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ROSE, The Relevance of Science Education is an international comparative project meant to gain insights into issues that relate to the relevance of the contents and contexts of S&T curricula from the perspectives of the learners worldwide. Initiated by Svein Sjoberg and Camilla Schreiner from the Department of Education, University of Oslo, with major financial support came from the Research Council of Norway and with active participations from international science educators who participated actively in the international symposia organised by the International Organisation for Science and Technology Education (IOSTE), the project has snowballed into a large scale research entity involving over 40 countries. 

Many actors have been involved in the process of developing the ROSE instruments and its data collection guidelines. An international advisory team of science educators from all continents and other international partners contributed to the piloting and finalising the ROSE questionnaire (Schreiner and Sjøberg, 2004). For more information about the ROSE Project, please check the website:

http://www.ils.uio.no/english/rose/
Malaysia’s participation in the ROSE Project came about through the active participation of Assoc. Prof. Dr. Yoong Suan in IOSTE symposia, when he was elected into the IOSTE Board representing the South-East Asian (SEA) region since 1996. The Malaysian study was carried out with the support of a short-term research grant from Universiti Sains Malaysia (USM) and has the continued support of the Research Corporate and Management Office, USM.
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Abstract 

The Relevance of Science Education (ROSE) is a cross-cultural comparative research involving over 30 countries, including Malaysia, initiated by international science and technology (S&T) educators to gain insights on students’ perceptions, interests and attitudes towards S&T learning, out-of-school experiences, environmental issues, role of S&T in society, and motivations for future career. A representative sample of Malaysian form 4 students  (N=1544; 48% girls & 52% boys) was surveyed using the ROSE questionnaire.  Malaysian students were generally interested in learning the S&T topics listed, very positive about school science learning, and had S&T related out-of-school activities. Their attitudes and perceptions towards environment issues and the role of S&T in society were positive. Girls were generally more positive than boys’ in most of the perceptions and interests. The job attributes that motivate Malaysian students for future career included: having lots of time, meaningful, important, creative, and earning lots of money. The international comparison across 30 countries showed that students’ perceptions, interests, and attitudes toward S&T learning were more positive and high in the developing countries, while Japan and many European countries were towards the negative side. Malaysia students’ perceptions and interests ranked comparatively high (within the top 10). The findings have important policy implications for S&T curriculum development in Malaysian schools.
Executive Summary

Background: ROSE in brief
Literacy in scientific and technology (S&T) is of great importance for citizenship and democratic participation in a world dominated by S&T-related issues and challenges. Concerned over the observed falling trend of recruitment and lack of interests to pursue studies and careers in S&T worldwide, a group of international S&T educators initiated the Relevance of Science Education (ROSE) project to gain insights on students’ perceptions, interests and attitudes towards S&T learning, out-of-school experiences, environmental issues, role of S&T in society, and motivations for future career from the perspectives of the learners worldwide. The project also seeks to assess whether gender differences in students’ interests, attitudes, perceptions, and priorities towards important issues in S&T exist. It also seeks to identify what kind of interests and perceptions young people seem to share or do not share universally

Started in September 2001, the ROSE Project is organized by Svein Sjoberg and Camilla Schreiner at The University of Oslo with the support of the Research Council of Norway. Through networks of S&T educators established via the International Organization for Science and Technology Education (IOSTE), European Science Education Research Association (ESERA), and National Association for Research in Science Teaching (NARST), key international research institutions and individuals work jointly on the development of theoretical perspectives, research instruments, data collection and analysis for the ROSE project. The target population is aimed at students towards the end of secondary school (age 15+), who are in the last year of compulsory education in most countries, and often at the age when important educational choices are made. The Malaysian ROSE study was funded locally by a short-term research grant from the Universiti Sains Malaysia.
Research Objectives
Specifically the study seek answers to each of the following question or cluster of questions:

1. What sort of S&T related issues and topics Malaysian students are interested in learning about? ("What I want to learn about")

2. What pertinent features, priorities and motivations do Malaysian students look for in their future career? (“My future job”)

3. What are Malaysian students’ attitudes toward environment issues? How do Malaysian students feel about important challenges related to the environment? Do they think whether these issues are serious or not? Do they feel personally involved? To what extent they feel empowered to influence the solutions of important social and political issues problems of the environment? To what extent do they feel that environmental challenges are important? Do they have a sense of control and feel that they can make a difference? Do they hold it to be the responsibility of every individual to confront the problems, or do they think that somebody else should solve the problems? To what extent are they optimistic about the future? What are their perceptions and attitudes toward S&T, animals 'rights', the possible 'sacredness' of the natural world, etc.? ("Me and the environment")

4. How do Malaysian students perceive of their school science classes and science education, their motivation for learning science at school, and their self-confidence in their own abilities to learn science at school? ("My science classes")
5. How do Malaysian students perceive the role and function of S&T in society? How do they perceive the ability of S&T in solving problems? To what extent they trust or distrust scientists, scientific method, and theories? ("My opinions about S&T")  
6. What kind of S&T-related out-of-school activities Malaysian students experienced that may have bearing on their interests in S&T and providing important experiences for the learning of science at school? ("My out-of-school experiences")

7. Do Malaysian boys and girls differ in their perceptions of the above issues?

8. How do Malaysian students’ perceptions of the above issues compare with those of the other ROSE participating countries?

Methods 
The survey methodology was used in this study. It consists essentially of developing the ROSE questionnaire internationally and administering the final questionnaire to a target sample of Malaysian students consisting a cohort of pupils who had just entered grade 10 (form 4). Twelve schools from 5 geographical regions (Penang, Kedah, Selangor/Wilayah Kuala Lumpur, Sarawak, and Sabah) were selected using a stratified sampling strategy. The final student sample consisted of 1544 pupils, 735 of who were girls (48%) and 809 were boys (52%). 

The ROSE questionnaire contained over 201 fixed response items, which essentially presents a series of statements to solicit students’ responses with regards to their interests, experiences, empowerment, priorities, perceptions, and attitudes towards S&T related issues and topics. For each item statement the students are asked to indicate their responses by ticking the appropriate box using four response categories (varying from Disagree to Agree or Not interested to Very interested or Not important to Very important). The usual neutral middle point ('Do not know' category) is intentionally left out to commit the student along the scale continuum. The data collected was analysed locally. A set of the Malaysian data was submitted to the ROSE project organizers in Norway, where the cross-national analysis of the international was carried out.

Summary of Main Findings 
1. Malaysian Students’ Interests in Learning S&T Topics

In general, Malaysian students expressed interests in learning most of S&T topics (108 out of 115 or 94%) as they often occur in various contexts in S&T curricula, textbooks, and journals. Of these, 16 items were rated at a very high level of interest, and 85 items were rated as interested. Only seven items were rated as not interested and none was rated at a very low level of interest.

Malaysian students were very interested to learn about Astrophysics (space exploration, life outside earth, outer space, meteors, comets, spectacular phenomena, asteroids, astrology & horoscopes, etc.), New Technologies (computers, TV, CDs, mobile phones, etc.), Mysteries, Dreams, and Ghosts & Witches. They were quite interested to learn about Ecology & Green Environment and Quality Living (clean air and safe drinking water; waste; garbage and sewage, alternative therapies, etc.), Diseases, Drugs and First Aids (sexually transmitted diseases, cancer, HIV/AIDS, epidemics and diseases, etc.), Explosives, Electricity and Nuclear energy, Light, Sound, and Optics, Human Biology, Genetics, Sex and Reproduction, Dangerous Animals, Poisons & Poisonous Plants Science, Scientists and Religion, Health and Fitness, Earth Science, Plants and Animals.
Except for Explosives, Electricity and Nuclear energy, Malaysian girls generally showed higher level of interest to learn these S&T topics than boys. Worldwide, students from the developed countries (West Europe and Japan) were generally not interested to study these topics. Malaysian students tended to rank their interests to learn these topics much higher than students from most participating countries. 
Malaysian students were not interested to learn about topics on crude oil, eating disorders, plastic and cosmetic surgery, symmetries and patterns in leaves and flowers, petrol and diesel engines, atoms and molecules, and benefits/hazards of modern methods of farming. Malaysian boys were generally less interested to learn about most of these topics than girls. European and Japanese students were generally also not interested to learn about these topics while most African and Asian students were generally interested to learn about these topics.

2. Attitudes Towards Environmental Issues and S&T  
They attitudes of Malaysian secondary school students’ attitudes toward environmental issues and important environmental challenges related to science and technology, and animals 'rights' were mostly positive, and ranked among the top few nations participating in the study. Malaysian secondary school students also perceive the role and function of science and technology in society positively, though expressing reservation or trust on scientists to solve all issues. Most feel that environmental challenges are important, and feel that they can make a difference, responsibility of every individual to confront the problems and not let somebody else solve the problems. They are also optimistic about the future.

Malaysian girls tended to be more skeptic than male students in their attitudes toward environmental issues. Proportionally more girls than boys tend to disagree with most of the statements. Contrasting with many nations, notably West Europe and Japan, the trend shows that Malaysian students’ perceptions were quite similar to those of the developing nations from Africa, Asia, Middle East, East Europe and East Indies. Nevertheless, there were many occasions where Malaysian students’ perceptions were in agreement with those from the Western European nations and Japan.

3.  Students’ Perceptions of their Science Classes
Malaysian students were very positive towards school science classes and science education, and were high in their motivation for learning science at school. They generally expressed self-confidence in their own abilities to learn science at school and have a positive job orientation towards science & technology. Girls generally showed much more positive attitudes than boys.

European and Japanese students showed negative attitudes, disagreeing with most of the statements. Students worldwide considered school science interesting, but European and were found them marginally interesting or not interesting compared with African and Asian students.

4.  Students’ Perceptions of Priorities & Motivations of Future Job
Malaysian students were most interested in important and meaningful jobs that required creativity and using their talents & abilities, have lots of time, simple & exciting, let them earn lots of money, become their own boss and become famous. However they are not so interested in jobs that control other people.  Girls expressed greater interested in these types of jobs than boys, especially those emphasis on family and working place.

Students worldwide were also most interested in these types of jobs.

5. Students’ Perceptions of Out-of-School Experiences
Malaysian students most often used latest communication technologies such as mobile phone to send or receive SMS and played computer games or surf the Internet. Generally, girls used mobile phone and SMS more often than boys, but boys used computer and computer-related activities more often than the girls.

Malaysian students often doing household fixes, and tools like a saw, screwdriver or hammer, opened a device (radio, watch, computer, telephone, etc.) to find out how it works and connected an electric lead to a plug etc. However, they seldom change or fix electric bulbs or fuses, mended a bicycle tube, make a bow and arrow, slingshot, catapult or boomerang, or charge a car battery. They also often participated in outdoor & nature outings.  Generally, boys did these activities more often than girls. Worldwide the trends in these activities were fairly similar.

Conclusions and Implications
The results revealed that the interests of Malaysian secondary students to learn S&T topics were mostly very positive, and ranked among the top few nations participating in the study. Moreover, the image of school science was much more positive in Malaysia than in the developed countries. In comparison, students from the developed countries, especially West Europe and Japan, were generally low in their interest to study S&T topics. Malaysian students also believe strongly in the usefulness of school science. They expressed strong confidence in learning science at school, disagreeing that school science was a difficult subject. Girls generally showed much more positive attitudes than boys.
Malaysian students give strong credits to S&T, believing in the positive benefits of S&T. While they agreed that scientists follow the scientific method that always lead them to correct answers, they disagreed that we should always trust what scientists have to say, and that science are neutral and objective. Generally, girls were very much more positive in giving credits to S&T than boys.
Malaysian secondary school students also perceive the role and function of science and technology in society positively, though expressing reservation or trust on scientists to solve all issues. They were optimistic about the future and strongly believe that humankind, through S&T, can still find solutions to our environmental problems and make a significant contribution to environmental protection. They did not think that environmental problems should be the responsibility of the rich countries or be left to the experts. Malaysian girls tended to be more positive in their attitudes towards environment than boys. 

Contrasting with many nations, notably West Europe and Japan, the trend shows that Malaysian students’ perceptions are quite similar to those of the developing nations from Africa, Asia, Middle East, East Europe and East Indies. While these developed countries are probably world leaders in S&T advances, their students were much likely to be less interested to study S&T topics. They were also more skeptical in their attitudes towards environmental issues. As a high performance East Asian economy, there are many occasions where Malaysian students’ perceptions were in agreement with those from the European nations and Japan, especially their attitudes towards S&T related environmental issues. 
As for gender divide, the significant trend in favour of the female Malaysian secondary students is consistent with the fact that female Malaysian secondary school students tend to perform significantly better than males students, and that proportionally more female than male students are entering tertiary level education. The traditionally male dominant S&T university courses are gradually moving in the girls’ favour. The trend shows marked contrast with many nations, notably the West, where many developed countries face the problems of attracting more students to study science and pursue science-related careers and increasing divides along gender has been the common woe.

The results have significant implications for Malaysia. While there were reported worries about falling rows in S&T studies worldwide, the findings of this study showed that the problem is less serious in Malaysia. Indeed, the interests of Malaysian secondary students to learn S&T topics were mostly very positive. Their perceptions of school science as well as their own abilities to learn science were also very positive. So were their attitudes towards S&T and environmental issues.
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