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Abstract 

The study investigated the impact of technology on secondary school students’creativity in 
mathematics. The study was carried out in Owerri, Imo State using Alvana Model Secondary 
School, Owerri. Quasi-experimental research design was adopted in carrying out the study 
adopting the pre-test post-test non equivalent control design. A sample of 233 senior 
secondary II students constituted the respondents for the study. The instrument for data 
collection was a researcher made 30-items objective test questions titled “Mathematics 
Creativity Test (MCT)”. It had reliability coefficient of 0.87 determined using Kuder-
Richardson (KR20) formula. The control group was taught mathematics concept traditionally 
while the experiment group was taught using technology. The data generated was analyzed 
using mean and standard deviation to answer research questions while the hypotheses were 
tested at 0.05 level of significance using ANCOVA statistical tool. The result of the study 
showed that, the use of technology enhanced students’ creativity in mathematics irrespective 
of gender. Based on the result it was recommended that, teachers should be encouraged to use 
technology in teaching mathematics at secondary school level to enhance students’ creativity. 
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Mathematics is associated with problem solving situations and the success of students in this 
subject is determined by their problem solving abilities. Teaching of mathematics should be such that, 
creative abilities of the students are given maximum consideration. Every mathematics teaching and 
learning must be directed to formation of the students’ mindset in the direction of creative problem 
solving abilities through practical or activity based learning. 

Creativity is the ability to discover new solutions to problems or to produce new ideas, 
inventions or works of art. Creativity consists of the capacity of an individual to create or produce an 
entirely new or novel idea or programme or by the arrangement or re-planning or reshaping of what is 
already known to take a novel position. Creativity is innate as well as acquired, which can be 
invigorated to process and get the product (Mkpae & Obowu-Adutcha, 2017). Olatoye, Akintude and 
Ogunsanya (2010) defined creativity as the ability to make or bring to existence something new, 
whether a new solution to a problem, a new method or device or a new artistic object or form. Perick 
in Olatoye et al (2010) identified creativity as a process of becoming sensitive to problems, 
deficiencies, gaps in  knowledge, missing elements and disharmonies as well as identifying, searching 
for solutions, making guesses or formation of hypothesis, possibly modifying and restating them, and 
experimenting to find results and finally communicating results.  
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Runco (1993) described creativity as a multifaceted construct involving both divergent and 
convergent thinking, problem finding and problem solving, self-expression, intrinsic, motivation, a 
questioning attitude, and self confidence. Creativity allows students to reason beyond their immediate 
knowledge level to be able to resolve problems. It enables the students to be immersed in an isolated 
state of reasoning in order to develop ideas that may lead to resolution of problems. 

Laycock in Noraini and Norjoharuddeen (2010) described mathematics creativity as an ability 
to analyze a given problem in many ways, observe patterns, see likenesses and differences, produce 
multiple ideas and decide upon a suitable method to tackle unfamiliar mathematics situation. Students 
must be exposed to mathematics learning which leads to unfamiliar mathematical situations that will 
drive their creative thinking. Creativity produces actionable ideas, new concepts, new designs and 
new opportunities while innovations add values to the new products. Creativity enables human beings 
to get the most out of life experiences and resources (Olatoye et al, 2010). Torrance (1984) identified 
four components by which individual creativity can be assessed, these include: 

i. Fluency as the ability to produce a large number of ideas; 
ii. Flexibility as the ability to produce a variety of ideas; 
iii. Elaboration as the ability to develop an idea; 
iv. Originality as the ability to produce idea that is unusual. 
Mathematical creative thinking may be regarded as the ability to identify and solve 

mathematical problem situation with a link to the various components of creativity such as fluency, 
flexibility, elaboration and originality. Mathematics creativity enables students to be involved in 
designing, planning, constructing, executing and inventing new ideas. This can be achieved through 
learning strategies that motivates and allows for flexibility such as the application of technology in 
mathematics learning.  

 Kumar (2004) suggested to mathematics teachers to become a better teacher by 
making teaching student-centered and activity based for better learning and achievement in 
mathematics. Neumann (2007) indicated that one of the characteristics of effective environment for 
fostering mathematical creativity is the interactive environment.  The purpose of using technology in 
the teaching and learning of mathematics is for the enrichment and improvement of the conditions in 
which human beings learn and teach. Technology can empower and provide students all the tools 
necessary for producing creativity. The integration of technology into mathematics instruction and 
creativity has been notably discussed pointing to the inevitable interest and impact of technology on 
creativity in mathematics (Noraini & Norjoharuddeen, 2010). The use of technology in teaching 
mathematics offers the students variety of opportunities for solving problems. National Council of 
Teachers of Mathematics (2000) noted that with the help of technology, the teacher can effectively 
address the challenges of organizing mathematics instruction in such a way that it attracts and 
develops the abilities of the greatest number of students possible. Technology offers the students the 
opportunity of visualizing mathematical concepts and testing conjectures. Visualizing mathematics 
concepts enables students understanding, build interest, leads to motivation and enhances creative 
thinking. Using technology enables the students to share ideas, work collaboratively and analyze 
problems. Loveless (2008) stated that interactions with ICT provide pupils new ways of doing things, 
extending it to enhancing ability, novel ways of dealing with a quantitative task which might change 
the nature of the activity itself, or provide limitation and structure which influence the nature and 
boundaries of the activity. Noraini and Norjoharuddeen (2010) stated that with the help of technology 
such as computer and graphing calculators, students themselves would be able to creatively draw 
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three dimension objects, and also see different view of the object, thus saving teachers’ precious and 
limited time as well as building a concrete image of the object in students’ mind. This is an indication 
that, use of technology in teaching mathematics may provide students with different avenues for 
learning and open different windows for viewing mathematics concepts and problem solving.  

Technology supports creativity in the classroom because it is a medium that requires 
interaction, unlike the one-way participation of an activity. Technology allows students to engage in 
meaningful creative activities and explore their own potentials; it lets them learn through curiosity, 
collaboration and critical thinking (Gocongr, 2015).  Kaput (1992) established that good use of 
computers can empower students to be creative and critical thinkers and better problem solvers. Egaga 
and Dada (2015) in a study showed that, utilizing ICT contributed significantly in enhancing 
mathematics creative thinking of exceptional children. Dada and Dada (2014) indicated that the 
features of ICT have been described as provisional interactive capacity building, wide coverage, speed 
gaining and automatic response. 

The mathematical creativity of students in Nigeria has been consistently poor as evident in 
their achievements. This is an indication that their problem solving ability is poor which may have 
resulted from the application of ineffective teaching strategies by the mathematics teachers. The quest 
for internationalization of education in Nigeria demands that appropriate teaching strategies should be 
applied so as to produce creative students who can measure with their counterparts in other parts of 
the world. 
 
Statement of the Problem 

Creativity is very important in mathematics teaching and learning process as it directs the 
students’ problem solving abilities. However, most teachers are always concerned with how to arrive 
at the right answer to a problem situation without using approaches that will enhance creativity among 
the students. 

Therefore, this study was carried out to determine the impact of technology on students’ 
creativity in mathematics at secondary at school level. 

 
Purpose of the Study 

The purpose of the study was to determine the impact of technology on students’ creativity in 
mathematics at secondary school level. Specifically, the study determined whether: 

i. Application of technology in mathematics teaching and learning will enhance 
students’ creative ability. 

ii. Creative ability of students taught mathematics using technology is dependent on 
gender. 

 
Research Questions 
The following research questions guided the study: 

1. What is the difference between the mean creative scores of students taught 
mathematics using technology and those taught traditionally? 

2. What is the difference between the mean creative scores of male and female students 
taught mathematics using technology? 

 
  

Impact of Technology on Secondary School Students’ Creativity in Mathematics: A Case for 
Internationalization of Education in Nigeria 
 



16 
 

Multidisciplinary Journal of Research Development, Volume 27 No 1, April, 2018-ISSN 1596-974X 
 

Hypotheses 
The following hypotheses were formulated for the study: 

H01: There is no significant difference between the mean creative scores of students taught 
mathematics using technology and those taught traditionally. 

H02: There is no significant interaction between mean creative scores and gender of 
students taught mathematics using technology  

 
Methodology 

The quasi-experimental research design was adopted in carrying out the study applying the 
pre-test post-test non equivalent control type. This became necessary since it was not possible to 
disrupt academic programme of the schools through randomization. The population of the study 
consists of all the one thousand seven hundred and fifty (1,750) senior secondary two (SS II) students 
of Alvana Model Secondary School of Alvan Ikoku Federal College of Education, Owerri.  A sample 
of two hundred and thirty three (233) students from two intact classes randomly selected for the study 
was used for the study. The classes were randomly assigned to control and experiment groups 
respectively. The control group consists of one hundred and thirty one (131) students with seventy 
(70) males and sixty one (61) females, while the experiment group consist of one hundred and two 
(102) students with fifty seven (57) females and forty five (45) males. The instrument for data 
collection was a researcher designed 30-items objective test questions titled “Mathematics Creativity 
Test (MCT)” which was guided by a table of specification based on the subject that was taught the 
students. The face and content validity of the instrument was determined by two experts in 
Mathematics education and a Measurement and Evaluation expert. Their inputs guided the 
restructuring of the instrument. To determine the validity of the instrument, it was administered on 30 
SS II students in another school within the area. The data generated was subjected to analysis using 
the Kuder Richardson (KR20) formula which gave a reliability coefficient of 0.87 which was 
acceptable for the study. The two groups were administered with a pre-test before the treatment 
proper. The experiment group was taught 3-dimensional objects by a research assistant who was 
trained on the application of technology in teaching mathematics. The research assistant was trained 
for two weeks duration. Within the 2 weeks, the research assistant was trained 3 times a week using 1 
hour per contact applying mathematics software which was designed to enhance students’ creativity. 
The experiment group was taken to the ICT centre of Alvan Ikoku Federal College of Education, 
Owerri where they had access to computers with networked software. Using the lesson plan drawn for 
the experiment group, the students were drilled by the research assistant for 20 minutes after which 
they were allowed to solve problems using the computers as the research assistant guided them. They 
were allowed to cooperate with each other share ideas, use different approaches to solve given 
problems which ranged from drawing the objects, finding surface areas and volume of 3-D objects. 
The students asked and answered questions as directed by the research assistant while the researcher 
monitored the progress of the lesson to ensure strict compliance with the lesson plan. The control 
group was taught the same topic by their regular mathematics teacher using a lesson plan based on 
traditional approach which revolved around the teacher only. The entire exercise lasted for 3 weeks 
after which a post-test was administered to both groups using a rearranged copy of the pre-test 
instrument and scored over 100%. The data generated was analyzed using mean and standard 
deviation to answer research questions while the hypotheses were tested at 0.05 level of significance 
using Analysis of Covariance (ANCOVA) statistical tool. 
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Result 
Research Question One:   What is the difference between the creative scores of students taught 
mathematics using technology and those taught traditionally? 
 
Table 1: Summary of Students’ Creative Scores 

Group  N  Test  Mean  SD  Diff. in score Creative gain 

Expt. 102 Pre-test 33.64 8.63   

  Post-test 51.93 9.49 18.29  

Control 131 Pre-test 32.76 8.39  14.55 

  Post-test 36.50 8.04 3.74  

 
Table 1 shows that the experiment group had mean score of 33.64 and 51.93 with standard deviation 
of 8.63 and 9.49 respectively. These gave a difference in mean of 18.29. The control group had mean 
score of 32.76 and 36.50 in pre-test and post-test with standard deviation of 8.39 and 8.04 
respectively, this gave a difference in mean of 3.74. The two groups had a difference in mean creative 
gain of 14.55 in favour of the experiment group. 

 
Research Question  Two:  What is the difference between the mean creative scores of male and 
female students taught mathematics using technology? 
 
Table 2: Summary of Gender Creative Scores 

 
Table 2 shows that male students in the experiment group has mean score of 50.16 and 33.14 in the 
post-test and pre-test with standard deviation of 9.14 and 8.62 respectively. These gave a mean 
difference of 17.02. The female students had mean score of 53.33 and 33.56 in the post-test and pre-
test with standard deviation of 9.59 and 8.64 respectively. These gave a mean difference of 19.77. The 
two groups had a difference in mean creative gain of 2.75 in favour of the female students. 

 
H01: There is no significant difference between the mean creative scores of students taught 

mathematics using technology and those taught traditionally. 
H02: There is no significant interaction between creativity and gender of students taught 

mathematics using technology.  
 
  

Gender  N  Test  Mean  SD  Diff. mean Creative gain 
Male  45 Pre-test 50.16 9.14    

  Post-test 33.14 8.62 17.02   

Female  57 Pre-test 53.33 9.59   2.75 

  Post-test 33.55 8.64 19.77   
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Table 3: Summary of ANCOVA Analysis on Students’ Creative Scores 
Source   Type in sum of squares  df  Mean square  f  Sig.  
Corrected model  20256.991 4 5064.248 65.767 .000 
Intercept  27522.449 1 27522.449 357.419 .000 

Covariate  3.826 1 3.826 .050 .824 
Method  17791.468 1 17791.468 231.048 .000 

Gender 987.003 1 987.003 12.818 0.080 
Method* gender 78.026 1 78.026 1.013 .315 
Error 17556.760 228 77.003   
Total  442800.000 233    
Corrected total  37813.751 232    

 
Table 3 shows that f-calculated value of 231.048 for method is greater than the table value 3.84 and 
P<0.05. Based on the result, the null hypothesis is rejected and the alternative accepted. This implies 
that there is a significance difference between the mean creative scores of students taught mathematics 
using technology and those taught traditionally. 
Also, table 3 shows that the calculated f-value 1.013 for method and gender interaction is less than the 
table value 3.84 and p> 0.05. Based on the results, the null hypothesis is upheld. 

 
Discussion  

The result of the study revealed that the application of technology in teaching mathematics is 
effective in enhancing students’ creativity as evident in their creative scores. Students who were 
taught mathematics using technology had better mean creative scores than their counterparts who 
were taught traditionally. Further statistical analysis indicated a significant difference between the 
mean creative scores of students taught mathematics using technology and those taught traditionally. 
The application of technology enabled the students to reason widely, solve problem using different 
approaches, interact with each other and develop new ideas of solving problems in mathematics. This 
result is in agreement with Dada and Dada (2014), Egaga and Dada (2015) and Loveless (2008) who 
variously indicated that ICT is an effective intervention and remediation tool for enhancing 
mathematics creative thinking. 

The result of the study also revealed that enhancement of students’ mathematical creativity 
through technology usage is not dependent on gender. The result of the study showed that female 
students had gain in their creative scores than their male counterparts. However, there was no clear 
significant interaction of gender with mathematical creativity of students taught mathematics using 
technology. This result is at variance with Egaga and Data (2015) which showed that there is 
significant effect of the interaction effect of ICT utilization and gender in enhancing mathematics 
creative thinking of the participants.  
 
Conclusion  

The result of the study revealed that using technology to teach mathematics enhances 
students’ creativity and development of students’ creativity using technology is not dependent on 
gender. 
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In a developing nation like Nigeria where every sector especially education is affected by the 
depressed economy, there is need to develop individuals who are creative as to make inputs in the 
education sector. This will in turn raise individuals who can measure with others within the globe 
after internationalizing education in Nigeria. 

 
Recommendations 

Based on the result of the study, the following recommendations are made: 
1. Teachers should be encouraged to use technology in teaching mathematics at 

secondary school level to enable the development of creativity among students.  
2. Curriculum planners should incorporate the use of technology in teaching 

mathematics so as to enhance creativity among students. 
3. Government and stakeholders in education should organize workshops, seminars and 

symposium to train teachers on effective measures of teaching mathematics. 
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