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Abstract  
The study was carried out to investigate the difference in the Mathematics Academic 
Achievement of Pupils who were exposed to Hand-on Learning Strategy and those exposed to 
expository method of instruction. Two research questions were generated and two null 
hypotheses were formulated to guide the study. Having reviewed related literature, quasi 
experimental design was adopted for the study. The study was carried out in Ekeremor Local 
Government Area of Bayelsa State. The MAT was validated by 3 experts. The internal 
consistency of reliability for the MAT was established using Kuder Richardson 21. The 
reliability coefficient of 0.85 was established as to ensure that the instrument is reliable. The 
population of the study was 131 pupils in Nursery 3, in all public nursery schools in 
Ekeremor Local Government Area. The sample for the study was 35 pupils. Simple Random 
Sampling and Purposive Sampling Techniques were used to select the two schools and the 
intact class for the study. The data collected was analysed using mean and standard 
deviation to answer the research questions and the research hypotheses were tested using 
analysis of covariance (ANCOVA) at 0.05 level of significance. The major findings of the 
study are: pupils exposed to Hands-on Learning Strategy perform better than those exposed 
to expository method of instructions; the academic achievement score of boys and girls do 
not differ significantly. It is recommended therefore that, Hands-on Learning Strategy be 
incorporated to the Nursery School Mathematics Curriculum. 
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Introduction  
 Mathematics is the foundation in which science and technology evolves in any nation. 
Mathematics is a form of science of numbers and shapes or the process of calculating using 
number. Mathematics is a way of thinking and organizing logical proof and that Mathematics 
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does not only promote the habit of accuracy, logical and systematic arrangement of facts by 
the pupils but it encourages the habit of self-reliance and enables learners think and solve 
their problems themselves (Adelagbu 2002 cited in Ekanem, 2012). 
 The acquisition of Mathematics knowledge at the early years of learners in N 
nursery schools is paramount but unfortunately the basic knowledge is not given to the 
pupils. This results to poor achievement in Mathematics in later years in school. Children 
poor academic achievement in Mathematics is attributed to numerous factors such as school 
related factors, curriculum, teacher’s factors, methodology, learner’s factor and the like. It is 
imperative to state that the said factors affecting the teaching-learning of Mathematics cause 
poor academic achievement. This study considers methods of teaching Mathematics as 
fundamental factor that is instrumental to poor achievement in Mathematics in nursery 
schools. 
 The traditional method which is termed expository method is teacher-centred; it 
encourages rote memorization of concept and it is what teachers use often in schools. In the 
said method, teachers are considered as reservoir of knowledge while the learners are seen as 
having (tabula rasa)meaning empty slate. This implies that teachers know everything while 
pupils know nothing. This erroneous notion is imbibed by teachers till now. The teachers are 
still adamant to the clarion call of a paradigm shift from the expository method (traditional 
method) of teaching Mathematics to activity-based method of teaching which is more 
effective. Activity-based instruction is child-centred, that is, the learners actively participate 
in acquisition of knowledge. 
 The traditional classroom is suppressive, it limits the movement of children and give 
them few opportunities to use activity to discover meaning, it places more value on quietness 
and orderliness than engagement (Knoester, 2012). This method makes learners to develop 
phobia and hatred towards Mathematics in later years. The resultant effect is poor academic 
achievement. 
 The recent research findings in Nigeria have shown that the performance of pupils in 
primary Mathematics is below average and, also, that the problem solving skill of pupils is 
poor, reported by Nigeria Education Sector Analysis (ESA, 2004) cited in (Aremu & Salami, 
2012). It also states that the nation mean percent scores of primary four and six pupils in 
numeracy were 33.7% and 35.7% respectively. Moreso, the National Assessment of the 
Universal Basic Education Programme (NAUBEP, 2009) presented the performance of 
primacy six pupils across the nation in 2009 and the result shown that only three states out of 
the thirty-six states and the Federal Capital Territory have mean scores that was up to 
average. 

In order to find a lasting solution or drastically reducing it to the lowest ebb, activity-
based instructional approach should be embraced and used by teachers and caregivers at 
nursery and primary levels of education. There are different types of activity-based 
instruction which are pupil-centred such as hands-on instructional strategies (Marley, Levin 
& Glenberg, 2010 cited in  Salami & Egiethua, 2012). 

Hands-on learning instructional strategy facilitates the acquisition of need skills, 
knowledge and gaining of experience through active participation of learners in the process 
of knowledge acquisition (Salami & Egiethua, 2012). According to Marley, Levin and 
Glenberg (2010), Hands-on activity-based instructional strategy is very effective for teaching 
abstract subjects such as Mathematics. 

Marley et al. (2010) affirms that, motor memory system is present in activity-based 
strategy that provides an additional pathway for the encoding and retrieval of target 
information to and from log-term memory. According to NAEYC (2009) in hands-on 
learning, learners are engaged in activities that are learners initiated, that is, activities that are 



IJED Journals 
International Journal of Education Development  

ISSN: 1119-74-98 University of Uyo 

 

Vol. 22(3)  2018 Page3 

 

 

built upon the natural curiosity of the learners and real life related issues which are at the 
centre of learning Mathematics. If hands-on instructional strategy is used by teachers at the 
nursery and primary levels, it then depicts that educators are fostering the 21st century skills 
that students need to be successful; viz: critical thinking, communication, collaboration and 
creativity (Basista & Matthew, 2012). Hands-on learning instruction has long and successful 
legacy in the science and mathematics as well as encourages a lifelong love of learning and 
motivate students to explore and discover new things (Basista et al., 2012). 

It is against this background of poor academic achievement of learners in 
Mathematics at both nursery and primary level of education that was observed by the 
researcher in Bayelsa State that call for this study to investigate the effect of Hands-on 
learning on academic achievement of pupils in Mathematics in public nursery schools in 
Ekeremor Local Government Area of Bayelsa State. 
 
Statement of the Problem 
 The poor academic achievement of learners at the nursery and primary level of 
education is becoming alarming and worrisome among parents, guardians, educators, NGOs 
and government. One of the causes of poor academic achievement of learners of 
Mathematics is the Methodology employed by teachers in instruction. Teachers in Bayelsa 
State are still strictly adhering to the traditional method of instruction which is teacher-
centred and subjecting the pupils to be passive in the learning process. Sadly, this makes 
many pupils to lose their natural love of learning mathematics and replaced it with apathy 
and disaffection.  
 The research observed that an effective and efficient teaching method that could help 
learner’s performance in Mathematics is most desired. For effective and efficient teaching to 
occur, learner-centred methods that require teachers to actively involve pupils in the teaching 
and learning process of mathematics is used in schools (Mtitu, 2014). Teaches are not 
employing the right methods of teaching mathematics at the nursery level, that is why poor 
academic achievement of mathematics permeate or eat deep into nursery level of education. 
If the foundation is destroyed, the whole system is affected; therefore, it is right to  use 
activity-based instruction such as hands-on teaching strategy at the nursery level of our 
education.  
 It is against this background the researcher termed it necessary to investigate hands-
on learning strategy on academic achievement of learners in mathematics in public nursery 
schools in Ekeremor Local Government Area of Bayelsa State. 
 
Purpose of the Study 
 The main purpose of this study was to determine the effects of Hands-on strategy on 
academic achievement of pupils in mathematics in public nursery schools in Ekeremor Local 
Government Area of Bayelsa State. 

The specific objectives guided the study sought to: 
1. determine the difference in the Mathematics mean achievement scores of pupils 

exposed to Hands-on learning strategy and those exposed to expository method of 
instruction. 

2. determine the difference in the Mathematics mean achievement scores of boys and 
girls exposed to Hands-on learning method of instruction. 

 
Research Questions 

The following research questions were formulated to guide this study. 
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1. What is the difference in the Mathematics mean achievement scores of pupils 
exposed to Hands-on learning strategy and those exposed to expository method of 
instruction? 

2. What is the difference in the Mathematics mean achievement scores of boys and girls 
exposed to Hands-on learning method of instruction?  

 
Research Hypotheses  
 The following null hypotheses were formulated to guide this study and were tested at 
0.05 level of significance. 
1. There is no significant difference in the Mathematics mean achievement scores of 

pupils exposed to Hands-on learning strategy and those exposed to expository method 
of instruction. 

2. There is no significant difference in the Mathematics mean achievement scores of 
boys and girls exposed to Hands-on learning method of instruction. 

 
Methodology 
 The study adopted a pretest-posttest control group quasi-experimental research 
design. The researcher used quasi-experimental because the study is not purely experimental 
since it has to do with human beings, and the intervening variables cannot be controlled. This 
study was carried out in Ekeremor Local Government Area of Bayelsa State. Ekeremor Local 
Government Area share boundaries with Sagbama Local Government Area. Bayelsa is 
situated at the South-South of Nigeria. The focus of this study is on public nursery school 
pupils in Ekeremor Local Government Area of Bayelsa State. The population of this study 
consists of 131 pupils in nursery 3 class in the nine (9) public nursery schools in Ekeremor 
Local Government Area of Bayelsa State.  The sample of this study consisted of 35 nursery 
pupils. Simple Random Sampling (balloting) technique was used to select two mixed public 
nursery schools in Ekeremor Local Government Area. The intact class for each of the 
randomly selected two schools were purposively used as the sample size. The two schools 
were assigned into experimental group and control group. The instrument for data collection 
was researcher developed instrument, titled Mathematics Achievement Test (MAT). The 
MAT instrument of 20 items multiple choice questions cover the first 3 topics of first term 
scheme of work. They are counting and writing of numbers, addition and subtraction of 
numbers. MAT was adapted from first term Mathematics examination. The instrument for 
the study, MAT was subjected to face and content validity. In subjecting the instrument to 
face and content validity, copies of MAT, purpose of the study and research questions were 
submitted to two (2) experts in educational measurement and evaluation and one (1) expert in 
Mathematics to make their inputs in relation to appropriateness and relevance to the content 
and topics in the scheme of work. Their corrections and recommendations were used to draft 
the final copy of MAT for the study. The internal consistency of reliability for the MAT was 
established using Kuder-Richardson 21. The MAT was administered to ten (10) respondents 
randomly selected from another school other than that for the study so as to prevent 
contamination of the sample. A test-retest was used in administering the MAT instrument to 
the sample for the reliability. A high Kuder-Richardson 21 (a) reliability coefficient of 0.85 
was obtained to ensure that the instrument is reliable. The researcher administered the pre-
test to both the experimental and control group after treatment was given to both groups for 
four weeks; the researcher directly administer the post-test to the respondents with the class 
teacher and the research assistant and collected the data. The data collected was analysed 
using mean and standard deviation to answer the research questions while the null 
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hypotheses were statistically tested with analysis of covariance (ANCOVA) at 0.05 level of 
significance. 
 
Results 
Answering Research Questions 
 The research questions generated to guide this study were answered using mean and 
standard deviation. 
Research Question 1: What is the difference between the Mathematics mean achievement 
scores of pupils exposed to Hands-on learning method of instruction and those exposed to 
expository method of instructions?  
Table 1: Pretest- Posttest and effect size of Mathematics Achievement Scores of Pupils  

   Exposed to Hands-on Learning Method of Instruction and Expository Method of 
Instruction 

Group       Pre-test     Post-test  

 n �� SD �� SD Effect Size 

Hands-on learning method      17          7.78      2.48     16.21     2.89    8.43 

Expository method          18          8.50      3.14            8.75       2.72    0.25 
__________________________________________________________________________ 

 The result in Table 1 shows the difference in the Mathematics mean achievement 
scores of pupils exposed to Hands-on learning strategy and those exposed to expository 
method of instructions. The result shows that the pretest mean mathematics achievement 
scores of pupils exposed to Hands-on learning strategy (experimental group) was 7.78 with a 
standard deviation of 2.48 and a posttest mean of 16.21with a standard deviation of 2.89. The 
effect size for pupils exposed to the Hands-on learning strategy was 8.43. On the other hand, 
the pretest mathematics achievement mean scores for pupils exposed to Expository method 
(control group) was 8.50 with a standard deviation of 3.14 and a posttest mean of 8.75 with a 
standard deviation of 2.72. The effect size for pupils exposed to the Expository method was 
0.25.  From this result, it can be concluded that pupils exposed to Hands-on learning strategy 
(experimental group) had higher mean mathematics achievement scores while those exposed 
to the Expository method (control group) had less mathematics achievement mean scores. 
This implies that the Hands-on learning strategy seems more effective in enhancing learning 
and improving academic performance among pupils than the Expository method. 
 
Research Question 2: What is the difference in the Mathematic mean achievement scores of 
boys and girls exposed to Hands-on learning method of instruction? 
 
Table 2: Pretest- Posttest and effect size in the Mathematic mean achievement scores of boys 

and girls exposed to Hands-on learning method of instruction 
Gender       Pre-test     Post-test  

 n �� SD �� SD Effect Size 

Boys          7         8.89     2.06    17.1       2.89   8.26 

Girls         10         7.81     2.30     15.09     3.06   7.28 
__________________________________________________________________________ 
 

Result in Table 2 shows the difference in the Mathematic mean achievement scores of 
boys and girls exposed to Hands-on learning method of instruction. The result showed that 



IJED Journals 
International Journal of Education Development  

ISSN: 1119-74-98 University of Uyo 

 

Vol. 22(3)  2018 Page6 

 

 

boys had a pretest mean of 8.89 with a standard deviation of 2.06 and a posttest mean of 
17.15 with a standard deviation of 2.89. The effect size for boys was 8.26. Whereas, girls 
with had a pretest mean of 7.81with a standard deviation of 2.30 and a posttest mean of 15.09 
with a standard deviation of 3.06. The effect size for girls was 7.28. For both boys and girls 
mathematics achievement scores exposed to  Hands-on learning method of instruction, the 
posttest means were greater than the pretest means with boys having a slightly higher mean 
than the girls. This implies that Hands-on learning method of instruction appears more 
effective in improving academic performance in boys than the girls. 

 
Testing the Research Hypotheses 
 The hypotheses formulated to guide this study were tested using t-test analysis. 
 
Null Hypothesis 1: There is no significant difference between the Mathematics mean 

achievement scores of pupils exposed to Hands-on learning strategy and those exposed to 

expository method of instructions. 

Table 3: Analysis of Covariance (ANCOVA) of the significant difference between the 
Mathematics mean achievement scores of pupils exposed to Hands-on learning 
method of instructuon and those exposed to expository method of instructions. 

____________________________________________________________________ 
Source   Type III Sum  
  of Squares        df Mean Square       F          Sig. 
______________________________________________________________________ 
Corrected Model    642.206a      2 321.103 99.380         .000 

Intercept   130.906      1 130.906 40.515         .000 

Pretest   158.764      1 158.764 49.137         .000 

Techniques  548.915                1     548.915           169.887       .000 

Error   103.394    32     3.231   

Total   6480.000    35    

Corrected Total      745.600    34 

____________________________________________________________________ 
  
a. R Squared = .861 (Adjusted R Squared = .853)   

The result in Table 3 shows that an F-ratio of 169.887 with an associated probability 
value of 0.000 was obtained with regards to the significant difference between the 
Mathematics mean achievement scores of learners exposed to Hands-on learning strategy and 
those exposed to expository method of instructions. Since the associated probability of 0.000 
was less than 0.05, the null hypothesis one which states that there is no significant difference 
between the Mathematics mean achievement scores of learners exposed to Hands-on learning 
strategy and those exposed to expository method of instructions was rejected.This implies 
that there is a significant difference between the Mathematics mean achievement scores of 
learners exposed to Hands-on learning strategy and those exposed to expository method of 
instructions.  
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Null Hypothesis 2: There is no significant difference in the Mathematic mean achievement 
scores of boys and girls exposed to Hands-on learning method of instruction 
 
Table 4: Analysis of Covariance (ANCOVA) of the significant difference in the Mathematic 

mean achievement scores of boys and girls exposed to Hands-on learning method 
of instruction 

_________________________________________________________ 
Source          Type III Sum 

 of Squares      df   Mean Square       F           Sig. 
_________________________________________________________________ 
Corrected Model 370.177a 2    185.089  53.766       .000 

Intercept  183.687 1    183.687  53.358       .000 

Pretest   310.648 1    310.648  90.239       .000 

Gender     10.879 1      10.879    0.776       .081 

Error    196.223 14      14.016   

Total           16704.000 17    

Corrected Total   566.400 16 

__________________________________________________________________  
a. R Squared = .654 (Adjusted R Squared = .641)      

 The result in Table 4 shows that an F-ratio of 0.776 with an associated probability 
value of 0.081was obtained with regards to the mean difference in the difference in the 
Mathematic mean achievement scores of boys and girls exposed to Hands-on learning 
method of instruction. Since the associated probability of 0.081was greater than 0.05, the null 
hypothesis two which states that there is no significant difference in the difference in the 
Mathematic mean achievement scores of boys and girls exposed to Hands-on learning 
method of instruction was accepted. This implies that there is no significant difference  in the 
Mathematic mean achievement scores of boys and girls exposed to Hands-on learning 
method of instruction. 

Discussion of Results  
 The findings of the study revealed that pupils who were exposed to Hands-on 
learning method of instruction performed better than those exposed to expository method of 
instruction. The difference could be attributed to the activity-based instruction and also 
creates room for pupils active participation in learning while expository method of 
instruction only exposes pupils to passive learning. The results showed that there is a 
significant difference between the Mathematics mean achievement scores of pupils exposed 
to Hands-on learning strategy and those exposed to expository method of instruction. This is 
in line with Marley, Levin and Glenberg (2010) view, that, Hands-on activity-based 
instructional strategy is very effective for teaching abstract subjects such as Mathematics. 
The findings of Hosack (2006) also supported the findings of this study, that hands-on 
learning improves performance of students.   

The findings of Ekwueme, Ekon and Ezenwa-Nebife (2015) also supported the 
researcher’s findings that students who were exposed to Hands-on learning method of 
instruction had high achievement scores compared to those exposed to expository method of 
instruction which is the conventional method of teaching Mathematics. This implies that 
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those pupils who were exposed to hands-on learning approach performed significantly better 
than those exposed to the conventional method in teaching Mathematics.  

The result of 2 and 4 revealed that the boys who were exposed to Hands-on learning 
method of instruction had  a slightly higher mean than the girls. When it was statically tested, 
it revealed that there was no significant difference between the boys and girls in Mathematics 
achievement mean scores when exposed to Hands-on learning method of instruction. 

 
 The reason why the boys and girls performed at the same level could be attributed to 

the fact that the boys and the girls were at par in respect of mathematical knowledge acquired 
before exposed to treatment. This finding is also in line with the findings of Ekwueme et al. 
(2015), that the boys and girls who were exposed to Hands-on learning do not differ 
significantly in their achievement scores. 
 

Conclusion  
 There is no gain-saying of the fact that Hands-on learning strategy needs to be 
incorporated to the curriculum for teachers to use if poor academic achievement of 
Mathematics is to be reduced drastically or curtailed. This method engages children with 
activities and encourages them to explore and gain knowledge through experience. It is high 
time, teachers, should be encouraged in all ramifications to have a paradigm shift from the 
conventional methods such as expository method of instruction to Hands-on learning method 
of instruction so that pupils can love and have interest in learning Mathematics and have a 
sound knowledge in Mathematics. Providing the platform for the acquisition of sound 
knowledge in Mathematics through Hands-on learning method of instruction is a gate way to 
scientific and technological advancement of any nation such as Nigeria. 
 

Recommendations 
1. Hands-on learning method of instruction should be incorporated to the public nursery 

school mathematics curriculum. 
2. Mathematics teachers should be encouraged by both the state and federal government 

and philanthropic organization in form of incentive, prompt payment of salary and so 
on. 

3. Teachers should be re-orientated to imbibe the paradigm shift from the expository 
method of teaching Mathematics to activity-based method of instruction such as 
Hands-on learning method of instruction. 

4. Teachers should be trained and retrained as regards Hands-on learning strategy in 
form of workshops, seminars and in-service by government, employers, NGOs, 
philanthropic organizations. 

5. Boys and girls should be given equal opportunity to learn Mathematics through 
Hands-on learning strategy. 
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