics incentives (Final Response Stage) 

have better performance than those Mathematics students whose Mathematics assessment was without 

Mathematics incentives (Initial Response Stage). The research recommends that teachers of 

Mathematics at the secondary level should include Mathematics incentives into the teaching and 

learning of Mathematics. 
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Introduction 

The educational system of our nation has 

been battered by several factors militating 

against its potentials among in the country.  

These effects are seen in the society and 

the nation’s economy at present.  The issue 

is not different in Mathematics education 

because Mathematics as a discipline is the 

developmental hub of the nation’s 

sustainability in all areas.  Consequently, 

Mathematics researchers have made it a 

matter of urgency to harness some of the 

problems through their research works to 

foster maximum achievement in 

Mathematics among students all over the 

nation.  The trend to remedy the 

Mathematics teaching issues followed 

when researchers in Mathematics began to 

research on Mathematics teacher’s quality; 

student- teachers class ratio; Mathematics 

teaching methods; in-service training for 

Mathematics teachers; Mathematics 

instructional materials etc (Chukwu, 

1999).   

Also, the government in her effort to 

complement the works and attitude of 

Mathematics researchers initiated 

educational policies that can help augment 
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and improve students achievement in 

Mathematics and education in general 

(Cameron and Pierce, 2004).  The fact 

remains that there are some glimpse that 

are emerging in Mathematics teaching and 

learning as a result of the rigorous works 

of researchers. However, there are areas 

that still abound in Mathematics where 

research works are novel and one of such 

area is Mathematics incentives (Cameron 

and Pierce, 2004).  Mathematics incentives 

are means of boosting Mathematics 

students’ achievement, which comes as a 

reinforcement of eliciting maximum 

outcome of students’ performance 

(Yildiran and Aydin, 2005).  The inclusion 

of incentives in the educational system 

emerged since the early twentieth century 

and theorists and practitioners have 

examined the effects of rewards on 

students’ performance (Dada, 2012). 

The research works of (Fryer, 

2011) and (Cohn, 2003) clearly depict the 

essence of effective incentive technique in 

improving the performance of students and 

in motivating workers.  Thus, the aims of 

introducing Mathematics incentives into 

the teaching and learning of Mathematics 

is to established competition and boost 

Mathematics students achievement in the 

subject at the secondary school.  It will 

enable Mathematics teachers and school 

authorities to differentiate between 

“committed Mathematics students” and 

“unserious Mathematics students” in terms 

of achievement In Mathematics.  In this 

regards, (Lavy, 2002) opined that 

Mathematics incentives promote higher 

performance in Mathematics while others 

argue that is not wholly true because 

negative and positive Mathematics 

incentives have varied degrees of 

achievement (Bandiera, Barankey and 

Rasul, 2012).  Mathematics incentives 

initiatives in a Mathematics discourse can 

take different varieties depending on the 

desired objectives of the Mathematics 

teacher that does the instilling for it 

encompasses: merit pay, career laddering, 

Mathematics school awards and payment 

for Mathematics competencies which are 

not meant to discourage weaker students 

but are rewards based on students’ 

performance in Mathematics (Neal, 2011). 

Mathematics students are 

motivated by the expectations of rewards 

and some of these incentives are already 

being implemented in the developed 

nations of the world to foster maximum 

achievement among students as shown in 

the research of (Brandt, 1990) that merit 

pay was implemented in the United States 

and grants monetary bonuses to augment 

their educational requirements.  However, 

in the developing nations like Nigeria, 

Mathematics teachers are not fully abreast 

on the need to inculcate Mathematics 

incentives as a measure of fostering 

maximum achievement in Mathematics 

regardless of its relevance in teaching and 

learning in our schools, hence the need to 

investigate how to promote Mathematics 

competitiveness through Mathematics 

incentives. 

Statement of the problem 

Mathematics teachers have made 

numerous attempts to elevate Mathematics 

learners to achieve higher achievement in 

Mathematics on continuous basis.  The 

problem of this study is to determine 

whether the inclusion of Mathematics 

incentives for Mathematics students will 

improve students’ achievement in 

Mathematics. 
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Purpose of the study 

The purpose of this research study is to 

promote Mathematics competitiveness 

through Mathematics incentives for 

maximum achievement in Mathematics in 

public schools.  Specifically, the study 

ascertains the achievement level of:  

1. students in Mathematics when 

Mathematics incentives are 

inculcated into Mathematics 

assessment 

2. urban students in Mathematics 

when Mathematics incentives are 

inculcated into Mathematics 

assessment 

3. rural students in Mathematics when 

Mathematics incentives are 

inculcated into Mathematics 

assessment 

Research Questions 

The following research questions were 

formulated to guide the research study 

1. What is the mean achievement 

level of Mathematics students 

when Mathematics incentives are 

induced into Mathematics 

assessment for the initial stage and 

final stage?  

2. What is the mean achievement 

level of urban Mathematics 

students when Mathematics 

incentives are infused into 

Mathematics assessment for the 

initial stage and final stage?        

3. What is the mean achievement 

level of rural Mathematics students 

when Mathematics incentives are 

infused into Mathematics 

assessment for the initial stage and 

final stage? 

Research Hypotheses 

The following research hypotheses were 

developed for the study 

1. There is no significant difference 

among Mathematics students when 

Mathematics incentives are 

induced into Mathematics 

assessment in the initial stage and 

final stage. 

2. There is no significant difference 

among urban Mathematics students 

when Mathematics incentives are 

infused into Mathematics 

assessment in the initial stage and 

final stage. 

3. There is no significant difference 

among rural Mathematics students 

when Mathematics incentives are 

infused into Mathematics 

assessment in initial stage final 

stage. 

Research Methodology 

Design 

The design of this study is survey 

that involves two stages of eliciting 

responses from Mathematics students.  

According to Williams (2006), it is a 

design that involves the manipulation of 

independent variables. 

Population 

The population for the study 

comprises of twenty two thousand three 

hundred and twenty (22,320) students’ 

from twenty seven (27) public Secondary 

schools in Uvwie and Ughelli North Local 

Government areas of Delta State. 

Sample and Sampling Technique 

 The sample size of the research is 

six hundred (600) students using the 

simple random sampling technique and the 

balloting method was used to select eight 

(8) Schools out of the twenty seven (27) 

public secondary schools.  A sample size 

of seventy five (75) students was drawn 

from the selected schools for the research 

study. 
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Research Instrument 

The instrument used for this study 

was researcher’s developed questionnaire 

titled “Mathematics Multiple Choice 

Questionnaire Test (MMCQT)”.  It 

consists of two (2) sections: section A and 

section B.  The section A sought 

respondents demographic information 

while section B consists of Fifty (50) items 

multiple choice questions. 

Research Instrument Validation 

The research instrument was 

exposed to both content and face 

validation by experts from College of 

Education, Warri in the Department of 

Mathematics and Head of Mathematics 

Department at the Federal government 

college, Warri.  The instrument was also 

pilot-tested on separate categories of 

Mathematics students in SSII in 

Demonstration Secondary School in Warri 

south LGA.  The test results yielded a 

reliability coefficient of 0.87 Spearman 

rank correlation coefficient formula.  This 

was reasonably high enough to judge that 

the instrument was reliable. 

Experimental Procedures: 

The research study consists of two 

(2) main stages; the first stage was called 

Initial Stage Responses (ISR) where the 

questionnaires’ were administered to 

Mathematics students without any 

Mathematics incentives for all the 

students. The test lasted for one hour.  

After a period of four (4) weeks, the same 

respondents were given the same test with 

Mathematics incentive as part of the 

assessment.  The Mathematics incentives 

include Merit pay, Mathematics materials 

(Mathematics textbook), and payment of 

students’ term fees for two academic 

sessions for the Final Stage Responses 

(FSR).  At the end of the administration 

periods on each  stages the results from the 

two (2) stages were tabulated and 

recorded, the descriptive statistics was 

used to answer the stated research 

questions while the research hypotheses 

was tested t-test statistic at 0.05 level of 

significance. 

Research Results 

Research Questions One 

What is the mean achievement level of 

Mathematics students when Mathematics 

incentives are induced into Mathematics 

assessment for the Initial Stage and Final 

Stage?  

 

Table 1: Descriptive Analysis of Initial and final stage of MMCQT of Students 

Respondent 

S/N      Variables 

 

   N 

Initial Stage Scores 

   Mean        STD 

Final Stage Scores 

   Mean          STD 

       Mean Scores 

         Difference 

1. Male 

Students 

 

2. Female 

Students 

245 

 

 

355 

44.80         19.43 

 

 

  38.41         18.16 

 

 83.78          20.47 

 

 

   76.25          19.64 

38.98 

 

 

            37.84 
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The result from Table 1 shows the initial 

stage scores with mean and standard 

deviation of 44.88 and 19.43 for Male 

students and 38.41 and 18.16 for female 

students respectively.  While the final 

stage scores have a mean and standard 

deviation of 83.78 and 20.47 for male 

students and 76.25 and 19.64 for female 

students respectively.  The result revealed 

that students performance was higher 

when Mathematics incentives was used as 

a means of assessing students in 

Mathematics for the mean difference was 

in favour of the final stage. 

 

 

Research Questions Two 

What is the mean achievement level of 

urban Mathematics students when 

Mathematics incentives are infused into 

Mathematics assessment for the Initial 

Stage and Final Stage?  

 

Table 2: Descriptive Analysis of Initial and Final stage MMCQT of Urban Mathematics 

Students 

 

The result from Table 2 shows the initial 

stage scores with mean and standard 

deviation of 49.44 and 17.94 for Male 

students and 44.55 and 19.18 for Female 

students respectively.  While the final 

stage scores have a mean and standard 

deviation of 66.00 and 18.65 for Male 

students and 62.56 and 20.79 for female 

students respectively.  The result revealed 

that students performance was higher 

when Mathematics incentives was used as 

a means of assessing students in 

Mathematics for the mean difference was 

in favour of the final stage. 

Research Questions Three 

What is the mean achievement level of 

Rural Mathematics students when 

Mathematics incentives are infused into 

Mathematics assessment for the Initial 

Stage and Final Stage?  

 

 

 

 

 

 

 

 

 

Respondent 

S/N      Variables 

 

   N 

Initial Stage Scores 

   Mean        STD 

Final Stage Scores 

   Mean          STD 

       Mean Scores 

         Difference 

1. Male 

Students 

 

2. Female 

Students 

180 

 

 

201 

49.44        17.94 

 

 

  44.55         19.18 

 

 66.00          18.65 

 

 

   62.56          20.79 

16.56 

 

 

            18.01 
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Table 3: Descriptive Analysis of Initial and Final stage of MMCQT of Rural Mathematics 

Students 

 

The result from Table 3 shows the initial 

stage scores with mean and standard 

deviation of 39.14 and 16.93 for Male 

students and 45.65 and 17.68 for Female 

students respectively.  While the final 

stage scores have a mean and standard 

deviation of 61.04 and 18.25 for Male 

students and 52.06 and 19.59 for female 

students respectively.  The result revealed 

that students performance was higher 

when Mathematics incentives was used as 

a means of assessing students in 

Mathematics for the mean difference was 

in favour of the final stage. 

Testing the Research Hypotheses 

Research Hypothesis One 

There is no significant difference among 

Mathematics students when Mathematics 

incentives are induced into Mathematics 

assessment in the Initial stage and Final 

stage 

 

 

The Table 4 reveals the result of the t-test 

analysis at 0.05 level of significance.  The 

t-calculated value is 3.59 while the t-

critical value is 1.98.  Thus, we reject the 

null hypothesis since the t-calculated value 

is greater than the t-critical value.  The 

result infers that students in the final stage  

 

of the study who have the Mathematics 

incentives as part of their assessment have 

a significant difference in Mathematics 

achievement than students in the initial 

stage who have no Mathematics 

incentives. 

 

Respondent 

S/N      Variables 

 

   N 

Initial Stage Scores 

   Mean        STD 

Final Stage Scores 

   Mean          STD 

       Mean Scores 

         Difference 

1. Male 

Students 

 

2. Female 

Students 

65 

 

 

154 

39.14        16.93 

 

 

  45.65         17.68 

 

 61.04          18.25 

 

 

   52.06          19.59 

21.90 

 

 

            6.41 

          

Respondents 

S/N      Variables 

 

 N 

 

  Mean        

 

 Std 

            t- Cal.             t-Crit. 

df         Value             Value                 

Remark 

1. Male 

Students 

 

 

2. Female 

Students 

245 

 

 

 

355 

80.01         

 

 

 

   41.61 

 

 

20.06 

 

 

 

 

17.80 

 

 

598       11.74               1.96                  

Significant 

 

 

 

 

Table4:  T-test Analysis of Mathematics Students in MMCQT 
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Research Hypothesis Two 

There is no significant difference among 

urban Mathematics students when 

Mathematics incentives are infused into 

Mathematics assessment in the Initial stage 

and Final stage 

 

 

 

 

 

 

 

 

 

 

The Table 5 reveals the result of the t-test 

analysis at 0.05 level of significance.  The 

t-calculated value is 8.78 while the t-

critical value is 1.96.  Thus, we reject the 

null hypothesis since the t-calculated value 

is greater than the t-critical value.  The 

result infers that students in the final stage 

of the study who have the Mathematics 

incentives as part of their assessment have 

a significant difference in Mathematics 

achievement than students in the initial 

stage who have no Mathematics 

incentives. 

 

 

 

Research Hypothesis Three 

There is no significant difference among 

rural Mathematics students when 

mathematics incentives are infused into 

Mathematics assessment in the initial stage 

and final stage 

 

Table 6: T- test Analysis of Rural Mathematics students in MMCQT 

          

Respondents 

S/N      Variables 

 

 N 

 

  Mean        

 

 Std 

            t- Cal.             t-Crit. 

df         Value             Value              

Remark 

1. Male 

Students 

 

 

2. Female 

Students 

180 

 

 

 

201 

64.28    

 

 

 

 47.00 

 

 

19.72 

 

 

 

18.56  

 

 

379        8.78               1.96               

Significant 

 

 

 

 

          

Respondents 

S/N      Variables 

 

 N 

 

  Mean        

 

 Std 

             t- Cal.             t-Crit. 

df         Value              Value                 

Remark 

1. Male 

Students 

 

 

2. Female 

Strategy 

65 

 

 

 

154 

56.55         

 

 

 

   21.90 

 

 

 

18.92 

 

 

 

 

17.31 

 

 

217        12.69               1.96                

Significant 

 

 

 

 

Table 5: T-test Analysis of Urban Mathematics students in MMCQT  
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Table 4 revealed the result of the t-test 

analysis at 0.05 level of significance.  The 

t-calculated value is 12.69 while the t-

critical value is 1.96.  Thus, we reject the 

null hypothesis since the t-calculated value 

is greater than the t-critical value.  The 

result infers that students in the final stage 

of the study who have the Mathematics 

incentives as part of their assessment have 

a significant difference in Mathematics 

achievement than students in the initial 

stage who have no Mathematics 

incentives. 

Discussions 

The results from Tables 1, 2 and 3 

show that the difference between the mean 

achievement in Mathematics students’ in 

the initial stage who were assessed without 

any Mathematics incentives been part of 

their assessment and final stage who were 

assessed with Mathematics incentives as 

part of  their assessment.  The mean 

difference of 38.98, 37.84; 16.56, 18.01 

and 21.90, 6.41 were achieved for male 

and female students in urban and rural 

schools.  The difference is in favour of 

those students that were assessed with 

Mathematics incentives which reflects the 

treatment (Mathematics incentives) given 

to them.  It clear that the treatment given to 

the final stage has help improved the 

performance of the Mathematics students’.  

The Tables 4, 5 and 6 show the t-test 

analysis results that there was a significant 

difference between Mathematics students’ 

mean achievement in the final stage and 

initial stage.  This showed that 

Mathematics students’ in the final stage 

have a better performance when 

Mathematics incentives were injected.  

Conclusion 

The research study has shown that 

the impact of Mathematics incentives in 

Mathematics achievement of students 

cannot be overemphasized because its 

inclusion into Mathematics assessment had 

yielded a magnificent improvement in 

Mathematics learners’ achievement.  This 

means that there is performance 

potentiality in Mathematics incentives as it 

gets Mathematics students into 

competition among themselves and instills 

higher Mathematics achievement. 

Recommendations  

Based on the findings from the research 

study, the researchers recommend as 

follows: 

1. Mathematics teachers in all 

secondary schools should include 

Mathematics incentives into the 

teaching and learning of 

Mathematics. 

2. All educational agencies in the 

country should develop the culture 

of promoting higher performance 

in Mathematics through fostering 

Mathematics incentives among 

students. 

3. The state government and Federal 

government should organize 

scholarship test for Mathematics 

students throughout country. 

4. All secondary school heads, in 

conjunction with Mathematics head 

of department in their schools 

should implore Mathematics 

incentives like Mathematics 

materials(textbooks, instructional 

items etc), merit pay and term 

scholarship to Mathematics 

assessment 
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