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ABSTRACT 
 

 The present study was designed to investigate the effectiveness of the experiential 

learning approach on students’ mathematical creativity at the secondary level schools in 

province Punjab, Pakistan. A pretest-posttest control group design was employed to 

conduct this experimental study. This study compared the effects of independent 

variables (e.g., traditional teaching method, experiential learning approach) on the 

dependent variable (e.g., mathematical creativity). The purposive non-probability 

sampling technique was used in this study to draw the sample. The treatment period of 

this study was comprised of four months. Both types of statistical techniques (mean, 

standard deviation, independent and paired samples t-test, and one-way Analysis of 

Covariance) were employed for data analysis. The results revealed that the experiential 

learning approach has a significant positive effect in developing secondary school 

students’ mathematical creativity. 
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INTRODUCTION 
 

 Creativity refers to the thinking process or the generation of novel and creative ideas 

about the solution a given problem or an existing phenomenon. Runco (1993, p. 9), 

argues that “creativity is multifaceted construct and requires divergent and convergent 

thinking, problem finding, and problem-solving, self-expression, intrinsic motivation, a 

questioning attitude, and self-confidence”.  

 

 Schindler and Lilienthal (2017) argue that “creativity is significant for generating 

novelties, finding original ideas, or treading new paths of thinking” (p. 45). Similarly, 

Assmus and Fritzlar (2017) defined that “creativity refers to the generation of products 

that are perceived – or valued – to be creative, or to a special kind of thinking processes” 

(p. 47). Also, creativity is one facet of the intelligence (Guilford, 1967; Yaftian, 2015). 

Guilford’s theory accentuates on non-convergent thinking: the capacity to discover 

distinctive and multiple ideas pertinent to the real-world problems (p. 169). Moreover, 

creativity is an intellectual action that develops unique, intuitive, and novel ideas to the 

real-life problems (Leikin & Lev, 2013, Silver, 1994). 
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 Mathematical creativity deals with the thinking process, the capability to choose,  

to create novel and constructive solutions to the problems, or to involve learners in the 

non-algorithmic decision-making process (Bonotto & Santo, 2015; Sriraman, 2009). 

Regarding, mathematical creativity, Krutetskii (1976) argues that it can be recognized in 

students through “the independent formulation of uncomplicated mathematical problems, 

finding ways and means of solving these problems, the invention of proofs and theorems, 

the independent deduction of formulas, and finding original methods of solving non-

standard problems” (p. 68). The process of mathematical creativity particularly occurs 

during problem-solving and the problem posing (Leung, 1997; Yuan & Sriraman, 2011). 
 

 Mathematical creativity refers to the learner’s capacity that can create diverse 

solutions to the given mathematical problem. It is made of four sub-components 

including fluency, flexibility, novelty, and elaboration (Leikin, Berman, & Koichu, 

2010). According to Kim, Cho, and Ahn (2003, p. 3), fluency means to generate many 

ideas and responses about a given mathematical problem. A more fluent individual gives 

a correct answer to a given mathematical question; flexibility means to generate different 

ideas and responses to overcome the rigidity. A more flexible individual gives several 

numbers of different categories of exact responses; originality refers to the formation of 

ideas and responses that are different from other individuals. It refers to the uniqueness 

and rarity of the answers, and elaboration means the extension of an uncomplicated 

design or structure to a more complicated design or structure (Kim, Cho, & Ahn, 2003). 

 

According to Pooja (2012): 

The main goal of mathematics education in schools is the mathematisation of the 

child's thinking. Clarity of thought and pursuing assumptions to logical 

conclusions is central to the mathematical enterprise. There are many ways of 

thinking, and the kind of thinking one learns in mathematics is an ability to handle 

abstractions, and an approach to problem solving. Teacher's tendency to accept 

only closed ended answers limits the use of creativity in the classroom and reduces 

mathematics to a set of skills to master and rules to memorize. It results in the 

disappearance of natural curiosity and enthusiasm for mathematics (p. 1). 
 

 Challenging problems should be provided to the students because they can stimulate 

and motivate students to develop varied and sound modes of generating mathematical 

creativity. Because, when students solve a given mathematical problem by using several 

strategies, techniques, and methods, they facilitate students in developing and enhancing 

their mathematical reasoning. As a result, creative thinking skill among students in the 

area of mathematics can be evaluated and determined through open-response or open 

ended questions because they need more than one correct answer. It means that creativity 

is a method of generating new insights and solutions that are unanticipated to the 

students, in relation to their mathematical background or the problems they have 

observed already (Liljedahl & Sriraman, 2006). 

 

STATEMENT OF THE PROBLEM 
 

 Experiential learning demands the active participation of the learners and places them 

in pragmatic and problem solving situations that serve them to construct links between 
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the classroom setting and real-world experiences. In order to geared up the learners to 

cope with their real-life challenges, experiential learning approach calls for pedagogues 

and educational managers to redesign instructional activities and assessment techniques 

by providing the students with real-life problems to solve.  Because, gone are the days 

when learners only necessitated burly, fundamental, and academic competencies to have 

an optimistic outlook towards their future. In the present day scenario, now more than 

ever, teachers should facilitate learners with twenty-first century’s information and 

competencies (e.g., collaboration, creativity, cooperation, problem solving, decision 

making) to succeed in the coming era. Therefore, this experimental research was 

designed to study the effectiveness of the experiential learning approach on students’ 

mathematical creativity at the secondary level schools in province Punjab, Pakistan. 

 

OBJECTIVES OF THE STUDY 
 

The following objectives were developed to conduct this study: 

1. To compare the mean achievement score of the treatment group and the control 

group on the pretest, 

2. To compare the mean achievement score of the control group on pretest and 

posttest, 

3. To compare the mean achievement score of the treatment group on pretest and 

posttest, and 

4. To explore the effectiveness of Experiential Learning Approach on achievement 

score of the treatment group. 

 

NULL HYPOTHESES 

H01: The control group and the treatment group do not have same mean 

achievement score on pretest. 

H02: The control group does not have same mean achievement score on pretest and 

posttest. 

H03: The treatment group does not have same mean achievement score on pretest 

and posttest. 

H04: There will be no significant effect of Experiential Learning Approach on 

achievement score of the treatment group. 

 

REVIEW of Related Literature 
 

 Mathematical creativity is frequently perceived as a relative point of view instead of 

ultimate creativity. According to Leikin (2009), Absolute Creativity is related to 

discoveries or explorations at the global level, while Relative Creativity means 

mathematical creativity demonstrated by a learner when he/she assessed with respect to 

his/her earlier knowledge or skill, and compare to the performance of learners who 

possess the equivalent academic background.  In an empirical study, Kwon, Park, and 

Park (2006) suggested that “there are two major definitions of mathematical creativity – 

the creation of new knowledge and flexible problem-solving abilities. Instructional 
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approaches in school mathematics greatly depend on which definition is emphasized”  

(p. 2). 
 

 Neumann (2007) categorized the creativity into two groups (e.g., Specific Creativity, 

General Creativity). General Creativity refers to the patterns of problem-solving that are 

used from one field to another for the solution of the problems, whereas Specific 

Creativity means creativity in a specific area or discipline that deals with the deductive 

and logical nature of that particular area. Therefore, this study focuses only on students’ 

specific mathematical creativity. According to Hershkovitz, Peled, and Littler (2009) and 

Sheffield (2009) that both kinds of creativity in mathematical problems and towards their 

solution should be generated for all the students. 

 

According to Yaftian (2015): 

 Mathematical creativity is a dynamic property of the human mind that can be 

enhanced and should be valued. One of the aims of mathematics educators is to 

take into account the development of mathematical creativity. For this purpose, 

teachers should provide plenty of opportunities for students in the math classes to 

think like a novice mathematician. However, there is not a formal theory or 

procedure that owning it enables the students to think and to work as a 

mathematician and to play their role in reconstructing mathematics ideas on their 

own…. Students should be encouraged to engage in challenging problems 

independently for a prolonged period of time and become familiar with the real 

work of mathematicians. (p. 5) 
 

 Silver (1997, as cited in Leikin & Lev, 2013, p. 5) proposed in his study that 

creativity enriched instruction regarding mathematics may boost up individuals’ 

emblematic capacity, aptitude, premeditated glibness, and litheness, and admiration 

regarding mathematical problems and their novel solutions. Consequently, the majority of 

the learners should be accessed towards the basic facets of creativity including glibness, 

litheness, and innovation; and the role of environment becomes indispensable in this 

process, (Leikin & Lev, 2013). Creativity in school mathematics is naturally different 

from the specialized mathematicians. Students’ mathematical creativity in school is 

generally measured and assessed with respect to other students’ prior mathematical 

knowledge and experiences and with respect to such students’ performance that has a 

same educational history (Sriraman, 2005, p. 23). Therefore, creativity enriched 

mathematical teaching can enhance learners’ mathematical ability, fluency, and 

flexibility (Silver, 1997).  
 

 Experiential learning means learning from experience, learning through action, 

learning by doing, and learning through discovery or exploration. Experiential Learning 

facilitates the learners make their own meanings through direct experiences of the given 

phenomenon or problem in a real life setting (William, 2010). In experiential learning, 

direct personal experiences are the fundamental elements of the learning process because 

these give subjective personal meanings to the abstract concepts, and simultaneously, it 

allows the learners to check the validity of the concepts that were created during the 

process of learning (Nunan, 1993).   
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 Experiential learning is a very old theory and the best way of learning. It is 

significantly concerned with more tangible challenges concerned to learners and the 

learning situation. According to Felicia (2011), experiential learning means learning from 

knowledge or through experiences and it is more concisely deals with "learning through 

reflection on doing". This learning approach is different from didactic or rote learning, in 

which the learners perform a relatively passive character. Moreover, experiential learning 

is associated to other forms of active learning (e.g. cooperative learning, service-learning, 

action learning, adventure learning, free-choice learning, and situated learning) (Itin, 

1999, pp. 91‒92). It has considerable teaching benefits in inside the classroom or beyond 

it. One of its important advantages is that it motivates and acts as a stimulus for the 

learners. Therefore, it actively engages the students in the learning process in real world 

setting. Learning process has good consequences on students when they geared up to gain 

new information, information, skills, and develop new patterns or behaviors (Bonwell & 

Eison, 1991, p. 9).   
 

 Austin and Rust (2015) argue that  “experiential learning is simply defined as ‘hands-

on’ learning and may involve any of the following activities: service learning, applied 

learning in the discipline, cooperative education, internships, study abroad and 

experimental activities” (p. 1). Eyler (2009) argues that experiential learning is “a process 

whereby the learner interacts with the world and integrates new learning into old 

constructs,” (p. 1). According to Bargh and Chartrand (1999), many individuals in their 

everyday lives do a very little or no deliberate efforts to learn from experience, because 

they perceive that successful learning occurs automatically, and hence they give a little or 

no concentration on how they can learn in a new situation or improve their learning. On 

the other hand, research in different fields has explored that experience alone does not 

make much learning because individuals’ actions or activities of their everyday life are 

performed without their deliberate intention or awareness. 
 

 Experiential learning is a cyclic course of action that utilizes the student’s experiences 

for the attainment of new knowledge, skills, and/or attitudes. It involves a number of 

phases including setting targets, thinking, planning, experimentation, reflection, 

observation, and review. Due to performing such activities, the learner creates meanings 

in a way that is unique to him/herself, while incorporating the emotional, cognitive, and 

physical facets of learning (Kattou, Kontoyianni, Pitta-Pantazi, & Christou, 2013). Freire 

(1974) considers that experience is the basic foundation which provides motivation for 

learning, and also essential for all kinds of learning; furthermore, every experience is 

dynamically a chance for learning. Therefore, teachers must understand the vitality of the 

experience for learners and facilitate in constructing their own roles. Therefore, the 

engagement of students is essential for learning according to real life experience. 
 

 Experiential learning means a learning process that engages the students directly in 

the phenomenon or problem that is being observed. The nature of such engagement is 

purposeful and direct and deals with the real-life problems and challenges (Zurbrick, 

1990). Moreover, it is a learning approach in which knowledge, skills, attitudes, 

behaviors, and/or abilities are acquired through observation and simulation (Craig, 1997). 

Similarly, According to Grady (2006), experiential learning is a learning theory that 

engages the learners directly in the phenomenon or problem that is being observed. The 

nature of such engagement should be purposeful and should address the real world 

https://en.wikipedia.org/wiki/Cooperative_learning
https://en.wikipedia.org/wiki/Adventure_learning
https://en.wikipedia.org/wiki/Situated_learning
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problems in real situations. Moreover, it is a learning approach in which knowledge, 

skills, attitudes, behaviors, and/or abilities are acquired through observation and 

simulation. 
 

 Experiential learning approach provides the foundation for all kinds of teaching and 

learning activities including the formulation of the learning setting, setting goals, the 

selection of projects, the sequencing of the learning activities, and finally the review of 

learning outcomes of the students. The facilitator can describe the daily activities, or 

explain only the conclusion(s) of the each activity (Knutso, 2003). Boud and Miller 

(1996) argue that in real life situations Experiential Learning provides an opportunity for 

the learners to learn in the classroom or beyond it, and apply it in real life situations. 

Boud and Miller perceived that learning away from the classroom or campus gives the 

learners new viewpoints and direct experiences while allowing them to create their own 

contact with the individuals or groups in the community. Through this realistic approach, 

students gain confidence and boost their self-efficacy level in their personal capacities, 

explore creative modes to overcome hindrances and turn a class project into real life 

experience. 
 

 Wurdinger and Carlson (2010) found that teachers mostly use lecture method in their 

instructional activities because teachers haven’t learned how to instruct their students 

otherwise. In this regard, Wurdinger and Carlson suggested that teachers should be 

actively engaged their students in the process of learning through hands-on activities, 

discussion, group work, and applying information outside the classroom context. Such 

situations lead to the idea of learning from experience or learning by doing where 

learners are actively engaged in learning process in which they have personal aspirations 

or interests.  
 

 Teachers and administrators have identified that the interests of students and learning 

process in the traditional classroom have dramatically changed in late 20th century. 

Simultaneously, the education system has undergone through remarkable changes, 

therefore, Experiential Learning Approach (ELA) encourages and motivates the policy 

makers and/or curriculum developers to rethink and review the present curriculum. This 

changed situation is a move from the one-way communication, traditional, or lecture-

oriented instructional approach to a new and novel paradigm of learning both for the 

teachers and students. This new learning approach is called student-centered or holistic 

approach that is designed to create effective learning, develop critical or reflective 

thinking skills among students and the construction of new knowledge and discovery. 

Thus, experiential learning approach is both appropriate and necessary; and creates a 

powerful and effective learning environment (Lantis et al., 2000). 
 

 According to McDougall (2014), “Experiential learning has the ability to engage and 

resonate with a larger percentage of students than do the majority of classroom based 

lessons, by enabling students to engage with the subject matter in ways that cater to 

students multiple intelligences and learning styles. When used to its full potential, 

experiential learning fosters the need for students to think critically about what they are 

learning, thoughtfully applying, analyzing, synthesizing and evaluating what they learn” 

(pp. 7-8). 
 

 The Association for Experiential Education (2015) reveals that “experiential 
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education is a philosophy that informs many methodologies in which educators 

purposefully engage with learners in direct experience and focused reflection in order to 

increase knowledge, develop skills, clarify values, and develop people's capacity to 

contribute to their communities”. Hamer (2000) proposed that the use of experiential 

learning techniques motivates, encourages, and facilitates the students learning process 

away from the schools.  
 

 Kolb's learning theory or experiential learning theory is a cycle that consists of four 

phases, where learning process starts with personal experiences, which allows students to 

study, review and reflect on what they have practiced, and then critically reflect to 

intentionally connect their to their previous experiences. This learning spiral calls a 

learner to think or perceive about learning as an experience that has concrete experience 

(feeling) or direct effect. 

 

 
 

Figure 1: Kolb Learning Cycle (Kolb, 1984) 

 
Kolb (1984, p. 38) argues that “learning is the process whereby knowledge is created 

through the transformation of experience”.  Kolb (1984) perceives that experiential 
learning means “the process whereby knowledge is created through the transformation of 
experience. Knowledge results from the combination of grasping and transforming 
experience”. Experiential learning model reveals two polemically related means of 
grabbing experience including tangible experiences and abstract conceptualization, and 
two polemically related styles of renovating the experiences including reflective 
observation and active experimentation. As a result, it is a method of generating new 
information or experiences that contain a creative apprehension among the four styles of 
learning that is responsive to the contextual needs. This process is revealed as an 
idealized learning cycle where learners “touches all the bases”—experiencing, reflecting, 
thinking, and acting—in a recursive process that is responsive to the learning situation 
and what is being learned. Concrete or immediate experiences provide the foundation for 
observation and reflection. This reflection is assimilated and refined into abstract notions 
or concepts whereby new implications for action can be drawn. These implications can be 
actively and reflectively tested and verified, and provide a guide in the generation of new 
knowledge or experience in their real world situation. 
 

Reflective Observation 
(Learning by Reflection) 

Abstract Conceptualization 
(Learning by Thinking) 

Active Experimentation 
(Learning by Doing) 

Concrete Experience 
(Learning by Experience) 
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In British context, Boaler (2002) conducted an experimental study to compare the 
students’ mathematics achievement through traditional instructional approach (e.g., 
lecture method) and experiential learning approach. After the treatment, he found that 
students of treatment group significantly outperformed than the control group students 
who were instructed through traditional teaching method. Moreover, he explored that the 
achievement score of treatment group was three times more than the comparison group. 
Consequently, he concluded that in traditional teaching approach the students mostly 
relies on rote memorizing regarding the use of mathematics rules whereas experiential 
learning approach is a more flexible type regarding mathematical knowledge that engages 
the students in thinking process regarding the solutions of given problems or 
mathematical concepts and they attain a different type of knowledge as compared to the 
traditional teaching method.  
 

Hussain, Anwar, and Majoka (2011) concluded that experiential learning approach is 
more effective to teach students as compared to traditional teaching method at the 
secondary level. On the other hand, Zumbach, Kumpf, and Koch (2004) found 
insignificant mean differences between achievement level of students who employed the 
experiential learning approach and those who used traditional teaching method in relation 
to acquisition of knowledge. Hung, Jonassen, and Liu (2008) explored that learners who 
were instructed through experiential learning approach performed significantly better 
than lecture method. In a similar study in Maine Region, Thomas (2000) concluded that a 
middle school that used experiential learning approach revealed a remarkable 
improvement in achievement score on the Maine Educational Assessment Battery after 
one year. This gain in score was three to ten times higher than the students who rely only 
on traditional method regarding teaching mathematics.  
 

According to Bell (2010) that students retain more information when they learn by 
doing or learn from experience that has more advantage in reshaping the process of 
students’ learning with high-quality experiences, as well as permanence in experiences. 
Moreover, he described that students retain more information when they learn from 
experience or reflection and these learning experiences shape ways of their lives. In 
another study, Oberlander and Talbert-Johnson (2004) found that higher achievement 
score can sometimes be attained through drill and kill but that happens at the cost of 
leaving teachers with less enthusiasm for teaching and students with less enthusiasm for 
learning.  
 

Cervantes (2013) conducted an experimental study to test the hypothesis that the 
participation of students of the 7th and 8th grades in the experiential learning program 
would outperform than the students in the non-experiential learning program regarding 
their achievement in reading and mathematics. The results of this study revealed that 
students’ involvement in experiential learning program has a significant impact on 
achievement level of 7th and 8th graders regarding reading and mathematics than non-
experiential learning programs. 

 

MATERIALS AND METHODS 

Research Design 

The Pretest-Posttest control group design was adopted to conduct this study. This design is 
one of the strongest experimental designs in which all sources of internal validity (e.g., 
maturation, history, testing effect, regression, selection bias, experimenter effect, subject 
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effect) are controlled due to the random assignment of the research subjects with a pretest and 
in the presence of comparison group. This study compared the effects of independent 
variables (e.g., Traditional Teaching Method, Experiential Learning Approach) on the 
dependent variable (student achievement score).  

 

Table 1 

Description of the Randomized Pretest-Posttest 

Control Group Design 

Group Time 1 Time 2 Time 3 

1 Pretest Experimental Treatment Posttest 

2 Pretest No Treatment (Controls) Posttest 

 

Participants of the Study 

The population of this experimental study was comprised of all secondary level students 
of public sector schools in province Punjab, Pakistan, whereas, all secondary level students of 
public sector schools in district Faisalabad was constituted the sampling population of this 
study. And to draw the sample, purposive non-probability sampling technique was used in this 
study. In this experimental study, only one public sector boys’ secondary school (e.g., 
Government High School, Chak No. 115/JB) was taken as a sampled school. Moreover, the 
management of the said school was also willing to conduct this experiment in the school. 
From 125 students, only sixty students of science group of the 9th class were randomly 
selected as a sample to conduct this study.  
 

Content of the Study 

Five chapters from 9th class Mathematics Textbook (e.g., Linear Equations and 
Inequalities, Linear Graph and its application, Introduction to Coordinate Geometry, 
Congruent triangles, Pythagoras Theorem) were selected as the content for this experimental 
study.  
 

Procedure 

A pretest was conducted prior to the formation of the experimental and control groups. 
Sixty multiple choice type items were included in the pretest. The items of the pretest were 
taken from the first six chapters of the 9th class mathematics book of science group. With the 
cooperation and assistance of the concerned school science teachers, the researcher developed 
the pretest items.  
 

After conducting the pretest, the students were ordered from the highest to the lowest 
achievement score. Through random assignment, the students were taken into the comparison 
group and the treatment group.  The students’ pretest achievement score was taken to equalize 
the both groups (i.e. each participant of the control group was equated with the corresponding 
participant in the treatment group) and the students were randomly assigned to the treatment 
group and the control group. Thus two equivalent groups (i.e., the control group, the 
experimental group) were formed in such a way that the mean achievement score of the both 
groups was approximately equal. 
 

The treatment period of this study was comprised of a period of four months. Thirty 
lessons were developed and planned from the said chapters with close consultation to the 
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classroom teacher. The treatment was given by a qualified, experienced and trained science 
teacher; however, the researcher regularly monitored all the activities during the experiment. 
The classroom teacher was given training for the proper execution of the treatment with 
respect to Kolb’s cycle of experiential learning. After the completion of the treatment period, 
both groups were given posttest. 
 

Teaching Conditions 
Identical conditions were established for both groups. Both groups were instructed 

through the same teacher and same material was taught to the both groups. The experiment 
continued for four months with a daily period of 50 minutes. Control group was taught 
through traditional learning method (e.g., Lecture Method), whereas the experimental group 
was taught through experiential learning approach as an instructional technique. Immediately, 
after completing the treatment, a posttest was conducted to investigate the effect of treatment 
on achievement score of treatment group. The posttest items were taken from five chapters 
which were taught during the treatment period to the comparison group and treatment group. 
The posttest was also comprised of sixty marks. 
 

Data Analysis Methods 

After conducting the posttest, the collected data regarding pretest and posttest achievement 
score were entered into the SPSS (Version 20). For data analysis, Mean, and Standard 
Deviation were employed as descriptive statistics, while Independent Sample t-test, Paired 
Samples t-test, and one-way ANCOVA were used as inferential statistical techniques in this 
study.  
 

RESULTS 

 

Table 2 

Group Statistics Regarding Achievement Score of the Control Group  

and the Treatment Group on Pretest and Posttest 

Category Groups n M SD SEM 

Pretest Score 
Control Group 30 32.57 7.267 1.327 

Treatment Group 30 32.47 7.537 1.376 

Posttest Score 
Control Group 30 33.03 7.536 1.376 

Treatment Group 30 41.13 7.969 1.455 

 

Table 2 indicates the achievement score of the comparison group and the treatment 

group on pre-test and post-test. The group statistics indicates that mean achievement 

scores of the control group (M = 32.57, SD = 7.267) and the treatment group (M = 32.47, 

SD = 7.537) was similar before treatment.  But after treatment, the mean achievement 

score of the treatment group (M = 41.13, SD = 7.969) becomes higher as compared to the 

control group (M = 33.03, SD = 7.536) on posttest. 
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Null Hypothesis 1: The control group and the treatment group do not have same 

mean achievement score on pretest. 

 

Table 3 

Independent Samples t-test regarding mean achievement score of the 

control group and the treatment group on pretest 

MD SED t df p 
95% CI 

LL UL 

.100 1.911 .052 58 .958 -3.726 3.926 

        p > .05 (NS) 

 

The above table demonstrates the output of Independent Samples t-test regarding 

mean achievement scores of the comparison group and treatment group on pretest. A 

non-significant mean difference was found between achievement scores of the 

comparison group and treatment group on pretest, t(58) = .052, p = .958, 95% CI [-3.726, 

3.926]. The null hypothesis claiming that “the comparison group and the treatment group 

do not have same mean achievement score on pretest” is therefore accepted. As a result, 

it is concluded that both groups were identical in relation to their mean achievement 

scores before treatment. 

 

Null Hypothesis 2: The control group does not have same mean achievement score 

on pretest and posttest. 

 

Table 4 

Paired Samples t-test Regarding Mean Achievement Score  

of the Control Group on Pretest and Posttest 

Control  

Group 

Paired Differences 

t p 
M SD SEM 

95% CI 

LL UL 

Pretest-Posttest -.467 2.609 .476 -1.441 .508 -.980 .335 
   p > .05 (NS), df = 29 

 

Table 4 represents the results of Paired Samples t-test regarding the mean 

achievement scores of the comparison group on pre-test and post-test. A non-significant 

mean difference was seen between pretest and posttest achievement score of the control 

group, t(29) = -.980, p = .335, 95% CI [-.980, .335]. The null hypothesis claiming that 

“the control group does not have same mean achievement score on pretest and posttest” is 

therefore accepted. Consequently, it is concluded that traditional teaching method has no 

effect on students’ academic achievement. 
 

Null Hypothesis 3: The treatment group does not have same mean achievement score 

on pretest and posttest. 
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Table 5 

Paired Samples t-test Regarding Mean Achievement Score  

of the Treatment Group on Pretest and Posttest 

Treatment  

Group 

Paired Differences 

t p 
M SD SEM 

95% CI 

LL UL 

Pretest- Posttest -8.667 4.180 .763 -10.227 -7.106 -11.357 .000 
     ***p < .001, df = 29   

 

 Table 5 represents the output of the Paired Samples t-test regarding the mean 

achievement score of the treatment group on pretest and posttest. A very highly 

significant mean difference was found between pretest and posttest achievement score of 

the treatment group, t(29) = -11.357, p = .000, 95% CI [-10.227, -7.106]. The null 

hypothesis claiming that “the treatment group does not have same mean achievement 

score on pretest and posttest” is therefore rejected. Consequently, it is concluded that 

there was a significant effect of experiential learning approach on students’ academic 

achievement in relation to mathematical creativity. 
 

 Null Hypothesis 4: There will be no significant effect of experiential learning 

approach on achievement score of the treatment group as compared to the control group 

in relation to mathematical creativity. 

 

Table 6 

The one-way ANCOVA results regarding pretest and posttest achievement  

score of the treatment group and the control group 

Source 

Type III 

Sum of 

Squares 

df MS F p 
Partial Eta 

Squared 

Corrected Model 3780.692a 2 1890.346 155.732 .000 .845 

Intercept 124.129 1 124.129 10.226 .000 .152 

Pretest Score 2796.542 1 2796.542 230.387 .000 .802 

Group (Control vs. Treatment) 1007.026 1 1007.026 82.962 .000 .593 

Error 691.892 57 12.138    

Total 86983.000 60     

Corrected Total 4472.583 59     

a. R Squared = .845 (Adjusted R Squared = .840) 

 

 One-way Analysis of Covariance was run to find out the association between mean 

achievement scores of the comparison group and treatment group on pretest and posttest 

with regard to mathematical creativity. The output of one-way ANCOVA is shown in 

Table 6. There was a very highly significant interaction for posttest, F(1, 57)= 82.962, p 

< .001. When the control group and treatment group were compared after treatment, there 

was a significant difference on behalf of the experiential learning approach on the 

treatment group as compared to the control group. The magnitude of the partial eta 

squared (ηp
2) = .593 portrays that 59% variation in students’ achievement score on 

mathematical creativity is accounted for by the experiential learning approach on the 
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treatment group. Consequently, it is concluded that the use of experiential learning 

approach has a significant positive effect on students’ mathematical creativity than 

traditional teaching method (e.g., lecture method) at the secondary level public schools in 

province Punjab. 

 

Regression Models regarding Achievement Scores  

of Control and Treatment Groups 
 

Control Group’s Regression Model 

• Correlation between pretest and posttest (R) = 0.938 

• Squared correlation (R2) = 0.881  

• Constant = 1.337 (p = .558) 

• Pretest Score = .973 (p = .000) 

• The regression equation is  

• Posttest Score = 1.337+ .973(Mean Pretest Score)  
 

 The coefficient for pretest score was .973. So, the above model predicts that for every 

unit increase in pretest score, a 1.337 unit increase in posttest achievement score was 

predicted, holding the extraneous variables constant.  

• Mean Pretest Score = 32.57  

• Posttest Score = 1.337+ .973(Mean Pretest Score) 

• Posttest Score = 1.337+ .973(32.57) 

• Posttest Score = 1.337+ 31.691 

• Posttest Score = 33.028 
 

 As a result, it is interpreted from above results that posttest achievement score of the 

control group (teaching students through traditional teaching method) with regard to 

mathematical creativity becomes 33.028 on average.  
 

Treatment Group’s Regression Model 

• Correlation between pre-test and post-test (R) = .856 

• Squared correlation (R2) = .733 

• Constant = 11.784 (Significance = .002) 

• Pretest Score = .905 (Significance = .000) 

• The regression model equation is  

• Posttest Score = 11.748+ 0.905(Mean Pretest Score) 
 

 The coefficient for pretest score was 0.770. Consequently, the above model predicts 

that for every unit increase in Pre-test Score, a 0.770 unit increase in posttest achievement 

score was predicted, holding extraneous variables constant.  

• Mean Pretest Score = 32.47 

• Posttest Score = 11.748+ 0.905 (Mean Pretest Score) 

• Posttest Score = 11.748+ 0.905 (32.47) 

• Posttest Score = 11.748 + 29.385 

• Posttest Score = 41.133 
 

 Consequently, it is concluded that posttest achievement score of the treatment group 

after intervention/treatment (use of experiential learning approach) with regard to 
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mathematical creativity becomes 41.133 on average. This posttest achievement score is 

statistically highly significant at p < .001. 

 

DISCUSSION 
 

 Experiential Learning is a holistic approach and the dynamic view of learning that 

considers the learning as the most important process that engages the individuals as a 

whole. Furthermore, learning from experience or learning by doing is present in all 

human beings activities everywhere, and at all the times. Consequently, experiential 

learning is not only important in a traditional classroom environment but also in all fields 

of human activities. Being the holistic nature of this approach, it works at all levels of 

society from an individual, to the group, to the institutions, and to the whole society 

(Sriraman, 2009).  
 

 Boaler (2002) found a significant difference between achievement scores of the both 

groups, and the treatment group’s achievement score was three times more than the 

comparison group. Consequently, he concluded that in traditional teaching approach the 

students mostly relies on rote memorizing regarding the use of mathematics rules and 

problems, whereas experiential learning approach is a more flexible type regarding 

mathematical knowledge that engages the students in thinking process regarding the 

solutions of given problems or mathematical concepts and they attain a different type of 

knowledge as compared to the traditional teaching method.  Thomas (2000) concluded 

that use of experiential learning approach demonstrated a significant increase in 

achievement score after treatment. This gain in score was three to ten times higher than 

the students who rely only on traditional method regarding teaching mathematics.  
 

 Hussain, Anwar, and Majoka (2011) concluded that experiential learning approach is 

more effective to teach students as compared to traditional teaching method at the 

secondary level. Similarly, Blake et al. (2000) and Hung, Jonassen, and Liu (2008) 

explored that students whose method of instruction was experiential learning approach 

performed better than the students who studied through the lecture method.  
 

 Students retain more information when they learn by doing or learn from experience 

that has more advantage in reshaping the process of students’ learning with high-quality 

experiences, as well as permanence in experiences; and these learning experiences shape 

ways of their lives. Similarly, Gordon (2006) also found that higher achievement score 

can sometimes be attained through drill and kill. Cervantes (2013) also investigated that 

students’ involvement in experiential learning program has remarkable influence on the 

achievement level regarding reading and mathematics than non-experiential learning 

program. 
 

 Brunkalla (2009) concluded that students can attain higher scores in mathematics if 

they have optimistic approach towards experiential learning. Pooja (2012) conducted a 

non-experimental study to explore the association between mathematical creativity and 

students’ learning outcomes. Moreover, he found that mathematical creativity improves 

students’ achievement because they take pleasure in creative and reflective thinking 

regarding the application of mathematical concepts and rules. Moreover, the use of 

mathematical creativity as a teaching approach significantly improves students’ 

achievement in Mathematics (Githua & Njubi, 2013).  
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 The present study also concur with the findings of the above stated studies  

(e.g., Boaler, 2002; Blake, Hosokawa, and Riley, 2000; Brunkalla, 2009; Cervantes, 

2013; Githua & Njubi, 2013; Gordon, 2006; Hussain, Anwar, & Majoka, 2011; Pooja, 

2012) that experiential learning approach has a significant effect on students’ 

achievement than traditional teaching method. Moreover, this approach significantly 

improves students’ mathematics creativity skills.  

 

CONCLUSION AND RECOMMENDATIONS 
 

 From the findings revealed above, it is concluded that experiential learning approach 

has remarkable influence on students’ achievement and in developing mathematical 

creativity to students at the secondary level. Therefore, experiential learning is one of the 

most effective and rewarding approaches concerning the improvement of students’ 

grades, and for the development of higher level thinking skills. Because the major goal of 

any academic enterprise is to improve learning outcomes and achievement level of 

students and enable them to overcome the challenged and problems which they face in 

their real-life settings. Moreover, experiential learning approach may be very helpful to 

students who desire to employ direct learning experiences in order to build up necessary 

information and skills, and apply experiential learning approach in a dynamic and 

insightful way. Consequently, both Kolb’s learning cycle and experiential learning 

approach are valuable themes to a student’s understanding of his/her learning attitudes 

and towards facilitating other students to learn.  
 

 Therefore, according to the findings and conclusions of the experimental research, it 

is suggested that endeavors should be exerted in the use of experiential learning approach 

to have better achievement level of learners because this approach makes students obtain 

higher grades in exams. There is a dire necessitate for training pedagogues to become 

better facilitators in order to employ experiential learning as an effective approach in 

teaching and learning. In   this regard, Punjab Education Department should take radical 

initiatives and conduct seminar, workshops, and refresher courses in which teachers 

should be guided and trained how to use experiential learning as an approach in 

instructional activities in an effective way. 

 

REFERENCES 
 

1. Assmus, D. and Fritzlar, T. (2017). Creation of Mathematical Objects as Aspect of 

Creativity in Primary Grades. In D. Pitta-Pantazi (Ed.), Proceedings of the 10th 

Mathematical Creativity and Giftedness International Conference (pp. 45-50). 

Department of Education, University of Cyprus, Nicosia, Cyprus. 

2. Austin, M.J. and Rust, D.Z. (2015). Developing an Experiential Learning Program: 

Milestones and Challenges. International Journal of Teaching & Learning in Higher 

Education, 27(1), 143-153. 

3. Association for Experiential Education. (n.d.). What is experiential education? 

Retrieved July 20, 2017 from http://www.aee.org/about/whatIsEE 

4. Bargh, J.A. and Chartrand, T.L. (1999). The unbearable automaticity of being. 

American Psychologist, 54(7), 462-79. 



Effectiveness of Experiential Learning Approach on Students’ Mathematical… 

 

27 

5. Bell, L.F. (2010). The future of experiential learning: New solutions for sustaining 

and improving practice. Journal of College Student Development, 51(6), 23-38. 

6. Boaler, J. (2002). Learning from Teaching: Exploring the Relationship between 

‘Reform’ Curriculum and Equity. Journal for Research in Mathematics Education, 

33(4), 239-258. 

7. Bonotto, C. and Dal Santo, L. (2015). On the relationship between problem posing, 

problem solving, and creativity in the primary school. In F. M. Singer, N. F. Ellerton, 

& J. Cai (Eds.), Research in mathematics education. Mathematical problem posing. 

From research to effective practice (pp. 103-123). New York: Springer. 

8. Bonwell, C.C. and Eison, J.A. (1991). Active Learning: Creating Excitement in the 

Classroom, Washington DC: ERIC Clearinghouse on Higher Education. 

9. Boud, D. and Miller, N. (1996). (Eds.) Working with Experience: Animating 

Learning. London: Routledge. 

10. Cervantes, B., Hemmer, L. and Kouzekanani, K. (2015). The Impact of Project-Based 

Learning on Minority Student Achievement: Implications for School Redesign. 

NCPEA Education Leadership Review of Doctoral Research, 2(2), 50-66. 

11. Craig, G. (1997). Clinical calculations using dimensional analysis. Philadelphia:  

Lippincott-Raven. 

12. Felicia, P. (2011). Handbook of Research on Improving Learning and Motivation. 

Portland: Book News IMC. 

13. Eyler, J. (2009). The Power of Experiential Education. Liberal Education, 95(4),  

24-31. 

14. Freire, P. (1974). Pedagogy of hope. New York, NY: Continuum. 

15. Grady, T.R. (2006). A philosophical Examination of experimental learning theory for 

Agricultural Educations. Journal of Agricultural Education, 47(1), 111-118. 

16. Guilford, J.P. (1967). The nature of human intelligence. New York: McGraw-Hill. 

17. Hamer, L.O. (2000). The Additive Effects of Semi-structured Classroom Activities on 

Student Learning: An Application of Classroom-Based Experiential Learning 

Techniques. Journal of Marketing  Education, 22(1), 25-34. 

18. Hershkovitz, S., Peled, I. and Littler, G. (2009). Mathematical creativity and 

giftedness in elementary school: Task and teacher promoting creativity for all. In R. 

Leikin, A. Berman, & B. Koichu (Eds.), Creativity in mathematics and the education 

of gifted students (pp. 255-269). Rotterdam: Sense Publishers. 

19. Hung, W., Jonassen, D.H. and Liu, R. (2008). Problem-based learning. In J.M. 

Spector, J.G. van Merriënboer, M.D., Merrill, & M. Driscoll (Eds.), Handbook of 

research on educational communications and technology (3rd ed., pp. 485‒506). 

Mahwah, NJ: Erlbaum. 

20. Hussain, S., Anwar, S. and Majoka, M.I. (2011). Effect of peer group activity-based 

learning on students’ academic achievement in physics at secondary level. 

International Journal of Academic Research, 3, 940-944. 

21. Itin, C.M. (1999). Reasserting the Philosophy of Experiential Education as a Vehicle 

for Change in the 21st Century. The Journal of Physical Education, 22(2), 91-98. 

22. Jones, J.E. and Pfeiffer, J.W. (1973). The 1973 Annual Handbook for Group 

Facilitator. San Diego: University Associates. 



Abdul Khaliq and Shafqat Rasool 28 

23. Kattou, M., Kontoyianni, K., Pitta-Pantazi, D. and Christou, C. (2013). Connecting 

mathematical creativity to mathematical ability. ZDM-Mathematics Education, 45, 

167-181. 

24. Kim, H., Cho, S. and Ahn, D. (2003). Development of Mathematical Creative 

Problem Solving Ability Test for Identification of Gifted in Math. Gifted Education 

International, 18(2), 174-184. 

25. Kolb, A.Y. and Kolb, D.A. (2008). Experiential Learning Theory: A Dynamic 

Holistic Approach to Management Learning, Education and Development. In S. J. 

Armstrong & C. Fukami (Eds.), Handbook of Management Learning Education and 

Development. London: Sage Publication. 

26. Kolb, D.A. (1984). Experiential Learning: Experience as a Source of Learning and 

Development. USA: Prentice Hall. 

27. Knutson, S. (2003). Experiential Learning in Second-Language Classrooms. TESL 

Canada Journal, 20(2), 52-64. 

28. Krutetskii, V.A. (1976). The psychology of mathematical abilities in schoolchildren. 

Chicago: University of Chicago Press. 

29. Kwon, O.N., Park, J.S. and Park, J.H. (2006). Cultivating divergent thinking in 

mathematics through an open-ended approach. Asia Pacific Education Review, 7(1), 

51-61. 

30. Lantis, J.S., Kuzma, L.M. and Boehrer, J. (2000). The New International Studies 

Classroom: Active Teaching, Active Learning. Boulder: Lynne Rienner. 

31. Leikin, R. (2009). Exploring mathematical creativity using multiple solution tasks. In 

R. Leikin, A. Berman, & B. Koichu (Eds.), Creativity in mathematics and the 

education of gifted students. (pp. 129-145). Rotterdam, the Netherlands: Sense 

Publisher. 

32. Leikin, R., Berman, A. and Koichu, B. (2010). Creativity in mathematics and the 

education of gifted students. Rotterdam: Sense Publishers. 

33. Leikin, R. and Lev, M. (2013). Mathematical creativity in generally gifted and 

mathematically excelling adolescents: what makes the difference? ZDM-The 

international Journal on Mathematics Education, 45, 183-197. 

34. Leung, S.S. (1997). On the role of creative thinking in problem solving. ZDM-

Mathematics Education, 29(3), 81-85. 

35. Liljedahl, P. and Sriraman, B. (2006). Musings on mathematical creativity. For the 

Learning of Mathematics, 26(1), 17-19. 

36. McDougall, K. (2014). Experiential Learning for the History Classroom: Engaging 

Learners on Different Levels and in Different Ways to Encourage a Lifelong Love of 

Learning (Unpublished Master’s Thesis). Department of Curriculum, Teaching and 

Learning, Ontario Institute for Studies in Education of the University of Toronto, 

Toronto. 

37. Neumann, C.J. (2007). Fostering creativity—A model for developing a culture of 

collective creativity in science. EMBO Reports, 8(3), 202-206. 

38. Nunan, D. (1993). Collaborative Language Learning and Teaching. Cambridge: 

Cambridge University Press. 

39. Oberlander, J. and Talbert-Johnson, C. (2004). Using technology to support Problem-

Based Learning. Action in Teacher Education, 25(4), 48-57. 



Effectiveness of Experiential Learning Approach on Students’ Mathematical… 

 

29 

40. Pooja, W. (2012). Achievement in Relation to Mathematical Creativity of Eighth 

Grade Students. Indian Streams Research Journal, 2(2), 1-7. 

41. Runco, M.A. (1993). Creativity as an Educational Objective for Disadvantaged 

Students (RBDM 9306) Storrs, CT: The National Research Centre on the Gifted and 

Talented, University of Connecticut. Retrieved from http://nrcgt.uconn.edu/ 

wpcontent/uploads/ sites/953/2015/04/rbd m9306.pdf 

42. Runco, M.A. and Albert, R.S. (1986). The threshold hypothesis regarding creativity 

and intelligence: An empirical test with gifted and non gifted children. Creative Child 

and Adult Quarterly, 11(4), 212-218. 

43. Schindler, M. and Lilienthal, A.J. (2017). Creation of mathematical objects as aspect 

of creativity in primary grades. In D. Pitta-Pantazi (Ed.), Mathematical Creativity and 

Giftedness. Paper presented at the 10th mathematical creativity and giftedness 

international conference, Nicosia, Cyprus (pp. 45‒50). Department of Education, 

University of Cyprus. 

44. Sheffield, L.J. (2009). Developing mathematical creativity ‒ questions may be the 

answer. In R. Leikin, A. Berman, & B. Koichu (Eds.), Creativity in mathematics and 

the education of gifted students (pp. 87-100). Rotterdam: Sense Publishers. 

45. Silver, E.A. (1997). Fostering creativity through instruction rich in mathematical 

problem solving and problem posing. ZDM‒The International Journal on 

Mathematical Education, 29(3), 75-80. 

46. Sriraman, B. (2005). Are giftedness and creativity synonyms in mathematics? An 

analysis of constructs within the professional and school realms. The Journal of 

Secondary Gifted Education, 17(1), 20-36. 

47. Sriraman, B. (2009). The characteristics of mathematical creativity. ZDM-

Mathematics Education, 41(1-2), 13-27.  

48. Yaftian, N, (2015). The Outlook of the Mathematicians’ Creative Processes. 

Procedia-Social and Behavioral Sciences, 191(1), 2519-2525. 

49. Wurdinger, S.D. and Carlson, J.A. (2010). Teaching for experiential learning: Five 

approaches that work. Lanham, MD: Rowman & Littlefield Education. 

50. Yuan, X. and Sriraman, B. (2011). An exploratory study of relationships between 

students' creativity and mathematical problem-posing abilities. In B. Sriraman & K. 

H. Lee (Eds.), The Elements of creativity and giftedness in mathematics (Vol. 1, pp. 

5-28). Rotterdam: Sense Publishers. 

51. Zurbrick, P.R. (1990). Experiential Education. The Agricultural Education Magazine, 

62(12), 3-14. 

52. Zumbach, J., Kumpf, D. and Koch, S. (2004). Using Multimedia to Enhance Problem-

Based Learning in Elementary School. Inform. Technol. Child. Educ. Annu., 16,  

25-37. 

http://nrcgt.uconn.edu/

