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Abstract  
Studies on applying moral values and behaviour may increase student engagement in science 
subjects. This study aims to investigate the relationship between the application of values 
and student behaviour toward the effectiveness of scientific investigation. The application of 
moral values is important among students in all aspects. This study focuses on applying moral 
values to students when conducting scientific investigations. These virtues can be applied 
across curriculum elements when teachers guide students in the laboratory or classroom. 
Correlational and descriptive designs were used in this study. This study also was conducted 
using a quantitative method. The sample was selected based on random sampling. High 
school students in Forms One, Two and Four were involved. One hundred and forty students 
participated as the study sample. The application of student values and behaviour uses a 
questionnaire containing a Likert scale, while scientific skills use objective questions 
containing fifteen answer options. Major findings for this study shown in students’ attitude 
when not all students enjoy scientific investigation. Students show a high level of behaviour 
(awareness, knowledge, and courage). Finally, this study found no significant relationship 
between the application of values and student behaviour towards the effectiveness of 
scientific investigation. As science textbooks state, moral values and student behaviour are 
related to the scientific investigation process. The next researcher should find out what these 
elements contribute to science learning. 
Keywords: Application of Values, Behavior, Scientific Investigation, Science Process Skills, 
Effectiveness  

   
Introduction  
Education is the backbone of national development in the current era of globalisation. Due 
to the emphasis on science and technology in developing people with strong scientific skills, 
science education has become a trend that triggers competitiveness among scientists. 
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Therefore, this study focuses on students' behaviour when teachers apply moral values to 
them while doing scientific investigations. Therefore, applying values such as gratitude, 
responsibility, honesty, and trust is important for students to hone their scientific skills. The 
application of moral values is important among students in all aspects. This study focuses on 
applying moral values to students when conducting scientific investigations. These virtues 
can be applied across curriculum elements when teachers guide students in the laboratory 
or classroom. Therefore, this noble value will encourage positive student behaviour. Positive 
student behaviour will cause students to be able to focus on the teacher's teaching during 
the scientific investigation.  
According to Zol Azlan (2000), the stigma of thinking that science subjects are complex still 
exists among students. Students can further strengthen their scientific skills when conducting 
experiments if they have a positive mindset shown through their behaviour. Behaviour and 
applying moral values can further develop scientific skills in students when doing scientific 
investigations.  
Bandura (1986) emphasised student behaviour observation to ensure learning effectiveness. 
Social learning theory can be applied in the classroom by conducting a series of exciting 
introductions to draw students' attention to the topic being studied. In this case, the teacher 
can use moments of surprise during the intro to attract the students' attention.   
Additionally, students observe and imitate the behaviour of teachers, peers, and successful 
individuals as they learn. Teachers, peers, and successful individuals are models that can 
positively or negatively influence student behaviour. According to McClelland's Theory of 
Achievement Needs (1961, 1985), every student has the motivation to succeed, but with 
different needs.  
The findings of this study provide practical information about the application of student 
values and behaviours to increase the effectiveness of scientific investigations. The efficacy 
of scientific inquiry will therefore produce scientific skills in students. All science teachers 
must help students by applying values and knowing that positive behaviour changes.  

   
Related Past Study  
Scientific Investigation  

Scientific development requires a country that can produce intelligent people skilled in 
science. Pupils who need to be born with the characteristics of intelligent people are those 
who have a strong identity, superior skills, noble personality, deep knowledge, high skills, 
critical and creative thinking, the ability to act rationally, problem-solving skills, the ability to 
create opportunities and new resilience, and the ability to respond to the global environment 
(Education Bulletin 2005; Muhammad, 2005).  

The science students' curriculum combines knowledge, moral values, skills, and 
scientific attitudes. A learning approach centred on problem-solving, and inquiry is essential 
in science teaching and learning. This knowledge involves theories for every incident that 
happens around us, requiring students to have high thinking skills so that they can apply them 
in their daily lives. Therefore, applying values such as gratitude, responsibility, honesty, and 
trust is essential for students to increase their scientific skills. The application of moral values 
is essential among students in all aspects. This study focuses on applying moral values to 
students when conducting scientific investigations. These values can be applied across 
curriculum elements when teachers guide students in the laboratory or classroom. 
Therefore, this noble value will encourage positive student behaviour. Positive student 
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behaviour will cause students to be able to focus on the teacher's teaching during the 
scientific investigation.  

Scientific attitudes and values such as cooperation, systematic confidence, honesty, 
and accurate data recording will be applied practically, usually carried out in small groups 
(Christensen & McRobbie, 1994; KPM, 2002 & 2005). Educational experts agree that, in 
general, the practical scientific approach includes three different teaching techniques, which 
are descriptive, investigative, and discussion skills (Hoftein & Lunetta, 2003; Marzano, 1992; 
Smith, 1971; Tamir, 1977). Practical methods contain three essential techniques that must 
be present in teaching: preexperiment, laboratory work phase, and post-experiment (Smith, 
1971; Tamir, 1977). Charles and Senter (2002) say teachers must have good management 
skills when using different techniques. Teachers must use different approaches to acquire 
different skills (Griffin, 2005).  

In the study, Nurzatulshima et al (2009) explained these three techniques in depth. For 
example, in the pre-experimental phase, the teacher asks questions and gives explanations 
to motivate students to participate in the activities to be carried out. Questions that arouse 
students' curiosity are strongly encouraged. Students will be guided to identify existing 
problems and form hypotheses. They will create various solutions based on relevant theory 
and existing knowledge. They then plan to conduct the investigation, including methods for 
selecting solutions, equipment and materials needed, task assignments, and appropriate 
data collection methods. This situation helps develop critical and creative people and helps 
them solve problems.  

During the practical work or laboratory work phase, using investigative techniques, 
students will bring and assemble all the equipment and materials provided. The data will be 
recorded in a suitable form for easy processing and analysis. At this stage, the teacher is a 
facilitator, helping students develop critical thinking by asking questions. Questioning, 
controlling, helping, and encouraging activities will be used to ensure students continue with 
the activities provided.  

In the final stage, post-experiment, where the discussion technique is used, teachers 
and students will question, answer, recall, discuss, and relate the theory to the results 
obtained. The teacher also encourages students to analyse the data and interpret the 
information obtained. A discussion will be held to obtain the results of the practical activities. 
All the activities during the hands-on session show that the hands-on approach includes 
various techniques that help develop the necessary human capital.  
  
Application of moral values  

The history of value education in Western countries such as the United States began in 
the 16th century, intending to raise children or young generations who are moral, diligent, 
and contribute to society (Mabary, 2017). Value education, or character education, is one of 
the education programmes that has been a national development priority in this country 
since 1945 (Lily Damayanti, 2014).  

In Malaysia, the development of value education began in the 1980s, when the 
Malaysian Ministry of Education (KPM) made changes in education related to "humanising 
education" by formulating a more explicit and comprehensive national education concept 
(Ahmad, 1991). Based on the changes in education, the application of moral values was given 
more profound attention starting with the new curriculum in 1983. This element of moral 
values continued to be emphasised in the latest curriculum change, the Secondary School 
Standard Curriculum (KSSM), by applying skills and values associated with students meeting 
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the challenges of the 21st century through the Malaysian Education Development Plan 
(PPPM) 2013-2025.  

The principles established in science teaching in Malaysia are moral values that have a 
friendly relationship with religion (Lilia, 2011; Nik Azis, 2008; Tan, 1997). This morality is 
based on 16 moral beliefs or moral values driven by faith and spirituality from the religious 
beliefs cultivated by Malaysian society: Islam, Christianity, Buddhism, Hinduism, Sikhism, and 
Confucius (Robiah, 2011). Reasons why moral values should be adapted across coursework, 
especially in science learning, are listed below.   
1. Creating intelligent people that live in an integrated and holistic manner, as stated in the 

National Education Philosophy (FPK), by promoting education aligned with moral, moral, 
and spiritual growth in student learning (KPM, 2013).  

2. One of the actions to reduce secularism in scientific education (Lilia, 2011; Nik Zaharah, 
2007) is because it still has a new scientific component that will not show the value of 
belief in the divine even though there are elements of real value in the course work.  

3. Building the domain of spirituality in moral values without fault by associating the 
sociological phenomenon of scientific research with God because the drive of faith is a 
measuring level in an individual's personality (Nik Zaharah, 2007).  

4. Build students with noble character and the ability to create moral principles in 
themselves, their parents, and society (Tajul et al., 1992).  

  
Clement (2013) agrees that spirituality is also related to scientific knowledge because 

religion has its values and truth structure. Astley and Francis (2010) say this encourages 
school curriculum content to combine spirituality with science subjects by showing the 
relationship that interprets the belief factor about God's creation. This combination is 
because students and teachers experience conflicts and contradictions between spiritual 
practises and the philosophy of science, for example, when analysing and studying 
development theory which is about all the changes in human creation (Asghar et al., 2007; 
Basel et al., 2014; Yasri et al., 2013; Yasri & Mancy, 2014).  

Although integrating moral values in academics is provocative in today's scientific age, 
Malaysia's educational approach that applies assimilation theory and efforts to limit 
spirituality in science literacy has taken steps to foster scientific attitudes and beliefs in school 
learning. In conclusion, many moral values in the curriculum need to be applied during 
science teaching. However, not all virtues can be applied at once. The virtues that want to be 
shown must coincide with the teaching topic and its implementation in the classroom.  

 
Attitude  

Education research is focused on the scientific mindset, but this mindset prevents the 
research from growing in line with its significance. This problem may be because educational 
researchers have left this field to scientists. However, studies have proven that scientific 
understanding positively relates to scientific attitudes. Srivastava (1983) measured science 
attitudes and found that the amount of scientific knowledge or public exposure to science 
courses affected attitudes towards science. All four groups—teachers with science education, 
teachers without science education, students with science education, and students without 
science education—exhibited positive attitudes, according to a study of the behaviour of 
teachers and students with and without science education. It was discovered that scientific 
knowledge and public exposure to science courses positively influence people's attitudes 
towards science and that knowledge of science influences people's attitudes towards science.  
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Additionally, Ghosh (1986) discovered a strong correlation between science aptitude, 
behaviour, and academic motivation, although boys' and girls’ attitudes and aptitude in the 
subject did not differ. In a study on college teachers' attitudes towards science, Saheb and 
Sathiyaairirajan (1979) discovered significant differences between the attitudes of science- 
and non-science-related college teachers. Changes in society's views have also changed their 
behaviour towards science (Patil, 2012). Craker (2006) believes that behaviour is learned, not 
inherited. Johnstone and Reid (1981) found that behaviour can be changed and developed 
through mechanisms related to behavioural stability, where there are situations in which 
behaviour can change. According to Craker (2006), the student's relationship with science 
education leads to a change in behaviour towards science, which depends on the quality and 
duration of the relationship with science, the teacher's teaching methodology, and the 
student's learning environment.  

According to Kolman (1938), behaviour change requires three key elements: 
internalisation, internalisation of identity, and compliance. Compliance is a behaviour change 
motivated by the consequences of a person's expectation of receiving rewards or avoiding 
punishment from other people, society, or a group of people. Identity is a description of one's 
beliefs. Any significant change in one's beliefs is explained through identity. This change 
affects a person's behaviour in terms of praise or equality. In a change in belief based on 
flattery or praise, the individual adopts a new behaviour because of the desired relationship 
between belief and flattery (Kolman, 1938).  
Internalization involves actual changes in beliefs and evaluations of the object of behaviour. 
The Expectancy Value Theory also relies on internalisation to change behaviour among 
students. This theory holds that a person's behaviour is a function of their intention towards 
a particular object.  According to Cialdini et al (2004), social influence, beliefs, and 
behavioural changes are influenced by emotions, which are affective components that work 
according to a person's state and cognitive processes. Positive or otherwise, behaviour 
considered strong resilience can be converted into emotions (Leventhal, 1970; Maddux & 
Rogers, 1980; 1983; Janis et al., 1965)  

According to researchers, emotions cause concern (Leventhal, 1970; Maddux & Rogers, 
1980), which can produce empathy (Shelton & Rogers, 1981) and ultimately positive feelings 
towards a person, thing, or issue (Janis et al., 1965), and they can reinforce behavioural 
change in certain circumstances (Leventhal, 1970). Self-efficacy, issue involvement, 
behavioural accessibility, and resource characteristics are the most critical aspects 
influencing emotions. Positive or otherwise, behaviour considered strong resilience can be 
converted into emotions (Leventhal, 1970; Maddux & Rogers, 1980; 1983; Janis et al., 1965). 
This newly formed emotional behaviour challenges existing societal beliefs or traditions. In 
this way, cognitive dissonance is created, which is associated with psychological discomfort. 
Since behaviour differs from person to person, society to society, and country to country, 
measuring this behaviour change is challenging (Davis, 1965).  

 
Theory in the Application of Moral Values and Students’ Behaviour  
In this study, the effectiveness of scientific investigation is also seen from the perspective of 
two appropriate theories: McClelland's achievement motivation theory (1961) and social 
learning theory (Bandura, 1986).  
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McClelland's Theory of Achievement and Motivation (1961)  
Developing the value-expectancy theory of human motives focuses on the need for 
achievement, relatedness, and power. The need for achievement is an unconscious drive to 
improve and live up to a standard of excellence. People with a strong need for achievement 
measure themselves against specific goals. They prefer moderate risk in favor of 
individualistic leisure activities that involve individual achievement and performance. The 
need for power is an unconscious drive to influence others. People with a strong need for 
power often assert themselves by taking leadership positions.  
They often have competitive interpersonal skills. The need for relatedness is an unconscious 
urge to be part of a warm and close relationship, such as a friendship. People with solid 
relational needs would like to spend time with close friends or significant others, like writing 
letters or talking on the phone with friends or family, working in groups, and being sensitive 
to other people's reactions.  

Intrinsic motivation arises naturally in individuals who do an activity without expecting 
or demanding a reward. However, not all intrinsic motivation arises naturally. There is also 
intrinsic motivation that arises from learning and experience that brings satisfaction. For 
example, reading storybooks and playing musical instruments are intrinsic motivations for 
learning and experience. Harter (1981) identified five dimensions of intrinsic motivational 
tendencies in learning. These dimensions are challenges, work incentives to satisfy interest 
and curiosity, independent coping attempts, independent evaluation of what needs to be 
done in class, and internal success criteria.  

Extrinsic motivation comes from external incentives, motivating individuals to do what 
benefits them. This extrinsic motivation can come from praise, incentives, prizes, grades, and 
creating a conducive environment and climate that encourage students to learn. For 
example, if the teacher praises the student for success, the student will try harder. 
Reinforcement is an extrinsic motivation that can influence the behaviour of a student. In the 
classroom, teachers need to know what type of reinforcement should be given and how often 
it should be given. Reinforcement can be given regularly, such as supportive praise or 
encouragement. According to Kazdin (1984), reinforcement is more effective when given 
regularly in the early stages of learning. Therefore, when students begin to master an 
assignment, they should receive frequent praise and support.   

So, applying values can happen through external or internal motivation. Teachers can use 
various methods to show good values to students. The teacher can provide a reward or praise 
if the student succeeds in experimenting. Therefore, students will feel enthusiastic about 
getting good experimental results. For self-motivation, students clean the equipment after 
use without being told by the teacher to be recognised as good students. The application of 
values does not only look at elements of teaching but also the way teachers instil a sense of 
motivation in students.  

   
Social Learning Theory (Bandura, 1986)  

Bandura (1986) introduced a learning theory focusing on the thoughts and feelings of 
observing others. According to this theory, learning is influenced by social, individual, and 
behavioural factors (Santrock, 2016). Social factors include environmental factors such as 
daily observation of teacher behaviour. Individual factors include personality, affective, and 
cognitive factors such as expectations, beliefs, attitudes, and intelligence. In addition to social 
learning theory, social cognitive theory, learning through observation, learning through 
imitation, and learning through modelling are also used to describe this theory.  
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Bandura (1986) emphasizes observing the behaviour of models to ensure the 
effectiveness of learning. Social learning theory can be applied in the classroom by 
conducting a series of exciting introductions to draw students' attention to the topic being 
studied. In this case, the teacher can use moments of surprise during the introduction to 
attract the students' attention. In addition, students observe and imitate the behaviour of 
teachers, peers, and successful individuals as they learn. Teachers, peers, and successful 
individuals are models that can influence student behaviour positively or negatively during 
scientific investigation.   

   
Table 1  
Application of Social Learning Theory  

Model  Contoh  

Teacher  The teacher sets a good example for the students, such as being on time 
and dressing well in the laboratory.  

Peer  The best student's work is displayed in the laboratory for others to 
emulate.  

Idol  Successful individuals are encouraged to share the secret of their success 
so that other students can follow suit.  

   
Study Objectives  
This study focuses on the effectiveness of scientific investigation among students. Therefore, 
this study relates two factors, the application of values and behaviour to determine the 
effectiveness of scientific investigation.   
1. Knowing the application level of high school students' moral values during a scientific 

investigation  
2. Identify the level of behaviour of high school students during the scientific investigation.  
3. Investigate the relationship between the level of application of moral values and the level 

of behaviour towards the effectiveness of the scientific investigation.  
  
Research Questions  
The application of moral values and student behaviour will determine whether it affects the 
level of effectiveness of scientific investigation. This study has raised three questions based 
on the objectives stated above. Therefore, this study aims to find answers to the following 
questions:  
1. What is the application level of high school students' moral values during scientific 

investigation?  
2. What is the level of behaviour of high school students during scientific investigations?  
3. Is there a relationship between the level of application of moral values and the level of 

behaviour towards the effectiveness of scientific investigation?  
   
Methodology  
Research Design  

Correlational and descriptive designs were used in this study. This study also was 
conducted using a quantitative method. The sample was selected based on random sampling. 
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High school students in Forms One, Two and Four were involved. One hundred and forty 
students participated as the study sample. The application of student values and behaviour 
uses a questionnaire containing a Likert scale, while scientific skills use objective questions 
containing fifteen answer options.   
Instrument  

This study contains one questionnaire and one test question. The questionnaire will be 
used to identify student behaviour and application of moral values adapted from Gogolin and 
Swartz (1992) that are applied in scientific investigation, while the student's scientific 
investigation will be tested through test questions. Each question will have a solution based 
on an objective problem with four answer options. The Statistical Package for Social Science 
(SPSS) software version 23 was used to analyze the study findings.  

  
Survey Participants  

The research population was randomly selected high school students. This population 
was chosen because Forms 1–5 students must take science subjects and do scientific 
investigations. Secondary school students are still in the teaching and learning process, which 
focuses on the syllabus of the KSSM, where they need to conduct scientific investigations. 
Level three consists of Forms One, Two, and Three, while Level four consists of Forms Four 
and Five. These third and fourthform high school students were chosen because they are 
experiencing the science learning process that uses scientific investigation methods. Students 
from Form One carry out this scientific investigation until Form Five. A total of six classes of 
high school students were given a scientific investigation questionnaire by their homeroom 
teachers.  

   
Data Collection and Analysis Procedures  

The online structured questionnaires were designed using Google Forms, and the link 
was sent to six classes taking the science subject. The students came from all forms of 
secondary classes. Sending the Google Form through the homeroom teacher took about 2–3 
days. Students were invited to participate in the survey. The survey was conducted online 
over one week.  

   
Data Analysis and Results  
Data Analysis  

In total, 140 students responded to and completed the online survey and were included 
in the analysis. Data were analyzed descriptively by focusing on mean scores and correlations 
in SPSS software version 23. The data was compiled according to each aspect in the 
questionnaire section from the respondents involved. The locations involved are randomly 
selected secondary schools.  

The first and second research questions will be analyzed using descriptive analysis to 
identify the application of values and behaviours among high school students. All data 
collected will be explained and summarized constructively according to the aspects listed. 
The first research question, the level of application of moral values, will be translated by 
interpreting the mean score. Nunally and Bernstein (1994) also suggested that the mean 
score be categorized in the interpretation as in Table 2 below.  
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Table 2  
Interpretation of the mean score  

Mean score  Mean interpretation  

1.00 – 2.00  Low  

2.01 – 3.00  Middle low  

3.01 – 4.00  Middle high  

4.01 – 5.00  High  

Source: Nunnaly & Bernstein (1994)  
 
The third research question will be analyzed using correlation analysis to identify the 
relationship between the application of student values and behaviour and the scientific 
investigation's effectiveness.  

  
Moral Value Application During Scientific Investigation  

Table 3 below shows the descriptive statistics of part B (i), which applies moral values 
during the scientific investigation. Each item was analyzed based on the mean score.  

   
Table 3  
Moral Value Application During Scientific Investigation  

No  Aspect  Mean score Standard deviation 
Interpretation  

1 The importance of science in society  4.23  0.79  High  
2 Self-concept in science  4.29  0.76  High  
3 Fun in science  4.20  0.82  High  
4 Motivation in science  4.28  0.78  High  

5  Perception of science teachers  4.22  0.84  High  

Total  4.24  0.80  High  

   
The mean score for all items according to aspects in this section is 4.24. These results 
indirectly show that the level of student application among the respondents during the 
scientific investigation was high. This analysis's results also show that this study's first 
objective has been achieved.  

   
Level of Student Behaviour During Scientific Investigation  

Table 4 below shows the descriptive statistics of the mean score of part B (ii), which is 
the student's behaviour during the scientific investigation. Each item was analyzed based on 
the mean score.  
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Table 4  
Student Behaviour During Scientific Investigation  

No  Aspect  Mean score  Standard 
deviation  

Interpretation  

1  Awareness  3.97  0.89  Middle high  

2  Knowledge  3.83  0.93  Middle high  

3  Courage  3.92  0.81  Middle high  

Total   3.90  0.88  Middle high  

   
The mean score for all items in this section is 3.90. These results indirectly show that 

the level of application of values to students during scientific investigation among 
respondents is at a high level. This analysis's results also show that this study's second 
objective has been achieved.  

   
The relationship between the application of values and student behaviour with the 
effectiveness of the scientific investigation  

Spearman's Rho analysis was used because the data was not normal. Table 5 shows the 
results of Spearman's Rho analysis of the relationship between the application of student 
values and behaviour with the effectiveness of scientific investigations. The results of the 
analysis found that there is no significant relationship between B(i) Application of Values 
during Scientific Investigation (p=0.006) and B(ii) Student behaviour during Scientific 
Investigation (p=0.084) with the Effectiveness of Scientific Investigation because the p-value 
is more significant than 0.005. These results indirectly show that the third objective of this 
study has been achieved.  

   
Table 5  
Spearman's Rho Analysis  

       Score  

B(i)  Application  
Investigation  

of  Values  during  Scientific  Correlation Coefficient  0.230  

    Sig. (2-tailed)  0.006  

    
N  0140  

B(ii)  Student  
Investigation  

Behaviour  during  Scientific  Correlation Coefficient  0.146  

    Sig. (2-tailed)  0.084  

    
N  140  
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This finding is supported by Osman and Halim (2007), where this researcher also found 
that there is a weak and insignificant relationship (r = 0.114, p = 0.09) between behaviour 
toward science and scientific attitude (effectiveness of scientific investigation) for Form 2 
students. For those who study Matriculation, there is no significant difference between 
behaviour and scientific attitude. This scientific attitude can be seen in the effectiveness of 
scientific investigations.  

Although the application of values by teachers to students is high, its relationship to 
the effectiveness of scientific investigation is unrelated. Student behaviour also does not 
affect the effectiveness of scientific investigations. Weak relationships and the absence of 
relationships indicate that the effectiveness of scientific inquiry may be independent of the 
application of student values and behaviours. McClelland's Achievement Motivation Theory 
(1961) states that students need intrinsic and extrinsic motivation. This finding clearly shows 
that the effectiveness of scientific investigation can be a manageable amount of internal and 
external encouragement. Effectiveness may be increased through other aspects, such as the 
teacher's teaching method, as introduced in Social Learning Theory (Bandura, 1986).  
   
Conclusion  

This study aims to determine the relationship between the application of student 
values and behaviour towards the effectiveness of scientific investigation. However, the 
effectiveness of scientific investigation needs to be looked at even further when the 
application of student values and behaviours has little impact. Therefore, it is seen that 
teachers need to think of other solutions to increase the effectiveness of scientific 
investigation. Education is a foundation that integrates the cultivation of student values and 
behaviours. When the application of moral values and students' behaviour does not 
effectively increase the effectiveness of the scientific investigation learning process, teachers 
should give more cooperation to find out how to solve this issue. As science textbooks state, 
moral values and student behaviour are related to the scientific investigation process. The 
next researcher should find out what these elements contribute to science learning. Future 
studies are also proposed to measure the level of teacher knowledge about using information 
and communication technology (ICT) and its relationship to the effectiveness of scientific 
investigation. ICT can make learning science more interesting. This method should be used 
more often. Uses such as LCD, video, and photos are familiar to the current generation. 
Technology is a second life for the current generation. Learning that uses this technology can 
improve the quality of teaching-learning.   
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