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ABSTRACT 
Science has brought about revolutionary changes in every aspect of life. Its impact is visible 
everywhere and in every practice of our existence. Thus, science education is a valuable resource 
in this world. If students have intrinsic motivation, they are active, curious, interested and eager to 
engage in learning process and the intrinsically motivated behaviors help them acquire knowledge 
and experience in science. Moreover, educational aspirations and career aspirations are enhanced 
through better science education. Thus, the present study aimed to investigate the relations of 
secondary students’ intrinsic motivation and aspirations with their achievement in science. This is 
a mixed methods study and sample consisted of 2384 students in Grade 8 and Grade 9. Hence, an 
intervention was implemented to explore students’ intrinsic motivation, aspirations using suitable 
teaching methodologies and strategies. The results reveal that, there were strong positive 
relationships of students’ intrinsic motivation and aspirations with their achievement (r2 = .691; 
.687 respectively) in the experimental group. However, there were very low positive relationship 
of students’ intrinsic motivation and aspirations with their achievement (r2 = .012; .006 
respectively) in the control group. Further, there were significant differences of students’ intrinsic 
motivation, aspirations and achievement before and after the intervention in the experimental 
group; t= 48.513 (1132) p=.000; t=53.689 (1132) p=.000; t=65.939 (1132) p=.000 respectively. 
However, there were no such significant differences of the above aspects before and after the 
intervention in the control group; t=-.989 (1250) p=.323; t=1.575 (1250) p=.116; t= .968(1250) p= 
.333 respectively. The findings of the study provided comprehensive understanding of the above 
relations, develop suitable teaching and learning methodologies and inform the practice in science 
education. 
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1. INTRODUCTION 

      Science has been simply defined as an organized body of knowledge. Further, 
as science knowledge is contestable, continuously subject to revision, refinement 
and extension (Ferrari, 2011), the dissemination and digestion of new scientific 
knowledge is very important. As such, advances in science impact everybody in 
the world and we cannot expect the development of technology without science. 
Despite the recognized need for better science education, the number of students 
pursuing science post-schooling continues to decline internationally. Knowledge 
of science and mathematics is the basis for personal accomplishment and 
responsible citizenship, social and economic development and it is benchmark of 
innovation, entrepreneurship and competitiveness in global world (Gilbert 
(1991)). Hence, science education is very important aspect to everyone. 
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Science education includes cultural enterprises which form a part of the wider 
cultural matrix of society and that educational considerations concerning science 
must be made in the light of this wider perspective (Aikenhead (1996)). Science 
education is important to provide new ways of thinking and identifying solutions to 
problems. This requires new ways of working and strengthens links and interaction 
between formal, non-formal and informal science education (Gilbert (1991)). 
Hence, the goal of science education, thus, should be improved students’ 
understanding of scientific knowledge and the practical aspects of science education 
in building a scientifically literature society. Past research has shown that the 
decline in science enrolments is related to many interrelated factors, such as: 
students’ academic abilities, teaching methods, the absence of motivation to study 
science, and a lack of interest in science subject (Hassan and Treagust, 2003). 
Students’ intrinsic motivation and aspirations could also be related to the decline in 
the number of students seeking to pursue science. However, a comprehensive study 
has not been conducted to identify key psychosocial drivers and to investigate the 
relations between such drivers and engagement in science. This is unfortunate, as 
psychosocial constructs may serve as the drivers of desirable educational outcomes 
in science (Chandrasena (2013)). For example, intrinsic motivation, aspirations 
have been demonstrated by a body of international research to be key drivers.  

According to the Self-Determination Theory, intrinsic motivation refers to 
activities that are done for their inherent satisfaction. Thus, an understanding of 
intrinsic motivation must consider how the characteristics of an activity and context 
are experienced and engaged in by the individual in question. An individual will be 
intrinsically motivated for an activity to the degree that he or she finds it inherently 
interesting and enjoyable, which is in turn a function of proximal basic need 
satisfaction (Deci et al. (2012)). In this aspect, teacher has a great responsibility to 
enhance students’ intrinsic motivation for the future performance. Teachers choose 
to motivate students powerfully affects the students’ interest, engagement, self-
concept, wellbeing in the classroom (Ryan and Deci (2000)). On the other hand Ryan 
et al. (1990) showed a relation between intrinsic motivation and learning. Students 
who were intrinsically motivated for the reading who found it interesting and 
enjoyable subsequently did better on an unexpected test. Hence teachers who are 
autonomy supportive effectively facilitate intrinsic motivation.  

Education aspiration is sum of other level of aspiration goals, such as career 
goals, occupational goals, life style wealth etc. Every student has educational 
aspiration. It is a decision which the individual inspires about what he or she wants 
to become in life and what course he or she wants to study. Science understanding 
and ability also enhance the capability of students to hold meaningful and 
productive careers in the future. It means career aspiration of the students affects 
to the future careers and it may provide fruitful life in their future. The future world 
needs entry level workers with the ability to inspire reasons, think creatively, make 
decisions, analyze and solve problems according to the scientific method. Students’ 
motivation aspirations are positively correlated to students’ achievements 
(Chandrasena (2013)). In this aspect, the teaching methodologies and strategies 
were used to enhance students’ intrinsic motivation, aspirations and achievements. 
Thus, in the recent investigation, teaching methodologies are well developed to 
enhance students’ educational aspirations careers aspirations and also intrinsic 
motivation in science. 

However, there is a dearth of research investigation relations among students 
intrinsic motivation, aspirations in different domains in science in the Sri Lankan 
context. On the other hand, a comprehensive study has not been conducted to 
identify key psychological drivers that influence the uptake of science education. 
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Thus, the main aim of the present study was to address this gap in the literature by 
investigation the relations of secondary students’ intrinsic motivation and 
aspirations with their achievement in science. 

 
2. RESEARCH AIM, OBJECTIVES, RESEARCH QUESTIONS AND 

THEIR RATIONALE 
2.1. RESEARCH AIM 
The main aim of the present study was to investigate the relations of secondary 

students’ intrinsic motivation and aspirations with their achievements in science to 
make suggestions to enhance students’ meaningful learning in science in Sri Lanka.  

 
2.2. RESEARCH OBJECTIVES 
1) To investigate the students’ intrinsic motivation, and aspirations before 

intervention. 
2) To investigate the students’ level of achievement. 
3) To use different methods of teaching for experimental and control groups.  
4) To determine the relations of students’ intrinsic motivation and aspirations 

with their achievement in science in both experimental and control groups. 
5) To make suggestions to enhance meaningful learning in Grade 8 and Grade 

9 science students in Sri Lanka. 
 

2.3. RESEARCH QUESTIONS 
1.1What are the students’ existing intrinsic motivation, and aspirations? 
2.1 What are the students’ levels of achievement? 
3.1 What are the teaching methods used to be teach selected lessons to improve 

students’ intrinsic motivation, aspirations and achievement in science in the 
experimental groups? 

3.2 What are the teaching methods used to be teach selected lessons in the 
control group? 

4.1 What are the students’ intrinsic motivation, aspirations and achievement 
after the intervention in experimental group? 

4.2 What are the students’ intrinsic motivation, aspirations and achievement 
after the intervention in control group? 

4.3 What are the relations of students’ intrinsic motivation and aspirations with 
their achievement in science? 

5.1 What are the suggestions can be made towards meaningful learning in 
science in Grade 8 and Grade 9 in Sri Lanka? 

 
2.4. RATIONALE 
Science education leads to individual livelihoods in any number of scientific 

persuasions, a general understanding of the scientific and technological foundations 
of the world we live in is just as prevalent to almost any other employment, and to 
daily life. The burning issue of declining students’ admission in science must be 
addressed, to ensure that science is advanced in Sri Lanka. Today’s science students 
are tomorrow’s inventors, entrepreneurs, medical researchers, engineers, teachers 
and leaders to promote the country in the global level.  

Past research in other countries, suggests that the decline in science education 
is related to students’ motivation, academic abilities, and teaching methods (Hassan 
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and Treagust, 2003). However, a comprehensive study has not been conducted to 
identify key psychological drivers and to investigate the relations between such 
drivers and engagement in science in Sri Lanka. However, there is a dearth of 
research investigation relations among students’ intrinsic motivation, and 
aspirations in different domains in science in the Sri Lanka content. On the other 
hand, a comprehensive study has not been conducted to identify key psychological 
drivers that influence the uptake of science education. Thus, the main aim of the 
present study was to address this gap in the literature by investigation the relations 
of secondary students’ intrinsic motivation and aspirations with their achievement 
in science. 

 
3. METHODOLOGY 

3.1. METHOD  
The research used mixed methods of study. It is a type of research in which 

researcher combines elements of qualitative and quantitative research approaches 
for the purpose of greater validity and triangulations. As such both qualitative and 
quantitative approaches were used in the process of data collection and data 
analysis. The research design was the experimental research design. Items of 
questionnaires were carefully chosen that addressed domains of secondary 
students’ intrinsic motivation, and aspirations related to science. Pretest papers and 
posttest papers were prepared to examine the achievements of students in science 
before intervention and after the intervention respectively.  

 
3.2. DATA COLLECTION 
Sampling: A focus of this research was to examining the relations of secondary 

students’ intrinsic motivation and aspirations with their achievements in science. 
To fulfill this goal convenience sampling technique was used. Participants 
comprised 2384 students from Grade 8 and Grade 9 at 19 1AB schools and 1C 
schools in Dehiowita and Kegalle educational zones at Sabaragamuwa province. 
Control group and experimental group consisted with 1151 students and 1233 
students respectively.  

Procedure: Ethical approval were obtained from the director of postgraduate 
institute of science, University of Peradeniya; the directress of zonal education, 
Dehiowita educational zone, the director of zonal education, Kegalle educational 
zone, relevant school principals and the participants (students). Students were 
divided into two groups as control and experimental groups based on pretest marks. 
Different teaching- learning methodologies and strategies were applied to 
experimental and control groups separately according to the lesson plans. Lesson 
plans were prepared for the lessons of classification of animals, diversity of plants, 
photosynthesis, life cycles of animal and food preservations in Grade 8 and usages 
of microorganisms, human eye and ear, human blood circulatory system in grade 9. 
Discussions, debates, role playing, games, writing and speaking exercise, classroom 
assessments, group works, presentations and practical were used as teaching 
methodologies for the experimental group in the intervention and traditional 
teaching method was used for the control group. Students’ intrinsic motivation and 
aspirations were measured before intervention and after intervention in both 
groups using same multidimensional questionnaire. Posttests were given after the 
intervention to measure the students’ achievements. There were two types of 
posttests as multiple choice question papers and structured essay papers. The 
achievements were measured in getting average marks of posttests. Focus group 
interviews were conducted with small groups of students both Grade 8 and 9 and 
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the interview data were transcribed in the same day. Photographs were obtained 
while the intervention process and these were transcribed also the same day that 
they take. 

At the beginning of the intervention it was announced to the students that the 
data collected would only be used by the researcher for research purposes without 
reporting back the raw data to the schools, parents and other people. Students’ were 
also informed that the consent form they sign in the questionnaire booklet will be 
removed and stored separately after the research in order to make students’ 
answers confidential without giving others the chance to identify the individuals. 

Instrumentation: Students’ existing intrinsic motivation and aspirations were 
measured by revised validated multidimensional questionnaire. The likert items 
were used and scale was 7. The same questionnaire was used to measure above 
factors after the intervention in both experimental and control groups. It comprised 
6 items for intrinsic motivation, 6 items for self-concepts and 7 items for aspirations 
(3 items for educational aspirations and 4 items for career aspirations). Pretest 
papers were prepared to measure students existing achievement in Grade 8 and 9 
separately. Posttest papers were prepared as multiple choice question papers and 
structured essay question papers separately. Students’ science marks sheets, 
registers, Grade 8 and 9 text books, Grade 8 and 9 teachers’ instruction manuals 
were use as documents in data collection. 

Focus group interviews and photographs were used as qualitative aspect. Focus 
group interviews were conducted in every school with 5-6 students in both Grade 8 
and 9 in the experimental group. Photographs were taken in everyday in the 
intervention process in both Grade 8 and 9 in the experimental group. 

 
3.3. DATA ANALYSIS 
 

 
Figure 1 Independent Variables and Dependent Variable of the Study 

 
Quantitative data were initially entered in Microsoft Excel sheets were 

prepared for use in SPSS. Data screening and general analyses (reliabilities, 
frequencies etc.) were performed using SPSS.22.0. 

Descriptive analyses were carried out on the data for students’ intrinsic 
motivation and aspirations (mean values) followed by reliability test. Chronbatch’s 
alpha values were used to measure internal consistency and reliability of the above 
factors.  The differences between before intervention and after intervention of 
students’ intrinsic motivation and aspirations were measured by pared sample t-
test (95% confidence level) and differences of achievements (pretest and posttests) 
were measure by pared sample t-test (95% confident level). Correlation of intrinsic 
motivation with achievements and aspirations with achievement before 
intervention and after intervention were measured by linear regression with r2 
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values in both the control group and the experimental group. Independent variables 
were students’ intrinsic motivation and aspirations and the dependent variable was 
students’ achievements.  Thematic analysis was used to analyze the qualitative data. 
Students’ focus group interviews were recorded using voice recorder of the mobile 
phone. The data in these were transcribed, each focus group interview recording 
being played over several times. They were later transcribed to a Microsoft word 
document. Then, codes and themes were derived.  

 
4. RESULTS AND DISCUSSION 
Cronbach’s alpha is a measure of internal consistency and reliability which is 

how closely related a set of items are as a group. Reliability is the degree to which 
the result of a measurement, calculation, or specification can be depended on to be 
accurate. Alpha coefficients were ranged between 0.93 and 0.96 of these factors of 
the multidimensional questionnaire. Thus, the internal consistency or reliability of 
those items is excellent (≥0.5) in the questionnaire and it can be used as stranded 
instrument of data collection. 

Table 1 Reliability statistic of intrinsic motivation and aspirations 

Factor Cronbach’s alpha 

Intrinsic Motivation 

Aspirations 

.937 

.965 

 
The above Cronbach’s alpha values show high degree of reliability of the 

instrument used.  
 
Research Question 1.1: Students’ existing intrinsic motivation and 

aspirations in the experimental and control group 
Descriptive statistics were done to measure mean values of existing students’ 

intrinsic motivation, and aspirations and of the both experimental and control 
groups. Mean statistics of existing intrinsic motivation and aspirations in the 
experimental group were represented in Table 2. 

Table 2 Mean statistics of students’ existing intrinsic motivation and aspirations of 
experimental group 

 N Range Minimum Maximum Mean statistics 

MMBE 1233 5 1 6 2.7583 

MABE 1233 5 1 6 2.5134 

NB: MMBE= mean value of motivation before intervention in experimental group, MABE= mean 
value of aspirations before intervention in experimental group. 

 
Mean values of all three factors were around 2.5. The median value of this range 

was 3. But the mean values were less than the median. Hence, students existing 
intrinsic motivation, and aspirations were low towards science in the sample of 
experimental group.  
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Research Question 2.1: Students’ existing achievements in the 

experimental and control groups 
In this aspect, descriptive statistics were done students’ existing achievements 

in the experimental group. It was represented in Table 3. 

Table 3 Mean statistics of students’ existing achievements in the experimental group 

 N Range minimum maximum Mean statistic 

PRETEST 1233 28 1 29 11.44 

NB: PRETEST=students’ existing achievements 

The mean statistics of the existing achievements of students in the 
experimental group was lower than the median of the range. Thus, the students’ 
existing achievements was low in the experimental group. On the other hand, mean 
statistics of existing intrinsic motivation and aspirations in the control group were 
represented in Table 4. 

Table 4 Mean statistics of intrinsic motivation and aspirations of control group 

 N Range minimum maximum Mean statistics 

MMBC 1151 5 1 6 2.5777 

MABC 1151 5 1 6 2.3717 

NB: MMBC = mean value of intrinsic motivation before intervention in control group, MABC= mean 
value of aspirations before intervention in control group. 

 
Mean values of these two factors were around 2.5. The median value of this 

range was 3. In this aspect, the mean values were less than the median. Hence, 
students existing intrinsic motivation and aspirations were low towards science in 
the sample of the control group. 

Mean descriptive of intrinsic motivation and aspirations were ranged 2.513 to 
2.758 in experimental group and also mean descriptive of intrinsic motivation and 
aspirations were ranged 2.371 to 2.577 in control group. In this aspect, there is no 
difference between students’ existing intrinsic motivation and aspirations of 
experimental group and control group. On the other hand, students’ existing 
achievements were measured before intervention in the control group and the 
results were represented in the following Table 5. 

Table 5 Mean statistics of students’ existing achievements in the control group 

 N Range minimum maximum Mean statistic 

PRETEST 1151 29 1 30 11.85 

NB: PRETEST=students’ existing achievements 

The results revealed that, the existing achievements of the students of control 
group were low and there were no difference between existing achievements of the 
students in both experimental and control group.  
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Research Question 3.1: Teaching and learning methodologies in the study. 
In this aspect, to empower the students’ intrinsic motivation and aspirations, 

teaching methodologies and teaching strategies were applied. Teacher centered 
classroom was shifted to student centered classroom. According to the Self 
Determination Theory, positive reinforcements, positive feedback and other 
positive extrinsic events were established while the teaching learning process. 
Rapport was buildup with students and given mental and emotional support to the 
students. Dorothy (1989) was argued that to enhance students’ aspirations by 
helping students develop academically, make responsible decisions, resolve conflict, 
take risks, develop leadership skills, behave responsibility and make informed 
choices about their careers and lifestyles. Hence, discussions, debates, role playing, 
games, writing and speaking exercise, classroom assessments, group works, 
presentations and practical were used as teaching methodologies for the 
experimental group in the intervention. Activities, assessments, home works and 
other events in the teaching learning process were developed to suit all three types 
of learners such as auditory learners, visual learners and kinesthetic learners in the 
classroom. Laboratories, classrooms, outdoor fields, home science room and 
computer labs were used to follow above methodologies. 

 On the other hand, traditional teaching- learning process was used for control 
group. The classroom was teacher centered. On this aspect, students’ intrinsic 
motivation, and aspirations were measured before and after intervention using the 
same multidimensional questionnaire.  

 
Research Question 4.1: Students’ intrinsic motivation, aspirations and 

achievements after the interventions in the experimental group 
The descriptive statistics of these two factors were given in the following Table 

6. 

Table 6 Descriptive statistics of intrinsic motivation and aspirations after interventions in 
the experimental group 

 N Range  Minimum  Maximum  Mean statistics 

MMAE 1233 5.00 1.00 6.00 5.8154 

MAAE 1233 5.00 1.00 6.00 5.7646 

NB: MMAE: mean intrinsic motivation after intervention of the experimental group, MAAE: mean 
aspirations after intervention of the experimental group. 

 
The maximum value of this range was 6. In this aspect, mean values of these 

two factors were around 6 in the experimental group. Therefore, students’ mean 
values of intrinsic motivation, and aspirations were increased through the 
intervention process in the experimental group. It means, the teaching 
methodologies and strategies which were used in the intervention were fruitful and 
effective. According to the Bomia et al. (1997), teaching strategies support the 
learners’ intrinsic motivation and other emotional and mental concepts, specific 
teaching strategies have a positive effect on the various concept related to intrinsic 
motivation. Teacher must be aware of strategies that will positively affect intrinsic 
motivation using the approaches such as positive reinforcements, students’ 
willingness and enthusiasm (Bomia et al. (1997)). These researchers further said 
that, in relation to education, motivation refers to students’ willingness, need, 
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desire, and compulsion to participate in and be successful in the learning process; it 
seeks to increase the factors that move a student toward becoming more involved 
in the class and the subject matter. Keller (1979) also expressed that use 
unexpected; rewards use verbal phrase and informative feedback and external 
performance evaluation are used to improve intrinsic motivation. Thus, all these 
researches were given evidences to support the findings of the present research. 
Students’ achievements were measured after the intervention using two types of 
posttests. The results were represented in Table 7. 

Table 7 Descriptive statistics of students’ achievements after intervention in the 
experimental group 

 N Range Minimum Maximum Mean value 

AVGPOSTTESTE 1233 25 5.00 30.00 25.3763 

NB: AVGPOSTTESTE= mean average posttest marks in the experimental group after intervention 

 
Mean value of the achievements after the intervention was near to the 

maximum value of range. Therefore students’ achievements were enhanced while 
the intervention, which means the teaching learning methodologies and teaching 
strategies were, enhanced the students’ achievements in the experimental group. 
Past researches were supported the current study. In this way, teaching methods 
were enhanced achievements in students of all level of scientific literacy (Nwagbo 
(2006)). At the same time, co-operative and individualized teaching methods of 
senior secondary school students’ were effected achievement (Olatoye et al. 
(2011)).  Students’ scores in science subjects are usually below expectations Olatoye 
and Ogunkola (2008), Alebiosu, 1989). In this aspect, it has become necessary to 
seek strategies that will employ approaches that ensure and enhance better 
academic achievement of the science subject (Olatoye et al. (2011)). In education 
today, there are interesting cooperative learning methods that enable students to 
have an active control over their own learning and also enhance academic 
achievements (Olatoye (2009), Alebiosu 1989, Okebukola (1985)). 

 
Research Question 4.2: Students’ intrinsic motivation, aspirations and 

achievements after the intervention in the control group. 
Descriptive statistics were done to examine the mean values of intrinsic 

motivation and aspirations of the students after the intervention process in the 
control group. The results were shown in the Table 8. 

Table 8 Descriptive statistics of intrinsic motivation and aspirations after interventions in 
control group 

 N Range Minimum Maximum Mean statistics 

MMAC 1151 5.00 1.00 6.00 2.5696 

MAAC 1151 5.00 1.00 6.00 2.3855 

NB: MMAC: mean intrinsic motivation after the intervention of the control group, MAAC: mean 
aspirations after the intervention in the control group 

 
The results revealed that, the mean values of intrinsic motivation and 

aspirations of the students were low. When compare the mean values of these two 
factors before and after interventions of the control group (Table 4, Table 8). There 
were no difference between the mean values of intrinsic motivation and aspirations 
before and after the intervention. Thus, traditional teaching method was not 
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efficient to improve mean values of intrinsic motivation, and aspirations of the 
students in the control group. Many of the standard methods of conveying 
knowledge have been shown to be relatively ineffective on the students’ ability to 
master and then retain important concepts. Learning through some methods of 
teaching is passive rather than active. The traditional methods (lecture, recitation 
methods) do not tend to foster critical and creative thinking, and collaborative 
problem solving (Olatoye et al. (2011)). In this aspect, the students’ achievements 
after the intervention were measured and they were shown in the following Table 
9. 

Table 9 Descriptive statistics of students’ achievement after intervention in the control 
group 

 N Range Minimum Maximum Mean value 

AVGPOSTTESTC 1151 28 2.00 30.00 11.9096 

NB: AVGPOSTTESTC= mean average posttest marks in the control group after intervention 
 

According to the above table, there was no enhancement of students’ 
achievement after the intervention in the control group. Hence, traditional methods 
of teaching may not effect to the students’ achievements.  

 
Research Question 4.3: Students’ intrinsic motivation and aspirations 

with their achievements in science 

Table 10 Paired sample t-test of intrinsic motivation and aspirations before and after 
interventions of experimental group 

Pair t value Significant (p value) 

MMAE – MMBE 48.513 .000 

MAAE – MABE 53.689 .000 

AVGPOSTTESTE- PRETEST 65.939 .000 

NB: MMAE-MMBE: mean intrinsic motivation after and before intervention in experimental group, 
MMAE-MABE: mean aspirations after and before interventions in the experimental group, 
AVGPOSTTESTE- PRETEST:  mean achievements after and before interventions in the experimental 
group 

 
A p value less than 0.05(≤ 0.05) is statistically significant. The 95% confidence 

level (p value) of all three factors was 0.00. Thus, there was a significant difference 
between intrinsic motivation, aspirations and achievements after interventions in 
experimental group. In this aspect, teaching methodologies and teaching strategies 
were affected to enhance students’ intrinsic motivation, aspirations and 
achievements in the experimental group. These results were consistence with past 
researches demonstrating that, student-teacher relationships in teaching-learning 
process and classroom climates were significantly raised secondary school 
achievements (Bishop (2009), Dolan and White (2007)). In the other hand, teaches 
play a key positive role for students aspirations (Meece and Kurtz-Costes (2001)). 
However, explicit encouragement for students to conceptualize and articulate 
future goals with teachers communicating high expectations could have a positive 
impact on achievement outcomes. Teachers are in a key position to encourage high 
aspirations while highlighting linkages between work in school and a better life 
beyond school in future years. In this aspect, learning methods and opportunities 
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were design to communicate high expectations enhance intrinsic motivation and 
ultimately raise achievements (Sanders (2012)). 

Table 11 Paired sample t-test of intrinsic motivation, aspirations and achievements before 
and after interventions of control group 

Pair t value Significance (p value) 

MMAC – MMBC -0.989 .323 

MAAC – MABC 1.572 .116 

AVGPOSTTESTC-PRETEST 0.968 .333 

NB: MMAC – MMBC: mean intrinsic motivation after and before interventions in the control group, 
MAAC – MABC: mean aspirations after and before interventions in the control group, 
AVGPOSTTESTC-PRETEST: mean achievements after and before interventions in the control group. 
 

A p value less than 0.05 (≤ 0.05) is statistically significant. The 95% confidence 
level (p value) of above three factors in the control group are greater than 0.05. 
Thus, there is no significant difference between after and before interventions in the 
control group. In this aspect, traditional teaching method was not affected the 
students’ intrinsic motivation, aspirations and achievements.  

Regression is a statistical technique to formulate the analyze relationship 
between the dependent variable and independent variable. The independent 
variables were intrinsic motivation and aspirations and also the dependent variable 
was achievements. The aim of that case was to check how the independent variables 
(intrinsic motivation and aspirations) impact the dependent variable 
(achievements). The values of r2 shows the total variation for the achievements that 
could be explained by the intrinsic motivation, and aspirations. The values of r2 of 
the three factors in the experimental group are given in the Table 12. 

Table 12 The values of r2 of intrinsic motivation aspirations with achievement in science in 
the experimental group 

Independent variable Dependent variable r2 

DIFMOTIE DIFACHIE .691 

DIFASPIE DIFACHIE .687 

NB: DIFMOTIE: difference of mean intrinsic motivation in the experimental group, DIFASPIE: 
difference of mean aspiration in the experimental group, DIFACHIE: difference of mean achievement 
in the experimental group. 

 
The value of r2 is greater than 0.5 shows, that the model is effective enough to 

determine the relationships. In this aspect, the value of intrinsic motivation with 
achievement of the student in the experimental group was .691. Thus, there was a 
strong positive relationship between these two variables, and also the value of 
students’ aspiration with achievement was 687. Hence, there was a strong positive 
relationship between students’ aspirations with achievement.  

In past research, Bank and Finlapson (1996) and John (1996) also reported that 
academic achievement is highly correlated with students’ motivation. Moreover, 
students’ motivation is believed to have a significant influence on learning outcomes 
(Martin (2003); Martin et al. (2001, 2003); McInerney (1995); McInerney et al. 
(1997); Pintrich and DeGroot (1990); Schunk (1990); Yeung and Mcinerney 
(2005)). Students’ science motivation was a better predictor of science educational 
and career aspirations (Chandrasena (2013)). Students’ science educational and 
career aspirations become stronger intrinsic motivation increase. In this aspect, 
intrinsic motivation predicted students’ science achievement more than did other 
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motivational orientations (mastery, ego) (Chandrasena (2013)).  On the other hand, 
aspirations were significantly related to different patterns of motivation and 
attributions predictive of academic achievement (Frank, Walkey, Mcclure and 
Kirsty, 2013). These were evidences to consolidate resent research findings. The 
values of r2 of the intrinsic motivation, and aspirations with achievements   in the 
control group were given in the following Table 13. 

Table 13 The values of r2 of intrinsic motivation aspirations with achievements in the control 
group 

Independent variable Dependent variable r2 

DIFMOTIC DIFACHIC .012 

DIFASPIC DIFACHIC .006 

NB: DIFMOTIC: difference of mean intrinsic motivation in the control group, DIFASPIC: difference 
of mean aspiration in the control group, DIFACHIC: difference of mean achievement in the control 
group. 

 
The value of r2 greater than 0.5 shows, that the model is effective enough to 

determine the relationships. In this aspect, the values of these variables in control 
group are less than 0.5. Thus, there was no relationship among the independent 
variables and dependent variables in the control group.  

 
Research Question 5.1: Constructive suggestions to enhance meaningful 

learning in science in Sri Lanka 
Thematic analysis was conducted to derived meaningful themes to analyze 

qualitative data collected through focus group interviews conducted in every school. 
Three themes were derived such as, 

Theme 1: Enhancement of intrinsic motivation, achievement, and aspirations 
through attractive teaching- learning methodologies  

Intrinsic motivation, aspirations, and achievements could be enhanced 
attractive teaching methods. Hence, they want to continue studying science, as they 
feel it is more important and applicable in daily life. The following evidence is 
supported to the above theme from a student response. 

“I willing to engage these types of attractive ways of learning. These things give 
positive feeling towards science in every day in my life. These learning methods new 
for our class specially science. I like to do practical in science more and it improve my 
knowledge and curiosity well. I like to be a scientist in the future. ” (S3/Focus group 
interviews/ Grade 8/PSV/22/2021). 

Theme 2: Positive reinforcement on intrinsic motivation 
Positive reinforcements were given by the teacher through the intervention 

process. The following evidence is supported by the above evidence from a student. 
“When we engage science successfully, teacher always encourage us. When we 

engage group works or practical well, teacher always appreciates us. I like her verbal 
support like “very good”, “excellent”, and “well done”. In the other hand, she gives clap 
on our works and presentations. It he I like it more and more. I love teacher and 
science.” (S5/Focus group interviews/Grade 9/MRV22/10/2019). 

Theme 3: Assessments on intrinsic motivation and achievement 
Continuous assessments and summative assessments were done in the 

intervention process to investigate the students’ performance. The following 
evidence is supported by the above theme from a student. 
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“Teacher gives test papers after the end of the lesson. These papers consist 
multiple choice questions and also structured essay questions. I like both types of 
questions. I engage science after school every day at home to face the tests successfully. 
Therefore I can face well in every test and get high marks for every paper. I is pleasure 
to me and teacher also appreciates me well. I like to participate these test to improve 
my performance and I feel success in the classroom when I face the tests well. Hence 
teacher plays a great role to enhance science success. I admire her dedication. I like it.” 
(S1/Focus group interviews/Grade 8/AMV/21/12/2020). 

 Moreover, the qualitative results revealed that, attractive teaching and 
learning methodologies, positive reinforcement and positive feedback on students 
are enhanced students’ intrinsic motivation, aspirations and achievements in 
science. These aspects are very important to empower science education in Sri 
Lanka. 

 
5. CONCLUSION, SUGGESTIONS AND LIMITATIONS 
All three factors such as intrinsic motivation, aspirations and achievement 

measured in the study have shown excellent improvements in experimental group 
when compared to the control group, showing positive strong relationships in 
science. Student-centered teaching-learning methodologies and teaching strategies 
were enhanced students’ intrinsic motivation, aspirations and achievements in 
science in the experimental group. In this aspect student centered teaching 
methodologies were effective and fruitful than the traditional methods of teaching 
science. 

Moreover, this research makes some important suggestions for future 
activities. Thus teacher has great role to improve students’ intrinsic motivation, and 
aspirations. Teacher should facilitate practical applications of learning of all 
scientific concepts relating to their real life. Teacher can enhance the learners’ 
expectations and goals through teacher support. 

In this aspect teacher’s attention should be paid to improve the intrinsic 
motivation, aspirations and achievements of students. Teachers should be more 
dedicated and willing to incorporate new and attractive methods in teaching 
scientific concepts. Hence, teachers should promote learner centered classroom for 
meaningful learning. 

This study was conducted in Sabaragamuwa province in Sri Lanka. Therefore it 
is not possible to generalize the findings of the study nationally and internationally. 
It is suggested to conduct the study deep and with more content in the secondary 
science with large sample size in order to enhance the reliability of the findings. 
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