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ABSTRACT 
The bulk of research in science education has focused on the cognitive side of teaching and 

learning by examining students’ acquired science knowledge and skills.  There is growing 

recognition of affective dimensions (interests and attitudes) in science learning and how 

students’ science experiences relate to their perceptions of science relevancy.  This study 

surveyed (N = 1105) middle adolescent aged (14 to 16) Bahamian students with the aim to 

investigate relevancy of science and technology using an international metric, the Relevance 

of Science Education (ROSE) questionnaire.  The importance of this research is to address a 

dearth of research on students’ science experiences and science perceptions in The Bahamas, 

especially at country level and related to affect, exploring differences among students by 

gender, where they live (rural, urban) and the type of school they attend (private, public).  

Descriptive statistics and independent sample 2-tailed t-tests were used to ascertain statistical 

significance in the differences of items’ means at p ≤ 0.05.  Results indicated statistically 

significant differences between gender for several items: males showed more positive affect 

towards science and technology than females; this and other findings from the study parallels 

many stereotypical norms often documented in the literature between males and females. 

Statistically significant differences for school type and geography showed that overall, private 

school and urban students reported more positive affect towards science and technology than 

their public school and rural peers. Implications for policy and practice as well as future 

avenues for research are explored as to improve science education in The Bahamas by 

improving students’ access to science and technology capital and strengthening students’ 

participation in robust out-of-school science experiences.   
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CHAPTER I 

INTRODUCTION  

“There is something fundamentally amiss about building an entire [education] system 

without consulting at any point those that it is ostensibly designed to serve.”                  

        (Cook-Sather, 2002, p. 1) 

 As a science educator and native Bahamian, my experiences in science education have 

left me wondering how my country nurtured in me the relevancy (experiences, interests and 

attitudes) of science and technology, such that I chose a science- and technology-based career.  

And, how I could replicate this relevancy such that future generations of Bahamian students 

grow to know and love science and technology as I have, also contributing to Bahamian 

society as life-long science learners choosing careers as scientists or technologists.  This 

desire extends to all students, regardless of their gender, developed environment (rural, urban) 

or type of school (private, public) that they attend.  A post-colonial country, the Bahamas has 

a history of uneven development, generating concerns that female students from public rural 

areas may not have the same opportunities to learn and enjoy science as a male student from a 

private urban school. This thought experiment is not an unusual quandary; educational 

stakeholders like teachers, legislators, curriculum developers and the public are all actively 

working towards means to enhance the relevancy of science and technology for all of today’s 

K-12 learners.  This raises questions that we should ask about our Bahamian students’ science 

and technology experiences, like, what are Bahamian students’ experiences in and out of 

school with science and technology?  In what ways do they participate in the technological 

revolution of an ever-globalizing world?  In what manner do environmental concerns 
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influence their understanding of science and use of technology?  How does their experiences 

shape their interest, attitudes or affect towards science and technology; with what degree of 

relevance does science and technology shape current lives and future careers?  The answers to 

these questions are important, as they can shape the direction of economic development of 

The Bahamas. 

Most of the research in science education has focused on the cognitive side of teaching 

and learning by examining how much students know and how well they are able to apply this 

knowledge (Agarkar & Brock, 2017).  However, there is a growing recognition of the 

significance of the affective dimensions of and students’ experiences in science learning, 

which involves diving deeper into issues related to experiences, interests and attitudes 

(Jenkins & Nelson, 2005) as well as formal and informal science and technology experiences 

(Ainsworth & Eaton, 2010; Garner, Hayes, & Eilks, 2014; Haim, 2007), and to what extent 

science and technology is a part of a student’s social and home life (Prensky, 2001b, 2001a).  

Blending students’ science and technology learning experiences, with their affect, speaks to 

the heart of the construct of relevancy (Sjøberg & Schreiner, 2006).  Therefore, this study 

aimed to investigate middle adolescent aged (14 to 16) Bahamian students’ relevancy of 

science and technology using an international metric, the Relevance of Science Education 

(ROSE) questionnaire. The ROSE is part of a larger international effort to survey students’ 

perceptions of science and technology in regard to the aforementioned idea of relevancy.  

Data for ROSE is collected from a specific age group (about 15 years of age) and collects data 

on students’ “prior experiences with and views on school science, their views and attitudes to 
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science and scientists in society, their future hopes, priorities and aspirations, [and] their 

feeling of empowerment with regards to environmental challenges” ( [ROSE], n.d., para. 4).  

The importance of this research on this specific age groups’ interests, experiences and 

attitudes in science and technology is to address a dearth of research on K-12 students in The 

Bahamas, especially at scale (the country level) and emergent educational factors (affect), 

examining any differences of students by gender, developed environments (rural, urban) and 

school type (private, public). Thus, garnering more insight to Bahamian adolescent students’ 

self-reports of their experiences in and thoughts towards science and technology, as well as 

other issues (like the role of the environment in their lives) may garner new insight such to 

devise new opportunities, curricular interventions, and experiences for K-12 Bahamian 

science students, regardless of their demographic, geographic, and economic backgrounds.   

Statement of the research problem 
Over the past decade or so, the emergence of large-scale international comparisons of 

the outcomes of school science teaching and learning has been a prominent feature of research 

and policy initiatives in science education (Jenkins & Nelson, 2005).  The most popular 

examples are arguably the Third International Mathematics and Science Study (TIMMS) and 

the Organisation for Economic Co-operation and Development (OECD) Programme for 

International Assessment (PISA).  The results of these international comparisons have 

received substantial international attention and have been widely used by policy makers to 

bring about reform in science education (Corrigan, Gunstone, & Jones, 2013). Both the PISA 

and TIMSS focus on the cognitive attributes of learners. PISA assesses the extent to which 

educational systems in participating countries are preparing their young people to be lifelong 
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learners and to be productive citizens in society (Shorrocks-Taylor & Jenkins, 2010).  

Whereas the goal of TIMSS is to learn more about mathematics and science curricula and the 

teaching practices associated with high levels of student achievement; intended to guide 

policy on the teaching and learning of mathematics and science around the world (Robitaille 

& Robeck, 1996).  However, currently, PISA and TIMSS do not capture the non-cognitive or 

affective domains which contribute to students’ perceptions of science and technology.  

In contrast to both TIMSS and PISA, the more modestly funded ROSE project 

(Schreiner & Sjøberg, 2004) and the subsequent ROSE questionnaire, examines the affective 

domain of students by assessing students’ interests, attitudes and experiences, from both 

formal and informal science experiences among 15-year-olds, on science, technology, and the 

environment (Jenkins & Nelson, 2005). Therefore, information gleaned as a result of using 

the ROSE questionnaire (ROSE, n.d.) used in this Bahamian study (see Appendix A) can be 

considered to not only be part of the growing literature base on international, comparative 

science education, but also a contribution to the scarce research on affect, considered to be a 

part of the ‘student voice’ in science education (Burke & Grosvenor, 2003).  Also, the ROSE 

examines to what extent students’ experiences (both in and out of school) related to interest 

and affect, contribute to their perceptions of science and technology, situated within a 

country-level context, which has never been done in The Bahamas. 

Experiences in Science and Technology.  Students’ science and technology 

experiences occur both inside and outside of the classroom walls.  The former is known as 

formal science education, occurring within a K-12 classroom context, during the typical 

school day (Avraamidou & Roth, 2016). Typically, children begin formal science learning in 
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elementary school as general science, whereas high school provides specific science learning 

through specialized science courses such as physics, biology and chemistry (Ainsworth & 

Eaton, 2010).  Schools not only vary in the depth of science presented from Kindergarten 

through 12th grade, but also in how science is taught.  Meaning, students’ school science 

experiences can vary from direct lecture (Tsai, 2002) to more emergent pedagogies like 

inquiry-based learning (Abdi, 2014; Maxwell, Lambeth, & Cox, 2015; Panasan & 

Nuangchalerm, 2010), project- or problem-based learning (Hmelo-Silver, 2004; Savery, 

2006), as well as strategies that focus on using skills of scientific argumentation (Berland & 

Hammer, 2012), and developing science literacy (Holbrook & Rannikmae, 2009).  Resourced 

science classrooms are more able to leverage technological tools to assist science instruction 

such as probe ware, science simulations, and now, virtual and augmented realities to name a 

few (Kulik, 2002).  Although students are spending less class time on science during their K-

12 education (Blank, 2013), students are frequently assessed on their science knowledge; 

these results often used for research to determine which students pursue science as a career 

(Rodrigues, Jindal-Snape, & Snape, 2011).  Generally, students who perform well in formal 

science consider science futures (Dick & Rallis, 1991; Hulleman & Harackiewicz, 2009), yet 

is nuanced by geography, given the amount of access students have to robust formal science 

experiences, technology, and post-secondary science opportunities. The Bahamian school 

system consists of 195 schools serving approximately 60,755 students from kindergarten 

through 12th grade (Research and Planning Section Ministry of Education, 2019).  Further, the 

Bahamian educational system serves approximately 30,242 male and 30,513 female students 

(Research and Planning Section Ministry of Education, 2019). Also, among these students, 
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75.3% attend public compared to 24.6% who attend private schools.  Last, being an 

archipelago, 31.3% of student attend schools in rural areas found mostly outside of the main 

island (New Providence Island), compared to 68.7% in urban areas found on the main island.  

Despite these differences, The Bahamas is led by a centralized educational system (especially 

the public school system), meaning that the administrative authority for education is vested, 

not in the local community, but in a central body, namely the Ministry of Education, that has 

complete authority over all resources (money, personnel, technology, information etc.) and 

makes decisions about the content of the curriculum, the budget, employment, erection of new 

buildings and other facilities,  (Brennen, 2002).  Therefore, the Ministry is charged with 

providing a rich and robust science education to all students.  Thus, knowing the experiences 

of students in a country with a centralized education system, such as The Bahamas, will 

provide great insight to the nature of those experiences, coupled with their diverse 

background, inference students’ perceptions of science and technology.    

However, formal science experiences are only a small part of how students frequently 

interface with science and technology in their daily lives.  Informal science experiences occur 

in non-school settings and outside of the typical school day (National Research Council 

[NRC], 2009).  Per the NRC (2009), these informal experiences can include designed spaces 

for free choice learning in science, such as museums, zoos, aquariums as well as science and 

environmental centers.  In the Bahamas, there are approximately four science-focused 

designed spaces that are located mainly in the city of Nassau, they include Ardastra Gardens 

and Zoo and the Bahamas National Trust. Students that reside in the more rural areas of The 

Bahamas are required to travel by boat or air to reach these destinations.  Other informal 
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science learning experiences in The Bahamas include community science programs centered 

on science and technology topics like Science, Technology, Engineering and Mathematics 

(STEM) clubs (e.g., 4-H, Lego Robotics), or citizen science projects (e.g., Earth Challenge, 

Human Microbiome).  In The Bahamas, clubs focus on STEM vis-à-vis local issues; like the 

consequences of plastic pollution and environmental conservation, given that The Bahamas is 

on the front lines of oceanic climate change (United Nations Development Program 2020, 

2020).  Considering how science and technology play a role in Bahamian students’ daily 

lives, media consisting of radio, television, internet, gaming, and mobile devices all serve as 

sources of science and technology use and information in informal science learning.  In The 

Bahamas, daily announcements over the radio, referred to as ‘Community Announcements’ 

serve as a vital source for information over a geographically fragmented country with largely 

20th century technological infrastructure (Rahming, 2009).  Both formal and informal science 

experiences are important to consider when conceptualizing the science-based resources 

(capital) and culture (habitus) of available science and technology when modeling science 

relevancy for adolescent aged Bahamian students. 

Interest in Science and Technology. The rationale of this research is based on the 

recognition of positive attitudes towards science and technology as being important learning 

goals, in and of themselves, for the advancement of science as a discipline (Sjøberg & 

Schreiner, 2010).  Science interest  can be defined in a more generalized or at a more concrete 

level; the first level concerned with the whole body of science-related subjects and topics of 

which a person is aware and the second case dealing with an individual’s interest is either a 

specific science subject (biology), topic (how the human brain works), discipline (physiology) 
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or research field (coral reef research) (Krapp & Prenzel, 2011).  The construct of science 

interest is of great importance to educators and researchers as empirical evidence suggests it is 

a more powerful predictor than prior achievement or demographics in mediating students’ 

choices for higher learning and career (Hulleman & Harackiewicz, 2009), suggesting 

students’ science experiences should nurture students’ science interests from very early ages.  

Notably it is a false equivalency to consider that science interest equates to or predicts science 

achievement (Areepattamannil, Freeman, & Klinger, 2011), although science interest is a key 

component of other achievement-adjacent constructs in relation to students’ participation in 

informal science and fostering one’s affiliation to science (i.e. science identity) over time 

(NRC, 2009, p. 4).  Recent research has revealed that the current state of science interest in 

The Bahamas  is relatively positive, mirroring many developing countries around the world 

(Foster & Shiel-Rolle, 2011), yet asks the question to what extent students’ interests facilitate 

their decisions to enter into science and technological futures in The Bahamas (BEST 

Commission, 2005).  

Attitudes and Opinions in Science and Technology.  Notably, affective dimensions, 

such as attitudes (opinions) and interests, have been shown to influence students’ choice of 

future careers (Rotherham, 2011).  Additionally, work done by Lindner et al. (2004) further 

highlights that sources of information such as parents or guardians, teachers and other family 

members most influence students’ positive attitudes and opinions on science and strongly 

mediating their choice of a science career. Attitudes and opinions in science and technology 

have also been found to be affected by the perceived values and images of science and 

technology in their cultural environment (Lavonen et al., 2008), which asks the question to 
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which Bahamian culture (e.g., media, government) message to youth the importance of 

science and technology to help foster positive affect toward K-12 science and careers.  

Affect Towards Science and Technology. Affect is considered as a psychological 

construct including attitudes, values, beliefs, opinions, emotions, interests, motivation and a 

degree of acceptance or rejection (Williams, Kurtek, & Sampson, 2011).  While a healthy 

amount of research has been directed towards establishing students’ interests in, or attitudes 

towards science or scientists (Snively, 1997; Steinke et al., 2007; Wyss, Heulskamp, & 

Siebert, 2012), studies that take a closer look at collective students’ views about their 

interests, affect and experiences in science and technology in general as well as national level 

perspectives from students’ on science and technology are scarce.  Even scarcer are studies of 

this nature conducted in developing countries, such as The Bahamas where, science and 

technology education are valued and where, according to the country’s Minister of Education, 

science and technology education is placed at the top of the list of national education priorities 

ensuring that this area continues to be given further attention and priority (Lloyd, 2017).   

Given the relationships between interest and affect, it is imperative that the affective domain, 

with respect to adolescents’ perceptions of science and technology from their own 

experiences, is studied at the national level.    

 The Confluence of Interest, Experience and Attitude Influence Career Decisions.   

Students’ experiences in science and technology mediate their interest, attitudes and affect, 

which in turn, plays a role in their future career decisions. Ainley and Ainley (2011) stated 

that “achievement [is] an important educational outcome for today’s young people…[and it 

is] attitude that gives participation in science an important place both in their current lives and 
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their future lives” (p. 52).  Other studies affirm the role of affect in how attitudes toward 

science influence students’ understanding of science topics (Jack, 2018; Jenkins, 2006; 

Jenkins & Pell, 2006; Rahayu, 2015; Sjøberg & Schreiner, 2010; Stuckey, Hofstein, Mamlok-

Naaman, & Eilks, 2013).  These studies are united by consensus that it is important to never 

neglect student affect toward science which includes their beliefs, interests and cultural 

practices as this will ultimately affect the non-cognitive aspects of science learning.  This 

finding is significant as affect in turn impacts whether or not students choose to pursue 

science careers (Woods-McConney, Oliver, McConney, Maor, & Schibeci, 2013).  

The State of Science and Technology Learning in The Bahamas.   

The Ministry of Education Science Department (2008), the centralized agency 

governing all education in The Bahamas, identified the goals of secondary science as: 

... intended to bring about an understanding of...concepts and attitudes of science that 
explain the natural phenomena of this planet and the interrelationships of its 
organisms. Thinking and understanding science are shared teacher and student 
processes and are addressed...through a balanced interaction of "hands-on" activities, 
content and value-driven exercises... their comprehension of scientific concepts and 
their acquisition of necessary knowledge and skills prepare them for entry into tertiary 
level institutions and for placement in the job market, (para. 3) 
 
In 2019, the Ministry of Education in The Bahamas has also released several revised 

editions of science subject curricula (i.e., Biology, Physics, Chemistry and Combined 

Science). This action was to bring about nationwide science education reform; intended to 

produce: 

• students that have developed scientific processing skills that can be transferred 

to everyday living; 
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• students that are encouraged to develop scientific attitudes (curiosity, 

skepticism, perseverance etc.), values and habits of the mind;  

•  greater opportunities for teachers to use alternative methods of assessment in 

order to assess students’ knowledge, understanding and skills proficiency; 

• classrooms that encourage students to explore science rather than just learn 

about it; 

• science lessons that are infused with local examples and applications along 

with the inclusion of modern-day, high interest topics and; 

• students that have a more universal understanding of education as supposed to 

capturing everything that they learn in silos (Department of Education, 2019).  

With a dearth of research on secondary science education in The Bahamas to 

determine if these goals are being met (or to what extent these goals are being within 

subgroups of interest (gender, geography, and school type)) and recent changes in the 

government from two electoral cycles that ushered in differing political agendas, it has been 

and will be difficult to attempt to measurement of the efficacy of national efforts to meet such 

goals.  Therefore, this ROSE-based research hopes to provide some insight to students’ 

experience in formal and informal science, at the national level, to provide some baseline 

from which interventions can have measured growth.   

Research Purpose 
The purpose of this study, using the validated ROSE questionnaire and a nation-wide 

sample of 14-16 year olds, was to assess Bahamian students’ relevancy (attitudes toward and 

interest in science and technology) in a Bahamian context.  Students’ responses were analyzed 
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by ROSE’s affective constructs using three demographic predictors: (1) gender (boy and girl); 

(2) school type (private school students and public school students) and; (3) geographic 

location (attending school in an urban (main island) students or rural (non-main island) area). 

Research Questions 
The following research questions were explored through a nation-wide sampling of 

adolescent (ages 14-16) Bahamian students (N=1105) using the ROSE questionnaire (sections 

of the ROSE questionnaire are in parentheses for ease of the reader) for the following 

constructs (in bold) and variables (in italics):  

RQ1. What are students’ experiences by gender (boy/girl), school type 

(private/public) as well as location (urban (main island)/ rural (not main island) in: 

• formal (classroom based) science education (Section F)? 

• informal (out of classroom) science education (Section H)? 

RQ2. What are students’ interests by gender (boy/girl), school type (private/public) as 

well as location (urban (main island)/ rural (not main island) in: 

• science (Sections A, C, E)? 

• the environment (Section D)? 

RQ3. What are students’ attitudes and opinions on science and technology (Section 

G) by gender (boy/girl), school type (private/public) as well as location (urban (main 

island)/ rural (not main island)?  

RQ4. What are students’ interests in their future careers (Section B), and those related 

to science and technology (Section I) by gender (boy/girl), school type (private/public) 

as well as location (urban (main island)/ rural (not main island)? 
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Significance of the Study 
The study is significant in the field of science education since it will provide unique 

insight to Bahamian students’ experiences, which is, at present, understudied and 

underreported. This is advantageous as it will allow researchers, teachers, ministry members, 

curriculum developers, legislators and other educational stakeholders to garner a better 

understanding of why relatively few Bahamian students are opting for science and 

technology-based related careers. For others, advantages may stem from recognizing that 

students’ experience of science education may be very different from that perceived or 

assumed by those who teach them.   

Moreover, the basis of this research is placed on the recognition of positive attitudes 

towards science, technology and the environment as being important learning goals in and of 

themselves for the advancement of science as a discipline (Sjøberg & Schreiner, 2010) 

especially exploring the role of affect in students’ career decisions (Rotherham, 2011).  This 

is important as there is a decline in students choosing careers in science both in the US and 

internationally, suggesting they are not entering into the science-career pipeline due to poor 

science affect (Goncalves et al., 2011; Hillman, Zeeman, Tilburg, & List, 2016; Horn, 2012).  

In exploring demographic, economic, and geographic variables, this research addresses the 

call for a greater understanding of how minorities and females participate in science and 

technology learning and futures (Hillman, Zeeman, Tilburg, & List, 2016; NRC, 2012).  By 

examining students’ formal and informal science experiences, this research provides insight to 

the role of the public and how the culture of the Bahamas helps or hinders students affect, and 

their ability to be informed on science issues to the point where they can take this knowledge 

and use it in their daily lives (NRC, 2012). If science is viewed in a negative light either 
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through schooling or culture, students will not contemplate science futures.  Adolescent-aged 

students represent the future public; essential to the success of a nation in the 21st century is 

the public’s positive attitude towards science, technology and the environment (Hillman et al., 

2016). Thus, this research adds to the existing knowledge surrounding science attitudes and its 

relationships to science learning with an understudied population (The Bahamas).  

Limitations of the Study 
 According to Simon (2011), limitations are potential weaknesses of a research study.  

This can include “limitation of a study design…[including]…the systematic bias the 

researcher could not or did not control and which could inappropriately affect the results” 

(Price & Murnan, 2004, p. 66). One limitation of this proposed study is the fact that the 

survey was confined to a structured standard questionnaire that considers all cultures in all 

parts of the world and in doing so somewhat limits the views of the respondents should there 

be cultural nuances to the ways they interpret and respond to questions.  To mitigate this 

limitation, Cronbach’s alpha for reliability was ran to ensure consistency of responses.  A 

second limitation involved the quantitative analysis itself; although quantitative data allows 

comparisons to be made among respondents based on averages, there is some loss of 

information at the level of the individuals since characteristics of the typical response as 

supposed to the particular are expressed. Another limitation of this study was the use of          

t-tests analyses with Likert data, which may have resulted in type 1 errors or ascertaining 

significant results by prematurely rejecting the null hypothesis. Also, a convenience sampling 

strategy was used in order to gather students to participate in this study. Cohen, Manion and 

Morrison (2018) described a convenience sample as a strategy that involves choosing the 
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“nearest individuals to serve as respondents and continuing with that process until the 

required sample size has been obtained” (p. 218). Since this research study did employ 

convenience sampling methods, as school (and student) participation was voluntary, it must 

be emphasized that generalizations to the wider population should be made with caution. This 

limitation was mitigated by using robust statistical analyses to best represent significance that 

was determined from these tests. A final and notable limitation of the study were the 

restrictions associated with exploring factors of the affective domain (interests, experiences, 

attitudes, views and beliefs). As such, the findings gained from this study may not be able to 

be generalized to another Caribbean country or other international location since 

generalizability what data was recorded, analyzed and reported is unique and specific to the 

Bahamian students sampled.  To mitigate this response, the author sought a representational 

sample of Bahamian students, especially in regard to variables of interest (i.e., gender, 

location, and school type) to provide greater generalizability to the findings.  Also, to ensure 

students were ‘products’ of the Bahamian educational system, a survey question asked 

students to how long they have lived in the country.  Students with any of their education 

taking place outside of the Bahamian education system did not have their questionnaires used 

in the analysis.         

Delimitations of the Study 
 This study is limited to middle adolescent (14-16 years old) students in The Bahamas.  

Apart from the affective factors of learning in relation to students and the relationships they 

share with science and science learning, this study will not take into consideration any other 
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factors that influence science learning such as parent, peer, school influence, teaching 

methods and pedagogy, curriculum, and teacher-student interactions.    
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CHAPTER II 

LITERATURE REVIEW 

The ROSE questionnaire, on which this study was based, aims to explore non-

cognitive aspects that inference students’ perceptions on science and technology within a 

country-bounded context, such to stimulate discussions about their science and technology 

experiences and guide efforts towards educational reform. This chapter reviews literature on 

students’ experiences, interests and attitudes towards science and technology and how this 

relevancy contribute to adolescent students’ perceptions of relevance of science and 

technology, focusing as much as possible on students in The Bahamas and the Caribbean.  

Therefore, along with an analysis of the existing literature on the theories that encompass 

these constructs, issues of students’ disparate access to science and technology capital (e.g., 

tools and resources for science learning) and habitus (cultural, social, economic thoughts on 

science learning) in the country in which the students reside, are discussed to provide a 

comprehensive picture of the average adolescent-aged Bahamian science student.  This 

conceptual framework endeavors to best represent the multi-faceted experiences of Bahamian 

students to understand the factors that contribute to their unique perceptions of science and 

technology (as reported through the ROSE questionnaire).   

The research literature on studies examining the above topics is rich and plentiful in 

more developed countries.  However, the more the researcher tried to explore the literature 

surrounding affective factors of science education in relation to the Bahamian landscape, the 

less available such studies became in these areas.  Presently, there is a dearth of literature 

surrounding The Bahamas and science education in general.  To add to this, comparisons of 
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interests in and attitudes towards science and technology between Caribbean countries and 

other parts of the world are few. There is, at least, obvious gap in the literature to be bridged 

here and this study endeavors to address this.   

The Meaning of Relevance in Science Education 
 Relevance is a growing area of concern for science education-focused stake holders 

(e.g., policymakers, educators, parents, industry).  Newton (1988), more than 30 years ago, 

wrote in regards to relevance in science education that “science teachers are increasingly 

exhorted to make their teaching relevant but, in general, the notion of relevance in science 

education seems fraught with inconsistence, obscurity and ambiguity…the notion of relevance 

is not a simple one” (p. 7-8).  Deconstructing the term relevance per the original authors of the 

ROSE framework (see Sjøberg & Schreiner, 2010), this literature reflects their insight to the 

term that “relevant [is] from the angle of the learners – what the young people themselves 

express” (p. 20).  Therefore, this reviewed literature evidences relevance through the 

bidirectional relationships in which students’ experiences inference their interests and long-

term attitudes towards science and technology.    

Science Experiences 
 Biographical accounts of Albert Einstein and several other famous scientists suggest 

that their childhoods were filled with rich, purposeful and playful early childhood experiences 

in science, which had a bearing on their interest to pursue careers in science (Bulunuz & 

Jarrett, 2010).  This implies that the types of and enjoyment in various science activities that 

children experience both at school, outside of school, within families, during extracurricular 

activities, and through media influences (science experiences) all have far reaching impacts in 
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developing their interests in science (Mantzicopoulos, Samarapungavan, & Patrick, 2016). In 

short, building positive affective dimensions towards science must consider the inclusivity of 

a child’s experiences: informal science learning (out-of-school), nonformal science learning 

(through extracurricular activities) and formal learning (in-school), all contribute to the 

cumulative process of science experience construction (Lin & Schunn, 2016).  The role that 

the three aforementioned constructs of science learning experiences among students in the 

Bahamas, and how they intersect with variables such as gender, school type, geographic 

location, is explored in the discussion that follows.  

Informal Science Learning.  The first way of learning that a person starts to 

experience is usually informal learning (Ainsworth & Eaton, 2010).  As a young child grows 

and develops, they are guided by their family members and other caretakers who introduce 

them to the world around them and immerse them in learning all the time (Leibham, 

Alexander, & Johnson, 2013; Phillips, Finkelstein, & Wever-Frerichs, 2007).  Humans are 

naturally curious beings and continue to seek out new knowledge and try to learn new skills 

as they continue to observe and inquire about the natural world (Bell, Lewenstein, Shouse, & 

Feder, 2009).  This free-choice learning outside of the formal classroom setting is known as 

informal learning; the OECD (2012) defined informal learning as “never organized, [with] no 

set objective in terms of learning outcomes…Often it is referred to as learning by experience” 

(para. 3).  In regards to informal learning in science, a report entitled Learning science in 

informal environments: People, places and pursuits (Bell et al., 2009; NRC 2009) opined that 

informal learning that occurs through the radio, hobbies, clubs, social media, the internet, 

books and so forth, are necessary for students to acquire an understanding about nature and 
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help develop essential science learning dexterities.  Lin and Schunn (2016) also added that 

informal science experiences add to scientific sense-making, science interest, valuing science 

for self and society and science competency and beliefs, suggesting the importance of 

informal science experiences in adding relevancy of science to students’ lives. 

 Informal science learning and gender. Research has shown that the way that 

sciences are communicated to young people out of school (as well as in school) is not yet 

gender inclusive (Achiam & Holmegaard, 2016a).  Presently, in Europe, the EU Horizon 

2020-funded project Hypatia is underway to ensure that principles of gender inclusivity are 

embedded in the activities of key informal science education institutions across the continent. 

This project intends to expose more girls (and boys) to the variety of STEM-related careers 

available to them and to spark the interest of students by establishing connections to their own 

lives and skills (Achiam & Holmegaard, 2016b).  The main aim of this research is to 

investigate how to account for gender and promote gender inclusion in informal science 

education activities. Based on the findings of this study, the ultimate goal of this work is to 

develop criteria for gender inclusion that will be used to guide the design or redesign of 

science education activities to be more inclusive.  Research by Barton et al. (2013) and 

Thompson (2014) investigated minority girls as they engaged in informal science-related 

activities (in school, clubs and at home), suggesting that girls’ out-of-school science 

experiences are critical for shaping their ongoing engagement in science and assist by making 

science education more equitable across genders.  Research conducted by Dawson et al., 

(2019) supports these previous studies by also showing that girls are better able to learn 

science in spaces where their identities are valued in a museum or school of wherever their 
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spaces may be.  This reviewed literature suggests gender is a variable of interest and concern 

when measuring the relevancy of science (and technology) among students. 

 Informal science learning and school type.  Research in this specific area is 

scarce. While there are studies that examine informal science learning and social background 

comparing privileged versus under privileged as an example (Dewitt & Archer, 2017), this 

demographic and how it intersects with informal science learning is presently understudied. 

To fill this literature gap, this paper identifies how the type of formal schooling (private 

versus public) that Bahamian students attend possibly affects their access or participation in 

informal science learning.   

 Informal science learning and geographical location.  There is a dearth of 

literature surrounding the impact of informal science learning and student geographic location 

(urban areas and rural areas).  Although there are studies that investigate how other constructs 

(especially gender) intersect with informal science learning, the research in informal science 

learning and geographical location remains scarce.  However, generally, informal science 

centers (e.g., zoos, museums, aquaria) are located in large urban centers where population 

concentrations are greatest (Paül i Agustí, 2014).  Given the fragmented geography of The 

Bahamas, this reduces the ability for students and families to travel to urban areas to visit 

these centers. Although some science centers are moving online, if students have minimal 

access to devices and the internet, which is the case in rural areas of The Bahamas, their 

ability to access these sites is nominal.  Despite the learning gains among students who visit 

science centers (Whitesell, 2016), which may add to their sense of relevancy, research 

suggests these centers do not reflect the needs of minority or low-income students (see 
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Dawson, 2014). Therefore, if Bahamian students do attend such centers, the impact of those 

experiences on their perception of science relevancy may be mixed.  

Informal science learning for Bahamian students.  In The Bahamas 

specifically, students have an assortment of ways to receive science knowledge informally.  

For instance, the consistently pleasant weather of warm, sunny days makes it easy for 

Bahamian students to be immersed in outdoor-based informal science learning opportunities.  

Popular activities include snorkeling, fishing, collecting shells along the seashore, and diving 

for conch.  The Bahamas’ rich array of flowers, native fruits and vegetables may contribute 

strongly to the wonder and enjoyment that science and nature brings to students.  The 

Bahamian author and poet Collis Sherman Bell (2013) in her poem “What I Like!” eloquently 

describes common informal learning experiences for Bahamian children in writing: 

Sandy beaches are a treat/Lazy days under a shady tree/All my cousins playing with 
me/Never looking at the clock/Diving off the local dock/Sailing and fishing under the 
sun/Telling tales is lots of fun/Yelling hello as yachts sail by/Looking at the evening 
sky/Easy days riding a bike/Island style is what I like! (p. 68)       
   

A part of the responsibility of science education is to empower students to deal with the 

problems of tomorrow (Trumper, 2010). Indisputably, environmental challenges top the list of 

issues that scientists and the public will have to grapple with in the near future. Literature 

related to environmental education indicates that it is important to incorporate this knowledge 

into all aspects of teaching and learning since environmental knowledge, awareness, concern 

or values are known to influence environmental attitudes and ultimately environmentally 

responsible behavior (Bamberg & Möser, 2007; Uitto, Juuti, Lavonen, Byman, & Meisalo, 

2011).  How Bahamian students reconcile the beauty of the islands with the impending reality 

of climate change will be of great interest to Bahamian science educators.  
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 Like other adolescents around the world, students in The Bahamas can participate in 

informal science learning through the internet and social media.  Internet usage in The 

Bahamas is widespread, data from 2016 revealed that 85% of the country’s population use the 

internet (Internet World Stats, 2017).  This level of internet penetration in the country places 

The Bahamas in the number two spot, out of 28 countries in the region, with the greatest 

percentage of internet access (Internet World Stats, 2017).   Social media platforms are also 

widely utilized by young Bahamian learners.  Approximately 66% of the Bahamian 

population has an active Facebook account (Statcounter GlobalStats, 2018) and recently Jones 

Bahamas (a child psychologist in The Bahamas) added that it is not uncommon to “see them 

[Bahamian teenagers] on Instagram and all of these social media pages” (2017, l. 27). 

Non-formal Science Learning 
 Similar to informal learning, non-formal science learning is goal-oriented learning that 

occurs out of school (Halonen & Aksela, 2018, p. 64). Unlike informal science learning, this 

mode of acquiring knowledge usually is more organized and takes place in a formal learning 

environment (e.g., workshops, extracurricular courses, seminars), that may or may not have 

connections to a school’s syllabus and curriculum (Garner et al., 2014; Niculae, Niculae, & 

Barna, 2010).  Children who have access to programs, teachers and resources will have 

greater opportunities to engage with non-formal science learning experiences (Ainsworth & 

Eaton, 2010) and learn science content (Stocklmayer, Rennie, & Gilbert, 2010) Both informal 

and non-formal science learning indicates students learn science from these experiences 

(Rennie, 2007; Stocklmayer et al., 2010).   
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 There are additional, non-cognitive affordances that students garner from informal and 

non-formal science learning experiences.  Literature-based findings verify that these actions 

bring happiness and enjoyment (Yasunaga, 2014).  Enjoyment is key to learning by increasing 

curiosity, motivation, interest and attitude (Falk, Storksdieck, & Dierking, 2007) Furthermore, 

surveys previously conducted by ROSE project (Sjøberg & Schreiner, 2010) confirmed that 

non-formal science opportunities are fundamental to helping formal learning be more relevant 

for students, this is particularly true for developing countries such as the Philippines, Uganda, 

Ghana, and Greece (Schreiner & Sjøberg, 2019). 

Non-formal science learning and gender.  A recent study by Tisza et al. (2019) 

revealed differences between the kinds of non-formal science activities that girls more 

frequently participate and those activities (non-formal science) in which boys more frequently 

participate.  Further, findings from this study revealed that girls are more frequently found to 

be involved in non-formal science activities aimed at engagement with topics in the arts and 

biology. Boys were more frequently found participating in non-formal science activities 

where the goal of the activity was to build skills improvement, this is especially true in the 

area of computer science. Gottfried and Williams (2013) investigated the relationship between 

science club (a non-formal science activity) participation and science GPA and found that 

gender did not moderate association of participants’ science club attendance and science 

GPAs.  Considered together, these two studies suggest there is a knowledge gap with relation 

to non-formal science learning experiences and gender. The same is true for research relating 

to non-formal science learning to school type (private and public) and geographic location 

(urban and rural areas).   
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Non-formal science learning for Bahamian students.  For most children in The 

Bahamas, out-of-school non-formal science learning is mainly available for school-aged 

children (five-years-old and above).  Many of these programs are organized by non-

governmental nonprofit foundations; others are government run, however, organizations from 

both sectors expose the public to non-formal learning opportunities via national park visits, 

educational programs, summer camps, clubs and workshops (UNESCO Institute for Lifelong 

Learning, 2009). The Bahamas National Trust (BNT), is a statutory organization that oversees 

the conservation and preservation of Bahamian historic places and natural beauty including 

the country’s national parks (Bahamas National Trust, n.d.-b).  Every year more than 25, 000 

Bahamian children are invited to participate in fun programs and clubs run by the BNT 

education office (Bahamas National Trust, n.d.-a). For example, the BNT has created the 

Discovery Club Program as a platform for modeling Bahamian children to become stewards 

of the environment by using conservation based activities and field trips (Bahamas National 

Trust, n.d.-a). 

Formal Science Learning 
Formal science learning takes place in structured environments such as classrooms and 

laboratories, and is defined as, “learning that occurs in an organized and structured 

environment (e.g. in an education or training institution or on the job) and is explicitly 

designated as learning (in terms of objectives, time or resources).  Formal learning is 

intentional from the learner’s point of view.  It typically leads to “validation and certification” 

(Avraamidou & Roth, 2016, para. 53). Typically, children begin a general formal science 

education in elementary school (ages 5-6) and as the learner enters into high school (ages 14-
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18), science learning becomes more focused into subjects (i.e., physics, biology and 

chemistry) (Ainsworth & Eaton, 2010).  Upon graduation from secondary school (successful 

completion of 12th grade), a learner may parlay their science interest by choosing to pursue 

science.   

 Formal science learning and gender.  An extensive amount of literature over the 

years has examined formal science learning (learning science in school) related to 

gender(Louise Archer et al., 2012).  Gardner’s (1975) claim that “sex is probably the most 

significant variable related toward pupils’ [performance and] attitudes to science” (p. 38) still 

resonates to a degree in studies 45 years later. TIMSS data from 15,000 schools (in 45 

countries) suggests that boys out-performed girls in science at both the seventh grade and 

eighth grade levels (National Center for Education Statistics [NCES], 2015). NCES attributes 

this finding to the significantly higher performance of boys in subjects in earth science, 

physics and chemistry.  However, in a study conducted by Haworth, Dale and Plomin (2008), 

they found that boys and girls do not have differences in science performance and claimed 

that other factors mediate reduced female participation in the science fields. Internationally, 

this finding was affirmed by examining male and female students’ science performance in 

Nigeria, where no significant difference were found in science achievement (Olasehinde & 

Olatoye, 2014b).  These findings were further confirmed by work done by Smith (2011), who 

also concluded that the gap in gender representation in science fields had less to do with 

differences in science performance and rather more to do with socio-cultural barriers that 

existed within society the female science students lived.  To add to this, a review by Osborne, 

Simon and Collins (2003a) framed such socio-cultural barriers by outlining an intersecting 
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cluster of social, cultural and structural factors that, when combined, strongly dissuade and 

pull girls and women away from science.   

 Formal science learning and school type. The literature on the possible causes of 

scholastic achievement differences among schools is extensive (Dronkers & Robert, 2008).  

Upon initial examination of school results, one may conclude that private school performance 

is better than public school performance.  A relatively recent study by Olasehinde and Olatoye 

(2014) affirms earlier findings in a study conducted with African students in Nigeria. Based 

on their research, they found that private school students performed significantly better than 

their public school counterparts; this was particularly true when looking at student 

performance in physics (Olasehinde & Olatoye, 2014).   

Singh (2014) found that private schools may have better overall academic 

achievement because: (1) teachers are more devoted and dedicated; (2) there is better 

interaction and overall rapport among students and teachers; (3) there is a spirit of healthy 

competition between students; (4) school administrators are more watchful over teachers and 

students; (5) there are more regular assessments in the form of tests and examinations and; (6) 

adequate transportation is usually provided that ensures less absenteeism. 

Dronkers and Robert (2008) conducted a systematic comparison of the effectiveness 

of public, private-government dependent and private-independent schools in 22 OECD 

countries.  Their analysis found that differences in school performance can be attributed to 

differences in student intake.  Other studies stemming from the literature (E. B. Goldring & 

Phillips, 2008; R. Goldring, Gray, Bitterman, & Broughman, 2013; Witte, 2000; P. Q. Yang 

& Kayaardi, 2004) found that private school students and public school differ in substantial 



Texas Tech University, Tarah McDonald, May 2020 

28 
 

ways such as: (1) parental education; (2) income and wealth; (3) educational resources present 

at home and; (4) parental involvement in the pupil’s educational career.  All of these variables 

have been found to result in differences in school performance between public school students 

and private school students.   

 Formal science learning and geographic location.  There is a scarcity of 

knowledge that investigates how students’ geographic location (urban versus rural) impacts 

formal science learning, in particular science performance in school.  An exploration of the 

literature reveals that there have been a small number of transnational studies that have 

explored this subject matter in broad terms by looking at how school performance in general 

is affected by student locality.  First, Young (1998) studied how the location of schools in 

western Australia had a significant effect on the performance of students attending them, 

finding that students from rural areas performed less well than their counterparts in urban 

areas.  Sullivan, Perry and McConney (2013) also carried out research in Australia that 

examined academic performance across Australia’s rural and metropolitan communities, 

finding that schools located in small rural communities have the lowest academic 

performance. However, research from Malaysia by Othman and Muijs (2013) contradicted 

previous studies.  They found that there was generally no difference between urban and rural 

school student performance, but rural schools had lower reports of school climate, the latter of 

which has been evidenced as an important factor in mediating student achievement (Uline & 

Tschannen-Moran, 2008). Tayyaba (2012) conducted research in Pakistan and found that in 

some areas of Pakistan, rural students out performed their urban counterparts in three out of 

the four tested subjects,  variations in student performance were attributed to differences in 
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schooling conditions, students’ home background and teachers’ characteristics.  Given these 

mixed findings, and the dearth of research on the topic in the Caribbean, warrants study of 

this important variable in the study.       

Formal science learning in The Bahamas.  Formal science learning begins at 

five years old in The Bahamas, starting in the first grade and continues to the end of 

elementary school in sixth grade (National Education Committee [NEC], 2015).  Following 

elementary school, students typically enter grade seven at age 11 and, after finishing ninth 

grade, take a high stakes national examination, the Bahamas Junior Certificate Examination 

(BJC) to ascertain their mastery of core curriculum subjects (The Government of the 

Bahamas, 2011), including general and health science at the ninth grade level (Department of 

Education, 2010).  Senior high school begins in the tenth grade and takes a more focused 

approach to preparing students in their chosen careers paths (NEC, 2015). Students interested 

in science related careers are encouraged to take high school classes in biology, chemistry and 

physics (Department of Education, 2010).  At the end of twelfth grade, the Bahamas General 

Certificate of Secondary Education examination (BGCSE) is taken and students are able to 

take BGCSE exams in all science subjects (NEC, 2015).  Students who meet admission 

requirements can gain entry into the University of The Bahamas where continued formal 

science learning can occur.  

Science Interest 
Frequently, when speaking about interest, depending on the context, may mean 

curiosity, enjoyment, and motivation (Silvia, 2006).  The ambiguous nature of this term may 

help to explain why there does not exist one single widely accepted definition of interest 
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amongst researchers today (Swarat, Ortony, & Revelle, 2012).  In spite of this, what is 

undisputed is that fact that interests of all sorts, whether they be personal or societal, are key 

factors for increasing engagement in science education and ensuring that learners develop the 

mindsets necessary to capitalize off of  the development of positive attitudes and experiences 

(Woods-McConney et al., 2013).  However, making school science appealing and accessible 

to all students continues to be a challenge in developed and developing countries alike 

(George, 2013).  When students were asked to rank school subjects according to personal 

preference, it was observed that scientific subjects were ranked at the lower end of the scale 

(Zwick & Renn, 2000).  This downward trend in science interest is most evident in subjects 

such as physics and chemistry, particularly for females and among students with low(er) 

socioeconomic backgrounds (Cooper & Berry, 2020).  Gottlieb (2018) found when studying 

science interest in the United States, White students had more interest in STEM as compared 

to students of color (Black, Hispanic), suggesting race may too play a role in science interest.  

In comments shared on the results of the international study, the ROSE project, 

researchers Sjøberg and Schreiner (2005, p. 13) stated, “The higher [the] level of development 

in a country, the lower [the] interest the students express in learning about S&T [science and 

technology] topics”. In light of this, George (2008) upon analyzing students’ responses from 

four developing countries that participated in the ROSE project found that although students 

from these countries expressed a desire to learn about science and technology-related subjects, 

more than half of the students were of the opinion that science and technology were of greater 

benefit to developed countries.  In essence, what prior ROSE research has shown is that for 

students coming from developing countries, there is not a clear and beneficial connection 
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between learning about science and technology at school and their own day to day existence; 

the relevance of it all is lacking (George, 2013; Sjøberg & Schreiner, 2006). This implies a 

lack of ability, on the part of the students, to make the necessary connections to science and 

their own interests, be they personal or societal. A consequence of this is that students leaving 

school maybe ill-equipped to make personal decisions or take a stance on the myriad of 

controversial societal issues that continue to plague public concern (Onwu & Kyle, 2011). It 

is believed that a greater connection to science in students’ everyday lives will lead to more 

relevance of the subject area for them.  Which, in turn, should ensure that students are more 

capable of making informed decisions, are more engaged and motivated in science, and will 

show greater interest in the subject in general (Schreiner & Sjøberg, 2004).   

Science Interest and Gender.  There is an extensive amount of research 

documenting the differences in science interests between boys and girls. Crucially, it was 

found that there are considerable differences in interests levels between boys and girls in 

science subjects (Gottlieb, 2018; Kerger, Martin, & Brunner, 2011) and that boys have a 

greater interest in science than girls (Stake & Nickens, 2005).  This is particularly concerning 

given performance trends that show that girls tend to perform just as well, if not better than 

boys in science subjects in school (Catasambis, 1995).  Moreover, the nature of boys’ and 

girls’ interests are different with results from research suggesting that boys tend to generally 

be far more interested in physical science and girls more interested in biological science 

(Stark & Gray, 1999).  The advantage of boys in physical sciences is mostly attributed to two 

reasons: 1) previous experience from hobbies and games and; 2) greater motivation, interest 
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and positive attitude toward science fostered by gender stereotypes that science is still a male-

oriented domain (Sanchez, Palm, Vosti, Tomich, & Kasyoki, 2005).   

There is a dearth of literature that explores the differences between private school 

students’ and public school students’ science experiences. The same is true for literature 

exploring the differences in science experiences between students in rural areas and those in 

urban areas.  However, given the known differences in resources and access to science 

experiences in The Bahamas and among these variables, they may play a role in generating 

Bahamian students’ science interests.   

Science interest and The Bahamas-the role of indigenous knowledge 
A discussion about science interest and the Bahamian science learner would be remiss 

without including the role of indigenous science knowledge and the role it plays in science 

learning and interest in a Bahamian context.  Indigenous knowledge in the literature is 

conceptualized as a collection of beliefs, ideas and traditions connected to a specific location 

and used by the people native to that locale as they interact with the world and the people 

around them (Iseke & Desmoulins, 2015; Mawere, 2015).  There exists a variety of different 

topics under the umbrella of indigenous knowledge (Grenier, 1998; Langill, 1999).  The 

following sectors of indigenous knowledge include: “learning systems, local organizations, 

local classification and quantification, human health, animals and animal diseases, water, and 

soil agriculture” (Grenier, 1998, pp. 2–3). Over the years, indigenous knowledge has been 

compared and contrasted to conventional knowledge because of the different qualities that 

exist between these two paradigms (Mawere, 2015).  For example, indigenous knowledge is 

described as being more experiential whereas conventional knowledge is more positivist; 
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moreover indigenous knowledge has explanations based on examples, anecdotes, parables etc. 

while conventional knowledge has explanations based on hypotheses, theories, laws etc. 

(Alaska Native Science Commission, n.d.).      

Western scientists and science educators have debated for several years whether or not 

it is advantageous to integrate indigenous knowledge into western science curricula (Iseke & 

Desmoulins, 2015; Mawere, 2015) .  No doubt, this asks the question of how an 

amalgamation of these two ideologies would affect science learning in Bahamian students.  

The literature lacks specific answers in this area; research does provide several collective 

ideas that can be applied to the adolescent Bahamian science learner population in order to 

better explore this idea.  Mawere (2015) argued that indigenous knowledge has a positive 

effect on science learning because it facilitates the basis of constructivist principles by 

drawing on students’ prior knowledge as well as peaking student interest.  This happens 

because as new science learning takes place, students have the opportunity to draw on their 

indigenous knowledge by referring back to their own personal experiences and what they 

already know from their communities.  Not only does this honor their culture, but also adds to 

science learning because in doing so, students would then be required to better comprehend 

relationships within natural and living systems (Barnhardt & Kawagley, 2003).  Barnhadt and 

Kawagley (2003) argued that infusing science topics and research problems with indigenous 

knowledge affects science learning positively because it adds legitimacy, relevance and 

credibility from the point of view of both the indigenous learners and the outside scientists. 
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Indigenous knowledge and science career aspiration 
Research surrounding indigenous knowledge and its relationship to science career 

choice is scarce, therefore it is hard to come to a conclusive decision regarding the degree to 

which these two constructs intersect; this is especially true in a Bahamian context.  However, 

at the same time, it can be asserted that the interrelatedness between indigenous knowledge 

and science learning is not the main question.  To emphasize this point, Ainley and Ainley 

(2011) offered that together with “achievement an important educational outcome for today’s 

young people is an attitude that gives participation in science an important place both in their 

current life and their future” (p. 52).  The indigenous knowledge that students culturally are 

immersed in undoubtedly make up a part of the lives they are living both today and tomorrow.  

 When examining studies that highlight the role of the affective domain and how this 

affects students’ attitudes toward science as well as their understanding of science topics  

(Jack, 2018; Jenkins, 2006; Jenkins & Pell, 2006; Rahayu, 2015; Sjøberg & Schreiner, 2010; 

Stuckey et al., 2013), a clear message emerges that it is important to never neglect student 

affect toward science which includes their beliefs, interests and cultural practices (indigenous 

knowledge) as this will ultimately affect the cognitive aspects of science learning which will 

impact whether or not they choose to pursue science careers (Woods-McConney et al., 2013).   

Student Attitudes Towards Science 
Curtis (1926) played a pioneering role of introducing the construct of attitude from 

social science to science education.  Since then, the concept of attitude has attracted various 

definitions and explanations within learning, including social psychology and the social 

science mainly due to the fact that attitudes are complex and difficult to measure (Osborne, 

Simon, & Collins, 2003b).  Scientific attitudes imply certain ways of thinking and certain 
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ways of approaching problems (Schreiner & Sjøberg, 2004) it also implies an attitude of 

wanting to find explanations that are secular and do not refer to authority (Schreiner & 

Sjøberg, 2004).  In contrast, attitudes towards science may be viewed as a wide variety of 

beliefs about science (Schreiner & Sjøberg, 2004).   Though there might be relationship 

between experiences, interests and attitudes; attitudes towards science may be viewed as a 

convenient summary of a wide variety of antecedents about science learning, which in turn 

permits the prediction of science related behavior (Osborne et al., 2003a).  

 Even though it is challenging to gather data about attitudes due to the limitations 

linked to attitude scales and other methodologies, what is revealed from research conducted 

offers valuable insight into the science attitudes of students (Koballa & Glynn, 2013). Data 

from recent research has singled out a number of important factors that influence attitudes 

toward science in general (Osborne et al., 2003a). One broad variable that has been 

documented as having an effect on students’ attitudes, specifically attitudes towards science is 

science capital. It would be remiss to complete a literature review of science attitudes, and by 

extension relevance of science education in general, without briefly discussing science capital.  

It is this construct that many researchers identify as being the cumulative result of student 

science interests, experiences and attitudes.   

Science capital 
 The concept of science capital encapsulates all of an individual’s science-related 

resources which includes their attitudes and understandings of science, science related 

interests and activities and social contacts (Archer et al., 2012; Archer, DeWitt, & King, 

2018).  According to researchers, there are eight key dimension of science capital: (1) 
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Scientific literacy; (2) Science-related attitudes; (3) Knowledge about the transferability of 

science; (4) Science media consumption; (5) Participation in out-of-school science and 

learning contexts; (6) Family science skills, knowledge and qualifications; (7) Knowing 

people in science-related roles and; (8) Talking about science in everyday life (Archer et al., 

2018).  Research about science capital stemming from the Archer led ASPIRES 2 project 

(2020) in the United Kingdom showed that the more science capital a young person has, the 

more likely they are to aspire to study science in the future. Further, science learners who 

have low levels of science capital tend to not see science as something for them and do not 

see science as meaningful and relevant to them will find it more challenging to engage with 

the subject and are less likely form positive science attitudes that will encourage them to 

continue on with the subject (Archer et al., 2018).   

 Science attitudes and gender.  The study of the relationship between science 

attitudes and achievement has interested many researchers.  These same attitudes may be 

critical to understanding why there are such small numbers of females who continue to pursue 

science throughout their academic careers (Else-Quest, Concetta, & Higgins, 2013).  In 

relation to science attitudes, Weinburgh’s (1995) meta-analysis of gender differences in 

attitudes towards science based on 18 studies, found that boys reported more positive attitudes 

about science than girls, although these differences were very small. Catasabis (1995) found 

that female achievement was equal to male achievement but that females had less positive 

attitudes toward science.  By employing a structural equation model, Mattern and Schau 

(2002) discovered that for males, increases in positive attitudes towards science did not lead 

to greater achievement or more positive attitudes in the future. From this study, the same was 
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true for females-female achievement, not being impacted by attitude. However, for females, 

earlier positive attitudes toward science did indicate more positive attitudes in the future 

(Mattern & Schau, 2002). There is a dearth of literature centering around science attitudes and 

school type (private school versus public school) as well as science attitudes and geographical 

location.  Greater research is needed in these areas in order to fill these knowledge gaps. 

Science attitudes and The Bahamas 
There is a dearth of literature as it relates to science attitudes and The Bahamas.  

Recently in an article published in one of the local newspapers in the country, the current 

Prime Minister, Dr. Hubert Minnis, was quoted as saying: 

We will immediately begin the crucial and significant investment in our learners, 
teachers, education professionals and infrastructure, including technology, to ensure 
positive, sustainable outcomes in the near future and beyond… our curriculum 
changes will include the introduction of skills and vocational training in all high 
schools, a greater emphasis on promoting Science, Technology, Engineering and 
Mathematics, and the establishment of magnet schools (The Bahama Journal, 2017, 
paras. 3–4).     
 

This statement serves as just one of the many examples to point to the fact that there is a 

Bahamian national awareness and realization for the need to focus on science and 

technological education.  However, The Bahamas, unlike older and more developed countries, 

does not have significant science-related events of national importance in its history to act as 

kick-starters or catalysts for increased development of attitudes towards science.  Historically, 

The Bahamas has not been to war, has not experienced a terrorist attack, and has relied almost 

solely on tourism to fuel its economy (Price Waterhouse Copper, 2018), yet responds to 

international events as a means to guide educational policy. As the aforementioned events 

garner(ed) international attention, The Bahamas has generated a more positive attitude 
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towards science and responded to promote science at the country-level.  The following is a list 

of global events that occurred which helped to bring about science education emphasis in The 

Bahamas: 

• September 11, 2001 changed the landscape in The Bahamas forever.  For the 

first time in a modern Bahamas, there was panic concerning food supply, the 

tourism industry and overall health and safety attributed to the disruptions of 

terrorism (Pratt, 2003). 

• An increasing national debt due to high borrowing levels has left the 

Caribbean, and by extension, The Bahamas, heavily indebted.  Science and 

technology education and jobs that use those skills were communicated as a 

way to reverse this and achieve sustainable economic development within 

the region (Warde & Sah, 2014). 

• The release of continuous reports identifying The Bahamas as one of the 

nations to be the most vulnerable to climate change and the effects of global 

warming (Simpson, 2017). 

In response to these occurrences, The Bahamas government has increased government 

funding to science based programs and has pledged to continue to do so (Nixon, 2016).  Over 

the last decade several public schools have been selected by the government as science area 

magnet schools which will ensure that students exiting from these schools have a greater level 

of readiness in science specific subject areas (Gilbert, 2008).  Various non-formal 

organizations such as STEMBoard and BETA Camp have been instrumental in organizing 

non-formal science (STEM based) opportunities for students such as summer camps and 
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STEM challenges. The extent to which Bahamian efforts to facilitate students’ positive 

opinions and cultivate their interests and attitudes in science and technology was addressed in 

this study.   
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CHAPTER III 

METHODOLOGY 
 It is widely understood that the real substance of any research study rests on the 

process of collecting pertinent data that can be used in order to accurately examine a stated 

research question. In order for these goals to be accomplished, organized and methodical 

research approaches and ways of collecting and analyzing data are planned and implemented. 

The robustness of the methods determines how valid and reliable the overall findings are and 

their ability to generalize to a larger population from a representative sample.  In this study, 

the focus was to investigate the middle adolescent Bahamian students’ experiences, interests, 

attitudes, and opinions that all are associated with science learning. These affective domains 

of Bahamian science learners (i.e., opinions, interest, and attitudes) were examined across 

three variable types: (1) gender (boys and girls); (2) school type (private school and public 

school) and; (3) geographic location (urban students and rural students). 

 In this chapter, the methodology that was used for the study is described and 

primarily focuses on the following areas: 

• Research approach; 

• Population; 

• Sample, sampling techniques and participation; 

• Instrumentation 

• Validity and Reliability; 

• Administration of the instrument; 

• Coding and Data Cleaning and; 
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• Data Analysis 

Research Approach 
The data collection approach for this study was a survey-based methodology, which is 

a part of the quantitative research tradition. This study can be classified as a nonexperimental 

descriptive survey design, meaning interpretive reasoning was employed in order to provided 

explanations for the patterns and relationships seen in the data (Cook & Cook, 2008). The aim 

of descriptive research is to describe a phenomenon and its characteristics and is more 

concerned with what has happened as supposed to why or how something occurred and as a 

result of this, often survey tools and other observation means are used in order to gather data 

(Nassaji, 2015).  

The responses from the ROSE questionnaire were analyzed through descriptive 

statistics, t-tests analyses, and Cronbach’s alpha for checks of reliability. First, descriptive 

statistics were employed to provide documentation on the experiences, interests, attitudes and 

opinions of Bahamian science learners and their overall perceptions of science, technology 

and the environment. Second, independent sample 2-tailed t-tests were used to study the 

statistical significance of the differences in the items’ means to illuminate differences among 

constructs and variables. Although non-parametric tests are strongly recommended for Likert 

or ordinal data, t-tests were used in order to compare the means for the two groups in each 

variable since as the most widely used and prescribed method of statistical analysis for ROSE 

studies (see Jidesjö, Oscarsson, Karlsson, & Stromdahl, 2009; Lavonen et al., 2008; Schreiner 

& Sjoberg, 2005).  The researcher used the conventional p ≤ 0.05 level of probability as the 

source for determining whether or not significant differences occurred between the groups of 
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students’ responses by gender, school type (private and public) and geographic location 

(urban and rural). Additionally, grand means were determined with pre-set clustered items. 

Vogt and Burke Johnson (2016) defined the grand mean as the “mean of means or simply the 

mean of all the data..” (p.179). According to the American Psychological Association’s 

Dictionary of Psychology (2018), the grand mean is the numerical average of a group of 

averages, such to understand means-within-means or certain sub-group means from mean 

totals. Third, Cronbach’s alpha was employed as measure of internal consistency “calculating 

a reliability estimate based on a single form of a test administered on a single occasion using 

one of the many available internal consistency equations” (Brown, 2002, para 3).  

 Survey-based Approach.  Bird (2009) described a survey as a tool to be used in the 

field of social sciences to gather information on social characteristics, attitudes and human 

reasoning behind concepts or constructs of interest and study. Further, as supposed to only 

gathering information from a small number of individuals, survey research is a means to 

collect information from a large, diverse group(s) of people.  For the purpose of this research 

study, a survey-based approach was a justifiable method for data collection because it allowed 

the researcher to obtain a large amount of information from a representative sample such to 

generalize about the population (Bahamian students). According to Sullivan and Artino 

(2013), survey research is advantageous because it is: (1) more cost effective; (2) faster to 

administer; (3) easier to distribute to a large population; (4) the most widely accepted method 

for measuring attitudes and; (5) a good tool to provide freedom of response to respondents 

(anonymity). The researcher used a cross-sectional survey design since the questionnaire data 

was obtained from a single sample taken from the intended population at only one time. 
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Population and sample 
 For this research study the target population consisted of all middle adolescent (14-16 

years old) students enrolled in either a private or public secondary school in The Bahamas. 

Although the study was geared towards any middle adolescent learner in The Bahamas, 

because of the archipelagic makeup of the country, it was not practically possible to sample 

from the entire Bahamas due to a number of constraints of logistics, time, and accessibility. 

As a result, the students sampled attending schools from eight islands in The Bahamas, 

namely, Abaco, Andros, Cat Island, Eleuthera, Exuma, Grand Bahama, Long Island, and New 

Providence.  The majority of schools in The Bahamas are located on the main island of New 

Providence (N=96) (Research and Planning Section Ministry of Education, 2019).  New 

Providence is also home to the largest population of students (public and private school 

students combined) (N=41,762) which is approximately 69% of the total K-12 student 

population of the country (Research and Planning Section Ministry of Education, 2019).  

Figure 1 shows a map of the geographic diversity of sampled areas for a representative 

sampling.  Similar efforts were made for other variables of interest to balance sampling by 

gender (male and female) and school type (private and public). In the total sample (N=1103), 

361 (32.7%) were boys and 74 (67.1%) were girls. Students participating in the survey were 

situated on eight different islands in The Bahamas (see Figure 1). The island of New 
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Providence had the largest percentage of student responses from the survey (56.2%), while the 

island of Eleuthera had the lowest number of student questionnaire responses (1.4%).  

 Urban and Rural Sampling. Students were sampled from both urban and rural 

areas in The Bahamas. For simplicity purposes, there was only one urban geographical 

location considered in the study (the island of New Providence) as the only identified urban 

area of The Bahamas. Per the Bahamas Department of Statistics (2017), New Providence is 

the most developed island in The Bahamas with the largest population of people (246,000) 

within the country’s capital city of Nassau. The other seven islands sampled in this study were 

categorized as rural as they are less developed, have far smaller populations, and largely lack 

amenities such as consistent electricity, hospitals, pipe borne water, efficient postal systems, 
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good roads and infrastructure, international airports, hospitals and internet access and 

facilities. Thus, the schools in these areas are representative of both urban and rural attributes. 

 In total, 28 schools across the eight islands of The Bahamas participated in the 

research study.  Please see Appendix B for a complete list of schools. As mentioned earlier, 

participants were between the ages of 14-16 years to meet the standard of 15 years old per 

ROSE sampling requirements. The total number of students that returned completed surveys 

eligible for analysis was (N =) 1105 out of 1116 received. This final sample had more female 

(n = 740) than male (n = 365) students who mainly attended public (n = 763) schools as 

compared to private schools (n = 342). Last, urban students (n = 621) exceeded rural students 

(n = 484) sampled.  The overall response rate was 1105 out of 1616 or 68%.  

Demographic data for the study also included the number of private school and public-

school student participants. Overall, 704 (65%) of the total sample were public school 

students. By location, public school students residing in the capitol (main island) made up 304 

(27.6%), while students who go to public school in the rural areas (non-main island) made up 

400 (36.3%).  Additionally, the sample consisted of 397 (36%) private school students in 

total. Students that attend private school and that live in the capitol (main island) consisted of 

313 (28.4%), while private school students from rural areas (non-main island) comprised 84 

(7.6%) of the total number of students in this demographic. 

On the questionnaire, students were asked about the length of their education in The 

Bahamas. What this variable sought to determine was the number of students who have been 

educated for a period of time outside of The Bahamas. Overall, there were 1005 (91.2%) 

students who stated that their entire education has been in The Bahamas, while 55 (5%) 
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students indicated that they have gone to school in a country outside of The Bahamas for a 

period of time. 

Students were also asked to respond to a question that asked about the number of 

books they have at home. This was included in the ROSE since quantity of books at home can 

serve as a proxy for the socioeconomic status (SES) of the parents (Keeves & Saha, 1997).  

Additionally, this measure can also be used as an indicator of economic capitol (i.e., family 

economic status) since research suggests that wealthy and well educated families ensure their 

children’s future by providing them with optimal, stimulating environments which includes 

ensuring that there are lots of books and other reading materials in the home (Bourdieu, 1986; 

Y. Yang & Gustafsson, 2004). Data from the study revealed that only 41 (3.7%) and 111 

(10.1%) of the students reported having more than 500 books and 251-500 books respectively 

at home (see Figure 2).   
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The ROSE instrument  
Studies related to investigating attitudes towards science have come under scrutiny 

because previous work in this area have used instruments that are not grounded in clearly 

stated theories (DeWitt et al., 2010).  The goals of the developers of the ROSE questionnaire 

were to fill this void by creating an instrument that could reliably and validly explore the 

construct of affect as it relates to attitudes towards science all while taking into context the 

cross-cultural differences of the many different students who would make up the population 

of the study (Schreiner & Sjøberg, 2004; Sjøberg & Schreiner, 2010).  The ROSE instrument 

and its predecessor Science and Scientists (SAS) are the first efforts to create instruments that 
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can be used to assess the affective domain of science education that can be used by multiple 

countries and with multiple cultures (Schreiner & Sjøberg, 2004)    

The ROSE Instrument Conception.  The original ROSE instrument that was used 

in this study (see Appendix A) was developed in Norway following several workshops, 

international deliberations, and piloting sessions where science education researchers were all 

in attendance (see Schreiner et al., 2004 for the complete history of ROSE development). It 

took approximately one and half years for the instrument to be completed by the expert 

Norwegian team after which it was further scrutinized and vetted by an international advisory 

board. This international advisory board was comprised of important science education 

researchers from all continents.  The creators of the instrument thought that it was important 

to create an instrument that could traverse cultural borders and promote discussion on how to 

make science education more relevant and purposeful while also respecting gender and 

cultural differences.  

  The ROSE Instrument Development. The introductory page of the ROSE 

questionnaire is devoted to collecting information in three areas: age, sex and nationality.  

These three variables form the data pool from which international comparisons are made per 

Jenkins and Pell (2006). Overall, the questionnaire is made up of ten parts (alphabetical 

sections labeled A through J) where nine of these ten sections address a different attribute of 

an affective construct (e.g., interest, attitude).  The remaining one section, Section J, is a 

demographic question which sought to find out more information about the respondent, which 

is explained later in this chapter.  One part to note on ROSE development is that ROSE 

architects felt the need to include environmental aspects related to science and technology 
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such to help science educators develop knowledge and have a keener awareness about the 

obstacles preventing students from becoming equipped about environmental problems 

(Schreiner & Sjøberg, 2004).  

 The ROSE Instrument Structure.  In total, the ROSE instrument has 251 items 

within 10 alphabetized sections (A to I) comprising of close-ended Likert responses (n = 250) 

and open-ended responses (n = 1).  

 Likert Responses.  The Likert scale was created as an instrument to measure the 

complex constructs often encountered in research in the social and psychological sciences 

(Likert, 1932). Typically, Likert scales are made up of statements that help to explain and 

outline the content and gist of the paradigm being measured (Warmbrod, 2014).  A response 

continuum accompanies each statement on the Likert scale where respondents indicate, for 

example, to what degree they either agree or disagree with the statement. There is a number 

assigned to each response and this number becomes the value for that response.  

Harpe (2015) among others (Brown, 2011; Sullivan & Artino, 2013), have offered 

many recommendations about the ideal number of responses on a scale. Typically, scales that 

are made up of an odd number of points (3, 5, 7, etc.) with the middle point representing a 

neutral category. However, this neutral point has been difficult to interpret and bring meaning 

(Oppenheim, 1992).  By assigning numerical values to the response categories, for example 

from 1-4 from the left to right, allows Likert-scales to be analyzed as quasi-intervals. This was 

done in order to make data analysis much easier, the distances between each of the categories 

are assumed to be intervals with equal sizes and with an arbitrary origin i.e. the distance from 

category 1 to category 2 is identical to the distance from category 2 to category 3. Data that is 
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presented as interval may be handled using addition and subtraction and further analyzed 

using various standard statistical methods (Ary, Jacobs, & Razavieh, 1996). Using Likert 

scales in this fashion has been widely suggested in the literature (Gable & Wolf, 1993; 

Robson, 2002) and on large international surveys like TIMSS and PISA it is the most 

common method of scaling.    

Likert items on the ROSE Instrument. Schuman and Presser (1979) opined that 

because close ended questions to not require any extensive writing, they are often quickly and 

easily answered, which would be ideal for 15 year old respondents. After many lengthy 

discussions and extensive reviews of the literature, the creators of the ROSE instrument 

decided to leave out the neutral middle point as well as a do not know category as a way of 

forcing the respondents to provide an answer and take a position. While, ROSE instrument 

creators agreed that this can be a point of debate since survey participants should have the 

right to remain neutral on an issue; they rebut this argument by clearly stating reminders 

throughout the instrument that students may refrain from marking an X in any box for any 

item that they do not wish to answer or do not know how to answer. In doing this, students 

still have the ability to remain neutral on a topic.  Therefore, all of the items on the ROSE 

instrument follow a similar presentation pattern. An initial prompt is presented, and the 

students are asked to give their responses by placing an X in the box that corresponds with 

their answers (see Appendix A). For all of the close ended questions a four category Likert-

type scale was used. For the various sections of the ROSE, 4-Point Likert responses spanned 

from: Disagree to Agree, Not interested to Very interested, Not important to Very important 

and Never to Rarely. The creators of the ROSE intentionally used mostly close ended 
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questions because administration of the instrument would be easier as well as the data 

obtained would be easier to code and analyze (Schreiner & Sjøberg, 2004). As Schreiner 

(2006) noted, the numbers are arbitrary values since it is challenging to know the exact 

quantity of affective factors such as attitude, interest, experience, agreement, etc.  

 Open-Ended Items.  Only one question, in section I of the ROSE instrument, is open-

ended, allowing students to share their thoughts and ideas in their own words. The creators of 

the ROSE instrument believed that adding an open-ended question to the instrument would 

allow for deeper more insightful responses from students (Schreiner et al., 2004). Typically, 

open-ended questions are also inserted into instruments because they allow respondents to 

express their spontaneous thoughts and ideas without being biased by suggesting responses 

(Reja, Manfreda, Hlebec, & Vehovar, 2003). The ROSE questionnaire that was administered 

to Bahamian students also included this open-ended question.  A copy of the ROSE 

questionnaire that was used with Bahamian students can be found in Appendix A. 

 Student Background Items. There are many difference activities, interests, 

experiences and out-of-school factors that help to shape a student’s relationship with and 

attitude towards science. Inclusive of such features are: gender, age, nationality home-

language spoke versus language of instruction (Schreiner & Sjøberg, 2004).  Also, one item 

asks students to indicate the number of books they have at home to provide information on 

participants’ socio-economic backgrounds.  The inspiration for including this item was from 

PISA, that the number of books children have at home reliably correlates with their 

socioeconomic status indicating their economic, social and cultural status (OECD, 2012).  

This item in Section J asked students to disclose how many books (not including magazines) 
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are present in the homes of students. The question was stated as follows: How many books are 

there in your home? There are usually 40 books per meter of shelving. Do not include 

magazines. The question offers seven different response choices: None, 1-10 books, 11-50 

books, 51-100 books, 101-250 books, 251-500 books and More than 500 books. This question 

was strategically placed at the end of the instrument because the creators of the ROSE felt that 

some students may initially feel uncomfortable about answering a question related to personal 

possessions and home conditions (Schreiner & Sjøberg, 2004). They further stated locating 

this question at the end of the survey, students would feel more trusting and comfortable, and 

would thereby be more inclined to give a response.  

 Bahamian Adaptations to the ROSE Instrument. It is also important to note that the 

ROSE questionnaire that Bahamian students received had labels on all points on the Likert 

scale. This differs from the original ROSE instrument where only the endpoints of the Likert 

scale are labelled. The researcher felt that it was very important to ensure that all points on the 

scale were labelled for two reasons: (1) to lessen student confusion and improve the quality of 

responses obtained; and (2) to add greater clarity to the meaning of the scale points in order to 

increase the reliability and validity of the results (Krosnick, 1999).   

 Although the ROSE instrument in prior research studies has primarily been used 

worldwide to make international comparisons between multi-national student cohorts, the 

main focus of this study is Bahamian data and Bahamian students. As a result, the researcher 

added additional background variables such as type of school (private versus public) and 

geographical location (urban versus rural) to the survey and analysis.  These variables were 

included in order to compare and contrast groups in the countrywide data.  



Texas Tech University, Tarah McDonald, May 2020 

53 
 

 ROSE Sections A, C, E: “What I want to learn about”.  The 108 items for this 

section are grouped into three different sections labeled A, C and E in order to avoid 

respondent fatigue. Statements under this section list possible topics for students to learn 

about in science, gauging their interest (very, somewhat, interested, and not).  The underlying 

hypothesis under this section is that although students may not aspire to have a science-based 

career or be scientists, they still find various aspects of science interesting and are curious 

about the subject matter. This battery of items aim to solicit information that will give insight 

into how science curricula may be developed in order to supply the unique interests of the 

various groups of students. It is important to note that items in sections A, C, and E are not 

without limitations. The statements supplied in this section of the questionnaire only seek to 

reveal what topics of interest lie within the group of sampled students. The items cannot and 

do not inform on the pedagogy behind effectively delivering interesting science lessons. In 

other words, how these interesting science topics ought to be grounded in the students’ 

perceptions, stemming from recollection of their personal experiences, and thusly interpreted 

as what the students perceive what they remember as interesting and effective science lessons.  

 ROSE Section B: “My future job”. Responses gained from this section of the 

ROSE instrument provides information about the future job significances of the students. The 

26 items listed under this section presents potential qualities and characteristics future careers. 

The statements are accompanied by choices on a 4-point Likert scale which ask students to 

indicate their perceptions of importance for each career characteristic listed.  

 ROSE Section D: “Me and the environmental challenges”. The responses 

gained from this section of the questionnaire will reveal more about how some young people 



Texas Tech University, Tarah McDonald, May 2020 

54 
 

relate to environmental issues. This section of the ROSE contains 18 items on students’ 

agreement in relation to environmental issues (using a 4-point Likert scale ranging from 

“Disagree” to “Agree”). 

 ROSE Section F: “My science classes”. This section of the ROSE instrument 

contains 16 opinion-based items on students’ agreement to respond to statements on a 4-point 

Likert scale. The information obtained from this segment of the instrument provides 

information about students’ experiences in their science classes, such as how confident they 

feel about the school science abilities, their enthusiasm for science at school, what they are 

able to get from science at school, how necessary they feel science education is, etc. 

 ROSE Section G: “My opinions about science and technology”. This section 

probes the students’ opinions of the purpose and function of science and technology. Section 

G is comprised of 16 items that queries students’ level of agreement on matters related to 

science and technology.  

 ROSE Section H: “My out of school experiences”. This question elicits 

information about the out-of-school experiences that students have had in science. The end 

goal of this battery of questions is to garner an understanding of the meaningful experiences 

students share. There are 61 items in section H about the activities or experiences they have in 

science, using a 4-point Likert scale that spanned from Never, Rarely, Sometimes, and Often.  

 ROSE Section I: “Myself as a scientist”. On the entire ROSE instrument this is 

the only open-ended question where students, through a free response, are permitted to share 

their thoughts and opinions.  This open response question serves as a valuable source of 

information since it can provide qualitative details that are not revealed from quantitative 
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Likert type items.  The question asked, ‘Assume that you are fully grown up and working as a 

scientist. You are free to do any research that you find important and interesting. Write some 

sentences about what you would like to do as a researcher and why.’ The first part of the 

question asked students what they would like to research if they were scientist conducting 

research that they find interesting and important. The second part of the question asks students 

to justify their responses to the first question by stating why they would want to conduct such 

research. To scaffold responses and have consistency of responses, students were given the 

writing prompts: ‘I would like to’ followed by three blank lines available for writing and 

‘Because’ with five blank lines for writing.   

Validity and Reliability 
 The quality of any instrument used in research depends on vetting through validity and 

reliability. Many regard validity as essentially a demonstration that an instrument measures 

what it intends, purports or claims to measure (Creswell, 2014). On the other hand, reliability 

can be thought of as an umbrella term for “dependability, consistency and replicability over 

time, over instruments and over groups of respondents” (Cohen et al., 2018, p. 268).  Both 

validity and reliability are critical when administrating in a new context, like The Bahamas. 

Validity of the ROSE Instrument in the Bahamas 
 The purpose of crafting the ROSE instrument was to explore the differences in 

affective domains of science teaching and learning objectives, such as differences perceptions 

related to attitudes, interests, agreement, etc. This makes this a challenging task since there 

are no direct statistical means for measuring affective dimensions (Kember & Leung, 2008).  
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The ROSE questionnaire had been created through a painstaking process of consultations and 

collaborations involving many different experts (Schreiner et al., 2004). This process has 

served to further triangulate the instrument and add to its validity. Establishing validity for the 

ROSE questionnaire involved the following: 

• International consultation about items in the questionnaire at the student, teacher and 

researcher level were given from many countries around the world; 

• A steady and methodical improvement of the instrument was completed by students 

and researchers from around the world reviewing the instrument for face validity;  

• Students had the opportunity to provide feedback and give their responses through 

interviews, discussions groups and in pilot studies; 

• Ongoing joint discussions about the ROSE questionnaire held between the architects 

of the ROSE and lead directors in the Graduate Studies in Science, Mathematics and 

Technology Education (GRASSMATE) programme. Feedback obtained from meeting 

with GRASSMATE personnel centered around establishing cultural balance and 

different values and worldviews from different cultures. The knowledge gained from 

these discussions impacted the second revision of the ROSE questionnaire items. 

Arguably, Bahamian students live in a unique cultural and historical context, however, the 

researcher believes that through all of the processes listed above, adequate validity has been 

established and that dimensions that the questionnaire aims to answer can be assessed.  

Further, expert review by the researcher and a second science educator with a doctorate in 

science education reviewed all items and found them to be relevant to students in the 
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Bahamas. These measures suggest valid inferences could be made from the evidence provided 

by the study and with Bahamian students. 

Reliability of the ROSE Administration in The Bahamas 
 As previously stated, reliability is concerned with how consistent results would be 

with different populations of respondents than from the original survey validation sample. 

There are multiple ways of estimating the reliability of a measurement (Cohen et al., 2018). 

However, in the context of the ROSE, as is seen in other research contexts, reliability issues 

are dealt with using rational analysis as supposed to statistical calculations (Schreiner & 

Sjøberg, 2019). As is stated by the creators of the ROSE, there was not the chance to 

“estimate the reliability of the questionnaire questions by conducting an equivalent survey. 

This means that in this research, reliability cannot be measured of calculated” (Schreiner & 

Sjøberg, 2019, p. 56). The only measure of reliability for this instrument can be internal 

consistency amongst clustered items (see Appendix C on page 199).  Reliability for the ROSE 

questionnaire was also recognized through the acknowledgement of this instrument being an 

established, widely used instrument that has been the basis for several published peer-

reviewed articles evaluating the relevancy of science in various countries (see ROSE, n.d.c.).  

Administration of the instrument 
 The survey was given between September 2018 to May 2019. In order to access 

schools across The Bahamas, the Director of the Ministry of Education was contacted and 

gave country wide approval (see Appendix D of Ministry of Education’s approval letter). 

Once schools were identified to be within survey parameters (i.e., serving students between 
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the ages of 14-16), letters of interest and a copy of the instrument (complete with student 

assent and parent consent forms) were developed for obtaining consent to conduct the study. 

 For schools in the urban area, research documents were hand delivered to all schools. 

Due to the large population of Haitian migrants in The Bahamas, the parental consent form 

was offered in both English and Haitian Creole to serve non-English speaking Haitian parents 

in the community. The parental consent form was translated by a professional Haitian Creole 

translator in order to ensure accuracy of translation.  Following these initial steps, the 

researcher went to each of these schools and sat and met with the school leadership in order to 

give an introduction to and answer their questions on the study. A letter describing the study 

was also handed to each principal (see Appendix E). 

 For the schools in the rural areas, letters of interest were not sent by mail, because 

schools in remote areas had poor access to postal services due to a country-wide interruption 

in postal services in 2018 and 2019. Instead, letters of interest were replaced by an 

introductory phone call which described the aim of the study, its importance and the overall 

final destination of the results obtained. Assurances for confidentiality were also given at this 

time in order to establish trust and build rapport. Letters of interest, a copy of the instrument 

etc. were given to rural school administrators when the researcher arrived at the site in order 

to begin the process of survey administration.  

Following initial meetings and introductions, dates and times for each school were set 

for when the administration of the instrument would be carried out.  At each school, a 

classroom teacher served as a point of contact with the researcher. The researcher sat and met 

with the teacher before the date of administration, explained the purpose of the study, went 
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through the items of the questionnaire, and described other important information for 

deploying the ROSE instrument. On the day of administration, while the researcher observed 

from a distance, the point of contact teacher distributed the questionnaires to the students and 

read the printed instructions aloud to ensure that they understand how to complete the survey. 

Students completed the questionnaires at home and returned them to school.  Students placed 

their surveys in envelopes given to their teacher, who then sealed the envelope. On the return 

date, the researcher came back to the school to collect the sealed envelope from the teacher.  

Challenges during the administration of the instrument 

 The schools scattered throughout the rural areas of The Bahamas required thorough 

planning in order to travel to these sites for data collection. Several islands, especially those 

far from the Nassau required trips by plane and boat. These modes of transportation were used 

to either administer the surveys, collect surveys, or both. Many times, flights or boat voyages 

did not have same day trips (or round trips which would allow sufficient time for survey 

administration or collection) which resorted in the researcher having to overnight in guest 

houses and hotels in these rural areas.  Further, many schools in the rural areas were spread 

out and not near to each other, requiring further planning for ground transportation. The 

completion of data collection at these sites would require extensive amounts of driving long 

distances over poorly maintained roads through settlements where there was little to no data 

or cell phone coverage. Although travel to these rural areas increased the rigor of the data 

collection process exponentially, the researcher felt that it was important to ensure a 

representative sample of students throughout as many parts of The Bahamas as possible. 
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Coding and data cleaning 
 All ROSE questionnaire scripts were randomly assigned six-digit identification 

numbers. The first digit in the identification number indicated whether the script belonged to 

either a private school or public school student from either the urban area or any of the rural 

areas. The remaining last five digits were assigned using a random number assigner website. 

Assigning these ID numbers was done in order to maintain anonymity.  

 The computer programme used for data coding and analysis was Statistical Package 

for Social Science (SPSS) (Statistical Package for Social Sciences (SPSS) Inc., 2019) version 

26 for Windows. Data was first entered into an Excel master file. This data was then 

transferred from Excel into the prepared SPSS data file that was obtained by the researcher 

from the ROSE data recommendations (ROSE, n.d.). The data was entered in by the 

researcher and one data entry assistant, who was trained by the researcher and spot checked 

for reliability of data entry. Both people entered data in compliance with guidelines described 

in the ‘ROSE Handbook’ (ROSE, n.d.). The researcher entered in approximately 50% of the 

data, the other 50% of data was entered in by the data assistant.  

 As previously described, all 4-point Likert scales used in the ROSE questionnaire 

administered to students in The Bahamas were labelled. Entries for each scale were done on a 

scale from one to four. Students indicated their responses by placing an X in the appropriate 

box. An X in the first box was coded and entered as 1, an X in the second box was coded and 

entered as 2, the third box as 3, and the fourth box as 4 to represent the value of the Likert 

response. Additionally, number codes for national items were fitted into the SPSS empty data 

file. The number codes that were used for the eight islands and the type of school (private or 
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public) that the students attended were all inserted. Each of the eight islands was given a 

number from one to eight.  

While entering the data, if any cases were found where the student either left empty 

spaces, chose two or more categories for more than one item or answered using some sort of 

pattern, those variables were coded with a ‘9’and were regarded as missing data. This coding 

system was used with all of the questionnaires (see code books for close and open-ended 

questions in Appendix F and Appendix G, respectively).  

Data cleaning was accomplished by scanning for empty cells, cells coded for numbers 

that were not numbers allowed for the question or cells that were coded with two or more 

digits.  In all the questionnaires, any respondent who did not satisfactorily fill in categories, 

which included filling in using symmetric patterns, leaving empty spaces, or submitting 

pages/choices of two or more categories for an item, all of those items were coded with a 

value of 9 and regarded as missing data. Because each of the questionnaire scripts were 

assigned a unique identification number, it was possible to locate scripts and confirm any 

coding or data entry errors. The overall data entry and cleaning process was extremely time 

consuming. This is especially so considering there were 250 items along with the country 

specific data for each of the 1116 scripts received.   

Data Analysis 
 In order to explore the statistically significant differences between the two groups of 

means an independent sample 2-tailed t-test was performed at p ≤ 0.05.  This analysis was 

used as the basis for reporting the differences between means of boys’ and girls’ scores, 
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private school students and public school students’ scores, and urban students’ and rural 

students’ scores.  

 Analysis of the Close-Ended Items. During the data analysis process some of the 

items were deliberately grouped into clusters based on content (subject matter) and context. In 

order to gain a better understanding about Bahamian pupils’ interest in science subject areas, 

some of the science topics were categorized into clusters of science subjects or disciplines. 

The clusters used in this study form a hybrid of clustered items that were influenced by: (1) 

the original cluster of items in Sections A, C, and E by content and context compiled by the 

creators of the ROSE (Schreiner & Sjøberg, 2004) and; (2) a list of science subjects covered 

in the General Science Bahamas Junior Certificate (BJC) course taught in The Bahamas (The 

Government of The Bahamas, 2011). This was done so as to give an idea of where items 

might fit in the traditional science curriculum covered in Bahamian secondary schools. The 

items selected were placed into one or more the following science subject (cluster) areas:  

• Biology: Health Science (Health Risk) 

• Biology: Health Science (Health Enhancement) 

• Human Biology 

• Botany 

• Zoology 

• Agricultural Science 

• Chemistry (content) 

• Chemistry (context) 

• Physics (content) 
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• Physics (context) 

• Environmental Education and; 

• Technology Education 

 As mentioned earlier, several of the ROSE items from sections A, C, and E 

mentioned unusual and somewhat provocative topics outside of the traditional realm of 

science learning such as ghosts, witches, horoscopes and the juxtaposition between science 

and religion. Therefore, not all of the items listed under sections A, C, and E could be 

clustered into either content or context science subject areas. On the other hand, several items 

by their nature were eligible to be placed under more than one cluster. The items that appear 

under each cluster were specially selected and their internal consistency was verified based on 

Cronbach’s alpha values for each cluster. The Cronbach’s alpha values ranged from 0.671 to 

0.881 (for further details, refer to Appendix C).  A Cronbach’s alpha (α) was used as a 

measure of the average correlation among all of the items that formed the cluster (Cohen et 

al., 2018) at a minimum standard value of 0.7.  Internal consistency examined how cohesive 

or inter-related responses to Likert scale items were (Warmbrod, 2014) and grand means for 

each of the variables were examined (e.g. boys/girls, private school/public school students 

etc.) and determined in order to make comparisons between groups.  

 Using the ‘neutral position’ to make comparisons of responses. Students participating 

in the survey were asked to respond to the questionnaire statement by selecting an option on a 

4-point Likert-type scale rating, ranging, for example from “Not important” having a score of 

“0” to “Very important” having a score of “4”. The mean values for each subset were 

established to give the general depiction of general preference levels for boys and girls, rural 
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and urban pupils and private school and public-school students. Within these groups of 

variables, the mean value of each statement/topic was determined. These are presented either 

in table form or via figures, starting with the statement that had the highest mean values and 

therefore the most preferred statement of pupils (very interested, very important, agree and 

often) to the statement that had the lowest mean values and therefore the least  preferred 

statement (not interested, not important, disagree and never). The standard deviations showing 

how the scores are distributed around the mean values are reported in the tables located in the 

various sections of this work. 

 The middle point of the scale is regarded as a mean score of 2.5 and is taken to signify 

a ‘neutral’ position. The value representing a neutral position was used in this study to 

indicate a position in their responses where survey participants were, for example, neither 

interested nor disinterested with an item statement on the questionnaire. This was done in 

order to make comparisons of different profiles more simplistic and straightforward. Taking 

this into consideration, it must be noted that a mean value above or below 2.0 does not 

suggest that all pupils may either be very interested or not interested with a statement, but the 

majority were.  

 Analysis of the Open-Ended Item. The student responses given to the first part of the 

question were open-coded such that they could be categorized into different subject matter 

areas (e.g. physics, chemistry, psychology, space, etc.).  The second part of the question was 

classified in terms of intrinsic motivation and personal values (curiosity, helping 

people/animals, seeking wealth, etc.). Students’ responses (n =1105) submitted were open-

coded, categorized into the bulleted code book below. 
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• Biology 

o Human, body 

o Diseases, medicine, cure 

o Microbiology, gene technology 

o Animals, plants, nature 

o Other- biology related 

• Technology 

o Computers, electronic, new tech 

o Motors, buildings, roads, cars, transport etc. 

o Weapon  

o Other- technology related 

• Environment 

• Earth (weather, climate) 

• Chemistry (atoms, reactions etc.) 

• Physics (electricity, heat, etc.) 

• Space (stars and planets, black holes, space travel etc.) 

• Psychology and human behavior 

• Invent things 

• Do experiments, work on laboratory 

• Paranormal, philosophical, mysterious, wonder etc. 

• Social and economic sciences 

• Do not want to do research 
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• Other 

Responses giving reasons why choices have been made include the following: 

• Curiosity, interests, seems fun, want to, exciting 

• Related to the profession I want 

• Important in general for society/humanity 

• To help people, animals etc. 

• To get rich, popular, famous 

• Other  

These categories were established by the ROSE team and were used to classify responses 

from all the ROSE country participants. The entries displayed in the table show the 

number of students (and their corresponding percentages) whose responses fell into each 

category. Please note that it is possible for a student to have given responses that were 

applicable to more than one category. The codebook analysis or process is found in 

Appendix G.  
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CHAPTER IV 

RESULTS 
 

This chapter aims to share the findings of a 2018–2019 deployment of the ROSE 

questionnaire in The Bahamas. Analyses of closed (via means of t-tests) and open-ended 

(coded) data were made to determine students’ experiences in and perceptions of science and 

technology in order to ascertain the relevancy (i.e., interest, opinion, and attitudes) of science 

and technology among school-aged adolescents (ages 14–16). The following sections are 

addressed by research questions, denoted by information gathered in the specific section of 

the ROSE questionnaire in parentheses. Thus, the results for each question are presented in 

sections. The research questions based on the ROSE questionnaire were explored by gender 

(male/female), school type (public or private) and school location—urban (main island) or 

rural (not on the main island) for science experiences in formal (classroom-based) science 

education experiences (Section F) and informal (out of classroom) science education 

experiences (Section H), by interests in science and technology (Sections A, C, and E) and the 

environment (Section D) and by examining students’ attitudes and opinions about science and 

technology (Section G) and their thoughts about their future careers (Section B). 

Students’ Experiences with Formal Science Education (ROSE Section F) 
 
 Section F of the questionnaire was based on Research Question 1a or students’ 

experiences, by gender (boy/girl), school type (private/public), as well as location 

(urban/rural) with formal (classroom based) science education.  

 With respect to gender, there were statistically significant differences for seven school 

science experiences as shown in Table 1. The list is sorted by gender differences in ascending 
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order. Positive differences (at the end of the list) indicate that those means are in favor of girl 

students. Items where there is a statistically significant difference (p < 0.05) are in bold.  

Table 1 

Mean Values and Standard Deviations for Girls’ and Boys’ List of School Science 
Experiences 

Statements on Science Classes Girl 
M (SD) 

Boy 
M (SD) 

Mean Difference 
(Girl–Boy) p-value 

F16 I would like to get a job in 
technology 2.12 (1.173) 2.81 (1.154) -0.69 0.000 

F14 I would like to become a scientist 1.87 (1.120) 2.18 (1.165) -0.31 0.000 

F05 I like school science better than most 
other subjects 2.36 (1.206) 2.60 (1.156) -0.24 0.002 

F03 School science is rather easy for me 
to learn 2.65 (1.014) 2.87 (1.003) -0.22 0.010 

F15 I would like to have as much science 
as possible at school 2.52 (1.136) 2.69 (1.093) -0.17 0.027 

F02 School science is interesting 3.16 (0.925) 3.29 (0.825) -0.13 -0.031 

F04 I like school science better than most 
other subjects 2.77 (1.204) 2.84 (1.072) -0.07 0.284 

F06 I think everybody should learn 
science at school 3.05 (1.099) 3.10 (1.003) -0.05 0.502 

F09 I think that the science I learn at 
school will improve my career 
chances 

2.81 (1.052) 2.85 (0.994) -0.04 0.645 

F11 School science has increased my 
curiosity about things we cannot yet 
explain 

3.06 (0.974) 3.10 (0.926) -0.04 0.490 

F13 School science has shown me the 
importance of science for our way of 
living 

3.31 (0.954) 3.28 (0.907) 0.03 0.622 

F08 The things that I learn in science at 
school will be helpful in my 
everyday life 

3.06 (1.114) 3.02 (0.956) 0.04 0.591 

F10 School science has made me more 
critical and skeptical 3.19 (0.992) 3.15 (0.923) 0.04 0.549 

F12 School science has increased my 
appreciation of nature 3.19 (0.939) 3.11 (0.881) 0.08 0.208 
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Table 1. Continued     

Statements on Science Classes Girl 
(M(SD) 

Boy 
M(SD) 

Mean Difference 
(Girl-Boy) p-value 

F07 The things that I learn in science at 
school will be helpful in my 
everyday life 

3.18 (0.968) 3.08 (0.917) 0.10 0.110 

F01 School science is a difficult subject 2.48 (1.057) 2.20 (1.086) 0.28 0.000 

Notably, males agreed more than females that they would like to get a job in 

technology, become a scientist, think that school science is better than other subjects, school 

science is rather easy to learn, that they would like to have as much science as possible in 

school and the school science is interesting. On the other hand, females agreed more than 

males that school science is a difficult subject.  

 With respect to school type (private/public), there were statistically significant 

differences for three science experiences as shown in Table 2. Private school students more 

than public school students agreed that school science was interesting (F02) and science 

learned in school will be helpful in their everyday lives (F07). They also would like to have as 

much science as possible at school (F15). The list is sorted by urban–rural differences in 

ascending order. Positive differences (at the end of the list) indicate that those means are in 

favor of private school students. Items where there is a statistically significant difference (p < 

0.05) are in bold.  
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Table 2  

Mean Values and Standard Deviation for Private and Public School Students on the List of 
School Science Experiences 
 

Statements on Science Classes Private 
M (SD) 

Public 
M (SD) 

Mean Difference 
(Private–Public) p-value 

F16 I would like to get a job in 
technology 2.30 (1.172) 2.36 (1.230) -0.06 0.455 

F13 School science has shown me the 
importance of science for our way 
of living 

3.30 (0.954) 3.30 (0.934) 0.00 0.896 

F06 I think everybody should learn 
science at school 3.08 (1.070) 3.06 (1.068) 0.02 0.766 

F07 The things that I learn in science at 
school will be helpful in my 
everyday life 

3.17 (0.938) 3.14 (0.961) 0.03 0.585 

F11 School science has increased my 
curiosity about things we cannot yet 
explain 

3.09 (0.938) 3.06 (0.970) 0.03 0.692 

F01 School science is a difficult subject 2.42 (1.076) 2.38 (1.073) 0.04 0.525 

F10 School science has made me more 
critical and sceptical 3.21 (0.917) 3.16 (0.998) 0.05 0.457 

F12 School science has increased my 
appreciation of nature 3.20 (0.895) 3.14 (0.939) 0.06 0.361 

F05 I like school science better than 
most other subjects 2.48 (1.191) 2.41 (1.198) 0.07 0.396 

F03 School science is rather easy for me 
to learn 2.77 (1.008) 2.69 (1.019) 0.08 0.212 

F09 I think that the science I learn at 
school will improve my career 
chances 

2.89 (0.978) 2.79 (0.061) 0.10 0.145 

F04 I like school science better than 
most other subjects 2.86 (1.126) 2.75 (1.182) 0.11 0.129 

F02 School science is interesting 3.30 (0.853) 3.15 (0.915) 0.15 0.008 

F08 The things that I learn in science at 
school will be helpful in my 
everyday life 

3.14 (1.042) 2.99 (1.076) 0.15 0.032 

F15 I would like to have as much 
science as possible at school 2.68 (1.096) 2.52 (1.137) 0.16 0.022 

F14 I would like to become a scientist 2.00 (1.116) 1.195 (1.159) 0.81 0.513 
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 Upon examining data for student location (urban—main island/rural—not main 

island), there were statistically significant differences for two school science experiences seen 

in Table 3. Rural students agreed more than urban students that school science is a difficult 

subject (F01). Urban students agreed more than rural students that the things learned in 

science at school will be helpful to their everyday lives (F07). The list is sorted by urban–rural 

differences in ascending order. Positive differences (at the end of the list) indicate that those 

means are in favor of urban students. Items that are statistically significant (p < 0.05) are in 

bold. 

Table 3 

Mean Values and Standard Deviation for Urban and Rural Students on the List of School 
Science Experiences 

Statements on Science Classes Urban 
M (SD) 

Rural 
M (SD) 

Mean Difference 
(Urban–Rural) p-value 

F01 School science is a difficult 
subject 2.33 (1.075) 2.48 (1.068) -0.15 0.021 

F16 I would like to get a job in 
technology 2.29 (1.197) 2.41 (1.223) -0.12 0.117 

F06 I think everybody should learn 
science at school 3.02 (1.086) 3.13 (1.044) -0.11 0.098 

F13 School science has shown me 
the importance of science for 
our way of living 

3.26 (0.955) 3.34 (0.923) -0.08 0.194 

F11 School science has increased 
my curiosity about things we 
cannot yet explain 

3.05 (0.976) 3.11 (0.937) -0.06 0.319 

F12 School science has increased 
my appreciation of nature 3.14 (0.939) 3.19 (0.904) -0.05 0.404 

F15 I would like to have as much 
science as possible at school 2.57 (1.130) 2.58 (1.119) -0.01 0.862 

F10 School science has made me 
more critical and sceptical 3.18 (0.974) 3.18 (0.967) 0.00 0.92 

F07 The things that I learn in science 
at school will be helpful in my 
everyday life 

3.17 (0.965) 3.12 (0.937) 0.05 0.413 
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Table 3. Continued     

Statements on Science Classes Urban 
M (SD) 

Rural 
M (SD) 

Mean Difference 
(Urban–Rural) p-value 

F04 I like school science better than 
most other subjects 2.82 (1.176) 2.76 (1.148) 0.06 0.42 

F09 I think that the science I learn at 
school will improve my career 
chances 

2.85 (1.037) 2.79 (1.030) 0.06 0.349 

F02 School science is interesting 3.24 (0.896) 3.16 (0.895) 0.08 0.186 

F03 School science is rather easy for 
me to learn 2.76 (1.027) 2.68 (0.999) 0.08 0.205 

F05 I like school science better than 
most other subjects 2.49 (1.198) 2.37 (1.190) 0.12 0.106 

F14 I would like to become a 
scientist 2.04 (1.159) 1.88 (1.119) 0.16 0.200 

F08 The things that I learn in science 
at school will be helpful in my 
everyday life 

3.13 (1.080) 2.93 (1.040) 0.20 0.002 

Section F of the ROSE questionnaire, entitled “My Science Classes,” asked students 

their level of agreement to 16 items on their school science experiences. Each statement was 

coded as Disagree (coded 1) to Agree (coded 4) and responses that were missing were coded 

as a 9 (missing data). Item F1 (school science is a difficult subject) is a negative statement and 

was reverse coded when analyzing the data. 

 Pupils showed a fair amount of agreement toward school science with an overall mean 

of 2.84. This mean value is very near to the neutral response value of 2.5. From the data, boys 

showed more positive perceptions about school science compared to girls as they indicated 

higher levels of agreement with the 16 statements found on this section of the questionnaire. 

The data for boys’ and girls’ mean responses can be found in Figure 3. Both genders 

presented results showing some degree of variation with regard to experiences with in-school 
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science (mean scores ranged from 2.18 (1.165) to 3.29 (0.825) for boys and 1.87 (1.120) to 

3.31 (0.954) for girls).  

Figure 3. Boys’ and girls’ perceptions of school science. 

Differences Between Genders 

 There were not many statistically significant differences between genders in Section F. 

For items that did show statistically significant differences, the differences were very near to 

0.05, which can be interpreted to mean that both groups shared similarities.  This shows that 

both genders have had similar experiences with a number of facets of school science. The 

differences in responses between both genders are found in Table 1.  
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Only seven of the 16 items found in the school science section (section F of the ROSE 

questionnaire) showed statistically significant differences by gender (p < 0.05). Only item F01 

had a statistically significant difference that favored girls. This one item suggests that overall 

girls agreed more than boys that school science is a difficult subject. The remaining six items 

that showed a statistically significant difference were skewed by gender (boys). In particular, 

boys agreed more than girls that school science is interesting and that it is an easy subject to 

learn. Boys also agreed more than girls with the statements that they like school science better 

than other subjects and that they would like to have more science in school. Statistically 

significant means also in favor of boys highlighted that boys are more in agreement with 

becoming scientists (item F14) and getting jobs in technology (item F16).  

Differences Between Public and Private School 

 Data used to examine responses of both private school and public school students 

showed that, overall, private school students possess more positive perceptions of school 

science than public school students with means of 2.90 and 2.82 respectively. Means for 

private school students ranged from 2.01 to 3.33 while mean ranges for public school students 

were recorded as 1.97 to 3.30. A comparison of means for school types (private and public) 

can be found in Figure 4.  
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Figure 4. Private school and public school students’ perceptions of school science. 

There were only a small number of items (three in total) that showed statistically 

significant differences by school type (p < 0.05). This is suggestive that both groups of 

students have experienced similar sentiments with some factions of school science. 

Statistically significant differences that did emerge were all in favor of private school students 

as seen in Table 2. Specifically, private school students agreed more than public school 

students that school science is interesting (item F2), the science learned in school will 

improve their career choices (item F09), and that they would agree more to have as much 

science in school as possible (item F15).  
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Differences Between School Locations  

The questionnaire results for urban school students and rural students revealed that 

experiences with school science are similar. Generally, students from both school locations 

(urban and rural) expressed relatively positive attitudes towards school science. The mean 

values for rural school students ranged from 3.34 to 1.88 and 3.26 to 2.04 for urban school 

students (see Figure 5). 

Figure 5. Urban school and rural school students’ experiences with school science. 

Most of the students from urban schools possessed more positive attitudes to school 

science than rural students since means for this group were generally higher for most of the 

items under this section. Nonetheless, results for data analysis showed that both urban 

students and rural students perceive school science to be a difficult subject (item F01) since 
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overall means for this item were slightly below the neutral response value of 2.5. 

Additionally, both urban students and rural students have negative perceptions about 

becoming a scientist (item F14) since means for this item are very low (M = 2.04 and              

M = 1.88, respectively). A notable difference between the groups’ perceptions of school 

science was found regarding students’ attitudes towards school science as a subject that will 

improve career choices (item F08). Pupils that attend urban schools were more optimistic 

about the potential that school science has for broadening their career options (M = 3.13) 

when compared to rural school students who appeared to perceive this less (M = 2.93).  

Students’ Experiences with Informal Science Education (ROSE Section H) 
 
 Section H of the ROSE questionnaire was based on Research Question 1b or students’ 

experiences by gender (boy/girl), school type (private/public), as well as location (urban—

main island)/rural—not main island) of informal (out-of-school) science education. This 

battery contained 61 items on interests and activities used to determine what kind of 

experiences students have beyond school time that might have some influence on their 

perceptions of science and technology. 

With respect to gender, there were statistically significant differences for six out-of-

school science experiences as shown in Table 4. The list is sorted by gender differences in 

ascending order. Items that are statically significant different (p ≤ 0.05) are in bold. Positive 

differences at the bottom of the list indicate that girls have higher responses for those items.   
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Table 4 

Mean Values and Standard Deviation for Girls and Boys on the Whole List of Out-of-School 
Science Experiences 

Out-of-School Experiences Girl 
M (SD) 

Boy 
M (SD) 

Mean Difference 
(Girl–Boy) p-value 

H16 participated in fishing 2.28 (1.135) 2.50 (1.138) -0.22 0.004 

H40 connected an electric lead to a 
plug, etc. 2.02 (1.168) 2.21 (1.173) -0.19 0.013 

H38 recorded on video, DVD or 
tape recorder 2.66 (1.133) 2.84 (1.063) -0.18 0.013 

H22 made a fire from charcoal or 
wood 2.01 (1.087) 2.17 (1.115) -0.16 0.028 

H33 used an air gun or rifle 1.56 (0.960) 1.71 (1.002) -0.15 0.019 

H21 put up a tent or shelter 1.91 (1.019) 2.05 (1.232) -0.14 0.066 

H39 changed or fixed electric bulbs 
or fuses 2.32 (1.111) 2.46 (1.083) -0.14 0.054 

H52 opened a device (radio, watch, 
computer, telephone, etc.) to 
find out how it works 

2.86 (1.106) 3.00 (1.048) -0.14 0.051 

H32 made a bow and arrow, 
slingshot, catapult or 
boomerang 

2.02 (1.080) 2.15 (1.054) -0.13 0.066 

H60 used tools like a saw, 
screwdriver or hammer 2.69 (0.985) 2.82 (0.999) -0.13 0.043 

H54 cooked a meal 3.35 (0.801) 3.47 (0.702) -0.12 0.009 

H02 read my horoscope (telling 
future from the stars) 1.89 (1.121) 2.00 (1.119) -0.11 0.145 

H42 measured the temperature with 
a thermometer 2.43 (1.016) 2.54 (1.006) -0.11 0.084 

H04 used a compass to find 
direction 1.79 (0.945) 1.89 (1.029) -0.10 0.126 

H15 participated in hunting 1.61 (0.997) 1.71 (1.040) -0.10 0.150 

H50 sent or received e-mail 3.45 (0.844) 3.55 (0.756) -0.1 0.070 

H45 sent or received an SMS (text 
message on mobile phone) 3.64 (0.747) 3.73 (0.642) -0.09 0.065 

H47 played computer games 3.40 (0.856) 3.49 (0.788) -0.09 0.091 

H18 made compost of grass, leaves 
or garbage 1.68 (0.983) 1.76 (1.03) -0.08 0.229 

H13 watched nature programmes 
on TV or in a cinema 2.65 (1.04) 2.72 (0.989) -0.07 0.266 

H57 used a crowbar (jemmy) 1.61 (0.902) 1.68 (0.931) -0.07 0.225 
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Table 4. Continued     

Out-of-School Experiences Girl 
M (SD) 

Boy 
M (SD) 

Mean Difference 
(Girl–Boy) 

p-
value 

H61 charged a car battery 1.68 (1.009) 1.75 (1.032) -0.07 0.277 

H10 milked animals like cows, 
sheep or goats 1.25 (0.679) 1.31 (0.764) -0.06 0.162 

H34 used a water pump or siphon 2.22 (1.054) 2.28 (1.050) -0.06 0.404 

H06 watched (not on TV) an animal 
being born 1.86 (1.044) 1.91 (1.011) -0.05 0.485 

H07 cared for animals on a farm 1.86 (1.041) 1.91 (1.017) -0.05 0.411 

H17 planted seeds and watched 
them grow 2.52 (1.012) 2.57 (0.969) -0.05 0.458 

H19 made an instrument (like a 
flute or drum) from natural 
materials 

1.48 (0.86) 1.53 (0.953) -0.05 0.456 

H08 visited a zoo 2.34 (0.975) 2.38 (0.937) -0.04 0.486 

H25 cleaned and bandaged a wound 2.86 (0.991) 2.90 (0.96) -0.04 0.527 

H37 used a windmill, watermill, 
waterwheel, etc. 1.40 (0.805) 1.44 (0.801) -0.04 0.523 

H44 used a mobile phone 3.75 (0.654) 3.79 (0.566) -0.04 0.258 

H56 used a wheelbarrow 1.92 (0.963) 1.96 (0.995) -0.04 0.450 

H58 used a rope and pulley for 
lifting heavy things 1.92 (1.005) 1.96 (0.996) -0.04 0.536 

H14 collected edible berries, fruits, 
mushrooms or plants 2.46 (1.126) 2.49 (1.106) -0.03 0.679 

H26 seen an X-ray of a part of my 
body 2.00 (1.099) 2.03 (1.086) -0.03 0.613 

H29 been to a hospital as a patient 2.43 (1.066) 2.46 (1.043) -0.03 0.688 
H46 searched the Internet for 

information 3.78 (0.605) 3.81 (0.543) -0.03 0.412 

H48 used a dictionary, 
encyclopaedia, etc., on a 
computer 

3.57 (0.746) 3.60 (0.664) -0.03 0.533 

H49 downloaded music from the 
Internet 3.63 (0.759) 3.66 (0.734) -0.03 0.533 

H59 mended a bicycle tube 1.69 (0.992) 1.72 (1.052) -0.03 0.601 

H23 prepared food over a campfire, 
open fire or stove burner 2.45 (1.119) 2.47 (1.129) -0.02 0.764 

H31 used a camera 3.53 (0.765) 3.55 (0.739) -0.02 0.791 

H41 used a stopwatch 2.79 (0.939) 2.81 (0.972) -0.02 0.644 

H01 tried to find the star 
constellations in the sky 2.23 (1.056) 2.24 (1.051) -0.01 0.897 
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Table 4. Continued     

Out-of-School Experiences Girl 
M (SD) 

Boy 
M (SD) 

Mean Difference 
(Girl–Boy) 

p-
value 

H11 made dairy products like 
yoghurt, butter, cheese or ghee 1.31 (0.75) 1.32 (0.742) -0.01 0.837 

H55 walked while balancing an 
object on my head 2.38 (0.944) 2.39 (0.936) -0.01 0.841 

H03 read a map to find my way 2.17 (0.954) 2.16 (0.972) 0.01 0.861 

H30 used binoculars 2.21 (1.038) 2.20 (0.961) 0.01 0.873 

H35 made a model such as toy plane 
or boat, etc. 2.19 (1.056) 2.18 (1.044) 0.01 0.885 

H36 used a science kit (like for 
chemistry, optics or electricity) 1.80 (0.991) 1.78 (0.944) 0.02 0.758 

H43 used a measuring ruler, tape or 
stick 3.30 (0.845) 3.28 (0.866) 0.02 0.803 

H09 visited a science center or 
science museum 2.05 (0.997) 2.02 (0.961) 0.03 0.630 

H27 taken medicines to prevent or 
cure illness or infection 3.17 (0.904) 3.14 (0.875) 0.03 0.576 

H28 taken herbal medicines or had 
alternative treatments 
(acupuncture, homeopathy, 
yoga, healing, etc.) 

2.33 (1.148) 2.30 (1.097) 0.03 0.630 

H51 used a word processor on the 
computer 3.29 (0.954) 3.26 (0.993) 0.03 0.672 

H20 knitted, weaved, etc. 2.04 (1.035) 2.00 (1.021) 0.04 0.564 

H24 sorted garbage for recycling or 
for appropriate disposal 2.00 (1.030) 1.96 (1.014) 0.04 0.472 

H53 baked bread, pastry, cake, etc. 3.05 (0.954) 3.01 (0.944) 0.04 0.509 
H05 collected different stones or 

shells 2.63 (0.997) 2.57 (0.977) 0.06 0.390 

H12 read about nature or science in 
books or magazines 2.58 (0.996) 2.51 (0.994) 0.07 0.282 

 Males stated more often than females that they participated in fishing; connected an 

electric lead to a plug; recorded on video, DVD, or tape recorder; made a fire from charcoal or 

wood; used an air gun or rifle; and cooked a meal.  
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 With respect to school type (private/public), there were statistically significant 

differences for six out-of-school science experiences as shown in Table 5 (items H24, H58, 

H12, H15, H19 and H16).  

Table 5  

Mean Values and Standard Deviation for Private School Students and Public School Students 
on the Whole List of Out-of-School Science Experiences 

Out-of-School Experiences Private 
M (SD) 

Public 
M (SD) 

Mean Difference 
(Private–Public) p-value 

H24 sorted garbage for recycling or for 
appropriate disposal 1.92 (0.994) 2.12 (1.066) -0.20 0.002 

H06 watched (not on TV) an animal 
being born 1.81 (0.995) 2.00 (1.091) -0.19 0.060 

H58 used a rope and pulley for lifting 
heavy things 1.87 (0.971) 2.05 (1.049) -0.18 0.006 

H12 read about nature or science in 
books or magazines 2.50 (0.985) 2.67 (1.008) -0.17 0.011 

H15 participated in hunting 1.59 (0.961) 1.74 (1.094) -0.15 0.030 

H18 made compost of grass, leaves or 
garbage 1.66 (0.980) 1.79 (1.028) -0.13 0.054 

H19 made an instrument (like a flute or 
drum) from natural materials 1.45 (0.841) 1.58 (0.971) -0.13 0.035 

H07 cared for animals on a farm 1.83 (1.030) 1.95 (1.035) -0.12 0.069 

H20 knitted, weaved, etc 1.98 (1.003) 2.10 (1.076) -0.12 0.069 

H52 opened a device (radio, watch, 
computer, telephone, etc.) to find 
out how it works 

2.87 (1.094) 2.99 (1.077) -0.12 0.087 

H60 used tools like a saw, screwdriver 
or hammer 2.69 (0.994) 2.81 (0.981) -0.12 0.068 

H57 used a crowbar (jemmy) 1.59 (0.900) 1.70 (0.929) -0.11 0.072 

H37 used a windmill, watermill, 
waterwheel 1.38 (0.756) 1.48 (0.886) -0.10 0.085 

H41 used a stopwatch 2.83 (0.943) 2.73 (0.958) -0.10 0.123 

H08 visited a zoo 2.32 (0.981) 2.41 (0.924) -0.09 0.135 

H32 made a bow and arrow, slingshot, 
catapult or boomerang 2.03 (1.057) 2.12 (1.101) -0.09 0.248 

H54 cooked a meal 3.36 (0.783) 3.45 (0.751) -0.09 0.061 
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Table 5. Continued     

Out-of-School Experiences Private 
M (SD) 

Public 
M (SD) 

Mean Difference 
(Private-Public) p-value 

H01 tried to find the star constellations 
in the sky 2.20 (1.035) 2.28 (1.089) -0.08 0.250 

H04 used a compass to find direction 1.80 (0.959) 1.87 (0.999) -0.07 0.248 

H10 milked animals like cows, sheep or 
goats 1.24 (0.667) 1.31 (0.775) -0.07 0.151 

H13 watched nature programmes on TV 
or in a cinema 2.65 (1.015) 2.71 (1.044) -0.06 0.386 

H34 used a water pump or siphon 2.22 (1.050) 2.28 (1.056) -0.06 0.337 

H55 walked while balancing an object 
on my head 2.36 (0.926) 2.42 (0.968) -0.06 0.295 

H03 read a map to find my way 2.15 (0.958) 2.20 (0.963) -0.05 0.446 

H33 used an air gun or rifle 1.59 (0.946) 1.64 (1.029) -0.05 0.492 

H02 read my horoscope (telling future 
from the stars) 1.91 (1.114) 1.95 (1.134) -0.04 0.616 

H28 taken herbal medicines or had 
alternative treatments 
(acupuncture, homeopathy, yoga, 
healing, etc.) 

2.31 (1.129) 2.35 (1.137) -0.04 0.612 

H35 made a model such as toy plane or 
boat, etc. 2.18 (1.045) 2.21 (1.065) -0.03 0.686 

H40 connected an electric lead to a 
plug, etc. 2.07 (1.179) 2.10 (1.163) -0.03 0.654 

H05 collected different stones or shells 2.63 (0.962) 2.57 (1.043) -0.02 0.316 

H21 put up a tent or shelter 1.95 (1.023) 1.97 (1.215) -0.02 0.814 

H36 used a science kit (like for 
chemistry, optics or electricity) 1.79 (0.942) 1.81 (1.039) -0.02 0.662 

H53 baked bread, pastry, cake, etc 3.03 (0.946) 3.05 (0.960) -0.02 0.835 

H59 mended a bicycle tube 1.69 (1.004) 1.71 (1.025) -0.02 0.863 

H17 planted seeds and watched them 
grow 2.53 (0.990) 2.54 (1.014) -0.01 0.862 

H31 used a camera 3.53 (0.747) 3.54 (0.773) -0.01 0.850 

H25 cleaned and bandaged a wound 2.87 (0.964) 2.87 (1.012) 0.00 0.945 

H30 used binoculars 2.20 (1.047) 2.20 (0.946) 0.00 0.999 

H47 played computer games 3.43 (0.829) 3.43 (0.851) 0.00 0.968 
H49 downloaded music from the 

Internet 3.64 (0.749) 3.64 (0.753) 0.00 0.899 
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Table 5. Continued     

Out-of-School Experiences Private 
M (SD) 

Public 
M (SD) 

Mean Difference 
(Private-Public) p-value 

H56 used a wheelbarrow 1.93 (0.971) 1.93 (0.978) 0.00 0.895 

H61 charged a car battery 1.70 (1.018) 1.70 (1.015) 0.00 0.898 

H23 prepared food over a campfire, 
open fire or stove burner 2.45 (1.114) 2.46 (1.135) 0.01 0.875 

H26 seen an X-ray of a part of my body 2.00 (1.097) 2.01 (1.089) 0.01 0.927 

H27 taken medicines to prevent or cure 
illness or infection 3.17 (0.873) 3.15 (0.935) 0.02 0.847 

H43 used a measuring ruler, tape or 
stick 3.30 (0.839) 3.28 (0.875) 0.02 0.637 

H11 made dairy products like yoghurt, 
butter, cheese or ghee 1.32 (0.750) 1.29 (0.741) 0.03 0.554 

H22 made a fire from charcoal or wood 2.05 (1.089) 2.08 (1.114) 0.03 0.644 

H39 changed or fixed electric bulbs or 
fuses 2.38 (1.095) 2.35 (1.119) 0.03 0.659 

H44 used a mobile phone 3.77 (0.617) 3.74 (0.644) 0.03 0.492 

H09 visited a science center or science 
museum 2.05 (0.993) 2.01 (0.971) 0.04 0.476 

H14 collected edible berries, fruits, 
mushrooms or plants 2.48 (1.106) 2.44 (1.146) 0.04 0.603 

H45 sent or received an SMS (text 
message on mobile phone) 3.69 (0.692) 3.64 (0.757) 0.05 0.314 

H46 searched the Internet for 
information 3.81 (0.557) 3.76 (0.633) 0.05 0.171 

H51 used a word processor on the 
computer 3.30 (0.958) 3.25 (0.981) 0.05 0.407 

H29 been to a hospital as a patient 2.47 (1.059) 2.37 (1.056) 0.10 0.132 

H50 sent or received e-mail 3.52 (0.782) 3.42 (0.8756) 0.10 0.060 

H38 recorded on video, DVD or tape 
recorder 2.75 (1.114) 2.64 (1.110) 0.11 0.107 

H42 measured the temperature with a 
thermometer 2.50 (0.998) 2.39 (1.039) 0.11 0.096 

H48 used a dictionary, encyclopaedia, 
etc. on a computer 3.62 (0.681) 3.50 (0.785) 0.12 0.160 

H16 participated in fishing 2.42 (1.119) 2.21 (1.167) 0.21 0.040 

Public school students stated more often more than private school students that they 

have participated sorting out garbage for recycling or appropriate disposal, used a rope and 
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pulley to lift heavy things, read about nature or science in books or magazines, participated in 

hunting, and made an instrument from natural materials. Private school students stated more 

often than public school students that they participated in fishing.  

 Upon examining data for student location (urban or rural), there were statistically 

significant differences for twenty-one school science experiences as seen in Table 6. The list 

is sorted by urban–rural differences in ascending order. Items where there is a statistically 

significant difference (p ≤ 0.05) are in bold. Positive differences at the bottom of the list 

indicate that urban school students have higher responses for those items. 

Table 6  

Mean Values and Standard Deviation for Urban School Students and Rural School Students 
on the Whole List of Out-of-School Science Experiences 

Out-of-School Experiences Urban 
M (SD) 

Rural 
M (SD) 

Mean Difference 
(Urban–Rural) p-value 

H05 collected different stones or shells 2.54 (0.992) 2.70 (0.985) -0.16 0.011 

H14 collected edible berries, fruits, mushrooms 
or plants 2.38 (1.127) 2.58 (1.102) -0.20 0.005 

H15 participated in hunting 1.55 (0.964) 1.75 (1.059) -0.20 0.002 

H16 participated in fishing 2.06 (1.079) 2.72 (1.108) -0.66 0.000 

H17 planted seeds and watched them grow 2.45 (1.000) 2.64 (0.985) -0.19 0.002 

H18 made compost of grass, leaves or garbage 1.60 (0.937) 1.85 (1.055) -0.25 0.000 

H21 put up a tent or shelter 1.86 (1.102) 2.08 (1.069) -0.22 0.002 

H22 made a fire from charcoal or wood 1.89 (1.041) 2.27 (1.131) -0.38 0.000 

H23 prepared food over a campfire, open fire or 
stove burner 2.33 (1.119) 2.60 (1.106) -0.27 0.000 

H24 sorted garbage for recycling or for 
appropriate disposal 2.01 (1.018) 1.97 (1.032) -0.23 0.556 

H29 been to a hospital as a patient 2.31 (1.062) 2.59 (1.036) -0.28 0.000 

H30 used binoculars 2.14 (1.042) 2.28 (0.971) -0.14 0.031 

H32 made a bow and arrow, slingshot, catapult 
or boomerang 1.97 (1.046) 2.18 (1.094) -0.21 0.001 

H42 measured the temperature with a 
thermometer 2.38 (1.034) 2.56 (0.980) -0.18 0.005 
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Table 6. Continued     

Out-of-School Experiences Urban 
M (SD) 

Rural 
M (SD) 

Mean Difference 
(Urban–Rural) p-value 

H56 used a wheelbarrow 1.77 (0.921) 2.13 (0.999) -0.36 0.000 

H57 used a crowbar (jemmy) 1.55 (0.849) 1.74 (0.974) -0.19 0.001 

H59 mended a bicycle tube 1.58 (0.947) 1.84 (1.069) -0.26 0.000 

H60 used tools like a saw, screwdriver or 
hammer 2.60 (1.001) 2.90 (0.953) -0.30 0.000 

H61 charged a car battery 1.61 (0.962) 1.81 (1.072) -0.20 0.003 

H33 used an air gun or rifle 1.59 (0.985) 1.63 (0.963) -0.04 0.563 

H35 made a model such as toy plane or boat etc 2.17 (1.029) 2.21 (1.079) -0.04 0.590 

H48 used a dictionary, encyclopaedia, etc. on a 
computer 3.56 (0.747) 3.60 (0.686) -0.04 0.415 

H04 used a compass to find direction 1.80 (0.978) 1.85 (0.968) -0.05 0.470 

H49 downloaded music from the Internet 3.62 (0.773) 3.67 (0.720) -0.05 0.272 

H12 read about nature or science in books or 
magazines 2.53 (1.016) 2.59 (0.969) -0.06 0.324 

H07 cared for animals on a farm 1.84 (1.020) 1.91 (1.048) -0.07 0.282 

H25 cleaned and bandaged a wound 2.84 (0.984) 2.91 (0.976) -0.07 0.228 

H41 used a stopwatch 2.76 (0.950) 2.83 (0.948) -0.07 0.264 

H43 used a measuring ruler, tape or stick 3.26 (0.863) 3.34 (0.835) -0.08 0.143 

H01 tried to find the star constellations in the 
sky 2.19 (1.063) 2.28 (1.043) -0.09 0.196 

H39 changed or fixed electric bulbs or fuses 2.32 (1.095) 2.43 (1.111) -0.11 0.117 

H58 used a rope and pulley for lifting heavy 
things 1.89 (0.991) 2.00 (1.014) -0.11 0.081 

H19 made an instrument (like a flute or drum) 
from natural materials 1.50 (0.894) 1.50 (0.888) 0.00 0.987 

H34 used a water pump or siphon 2.24 (1.037) 2.24 (1.072) 0.00 0.971 

H38 recorded on video, DVD or tape recorder 2.71 (1.120) 2.71 (1.106) 0.00 0.951 

H46 searched the Internet for information 3.79 (.0576) 3.79 (0.597) 0.00 0.987 

H06 watched (not on TV) an animal being born 1.88 (1.033) 1.87 (1.034) 0.01 0.927 

H10 milked animals like cows, sheep or goats 1.27 (0.708) 1.26 (0.707) 0.01 0.810 

H20 knitted, weaved, etc. 2.03 (1.022) 2.02 (1.041) 0.01 0.874 

H26 seen an X-ray of a part of my body 2.01 (1.099) 2.00 (1.088) 0.01 0.817 

H31 used a camera 3.54 (0.783) 3.53 (0.722) 0.01 0.827 
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Table 6. Continued     

Out-of-School Experiences Urban 
M (SD) 

Rural 
M (SD) 

Mean Difference 
(Urban–Rural) p-value 

H36 used a science kit (like for chemistry, 
optics or electricity) 1.80 (0.999) 1.79 (0.949) 0.01 0.858 

H11 made dairy products like yoghurt, butter, 
cheese or ghee 1.32 (0.743) 1.30 (0.753) 0.02 0.636 

H13 watched nature programmes on TV or in a 
cinema 2.68 (1.041) 2.66 (1.006) 0.02 0.703 

H37 used a windmill, watermill, waterwheel, 
etc. 1.43 (0.823) 1.41 (0.782) 0.02 0.711 

H45 sent or received an SMS (text message on 
mobile phone) 3.68 (0.705) 3.66 (0.729) 0.02 0.569 

H54 cooked a meal 3.38 (0.769) 3.40 (0.778) 0.02 0.727 

H53 baked bread, pastry, cake, etc. 3.05 (0.952) 3.02 (0.948) 0.03 0.523 

H44 used a mobile phone 3.78 (0.598) 3.73 (0.660) 0.05 0.205 

H47 played computer games 3.45 (0.816) 3.40 (0.862) 0.05 0.391 

H52 opened a device (radio, watch, computer, 
telephone, etc.) to find out how it works 2.93 (1.091) 2.88 (1.088) 0.05 0.479 

H40 connected an electric lead to a plug, etc. 2.10 (1.172) 2.05 (1.173) 0.06 0.506 

H03 read a map to find my way 2.20 (0.956) 2.13 (0.962) 0.07 0.214 

H55 walked while balancing an object on my 
head 2.41 (0.934) 2.34 (0.948) 0.07 0.197 

H50 sent or received e-mail 3.52 (0.760) 3.44 (0.881) 0.08 0.124 

H27 taken medicines to prevent or cure illness 
or infection 3.20 (0.886) 3.11 (0.903) 0.09 0.092 

H51 used a word processor on the computer 3.33 (0.953) 3.23 (0.980) 0.10 0.100 

H28 taken herbal medicines or had alternative 
treatments (acupuncture, homeopathy, 
yoga, healing, etc.) 

2.38 (1.149) 2.25 (1.106) 0.13 0.082 

H02 read my horoscope (telling future from the 
stars) 2.01 (1.149) 1.81 (1.076) 0.20 0.005 

H09 visited a science center or science museum 2.14 (0.969) 1.91 (0.992) 0.23 0.000 

H08 visited a zoo 2.52 (0.882) 2.14 (1.014) 0.38 0.000 

Rural students agreed more than urban students that they more often collected 

different stones or shells (H05); collected edible berries (H14), fruits, mushrooms, or plants; 
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participated in hunting and fishing; planted seeds and watched them grow; made compost of 

grass, leaves, or garbage; put up a tent for shelter; made a fire from charcoal or wood; 

prepared food over a campfire, open fire, or stove burner; been to hospital as a patient; used 

binoculars; made a bow and arrow, slingshot, catapult, or boomerang; measured the 

temperature with a thermometer; used a wheelbarrow and crowbar; mended a bicycle tube; 

used tools like a saw, screwdriver, or hammer; and charged a car battery. Urban students 

reported carrying out the following out-of-school science activities more than rural students: 

reading a horoscope, visiting a science center or museum, and visiting a zoo (items H2, H8 

and H9). 

Data was also organized by examining the mean scores of the activities. Following 

this procedure, lists were compiled of the top ten and least ten performed actions experienced 

by boys and girls, private and public school students, and students that attend either urban 

schools or schools located in rural areas. In Section H of the questionnaire, students were able 

to choose from one to four Likert-type responses indicating participation frequency: Never, 

Rarely, Sometimes, and Often. As previously established, a mean value of M = 2.5 was 

considered as the neutral position value as the average mean between never and often. Mean 

scores reported for boys fell between M = 1.31 (.764) and M = 3.81 (.543) while girls’ mean 

scores fell between M = 1.25 (.679) and M = 3.78 (.605). The private school and public school 

students’ means ranged from M = 1.29 (.741) to M = 3.76 (.633) and M = 1.24 (.667) to               

M= 3.81 (.557), respectively. Students going to schools in urban areas scored means between 

M = 1.27 (.708) to M = 3.79 (.576) while students situated in rural schools recorded means 

between M = 1.26 (.707) to M = 3.79 (.597). 
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Differences between Genders 

 Findings for boys and girls are displayed by the top ten activities for each gender. 

Results from the questionnaire evidenced that boys and girls shared the exact same top ten 

out-of-school science experiences. These results can be seen in Table 7. The items that appear 

both on the boys’ list and the girls’ list are typed in boldface.  

Table 7 

The Top 10 Most Performed Informal Science Activities for Girls and Boys in The Bahamas 

Girls’ Topics M (SD) 
H46 searched the Internet for information 3.78 (.605) 
H44 used a mobile phone 3.75 (.654) 
H45 sent or received an SMS (text message on mobile phone) 3.64 (.747) 
H49 downloaded music from the Internet 3.63 (.759) 
H48 used a dictionary, encyclopaedia, etc. on a computer 3.57 (.746) 
H31 used a camera 3.53 (.765) 
H50 sent or received e-mail 3.45 (.844) 
H47 played computer games 3.40 (.856) 
H54 cooked a meal 3.35 (.801) 
H43 used a measuring ruler, tape or stick 3.30 (.845) 

Boys’ Topics M (SD) 
H46 searched the internet for information 3.81 (.605) 
H44 used a mobile phone 3.79 (.654) 
H45 sent or received an SMS (text message on mobile phone) 3.73 (.747) 
H49 downloaded music from the Internet 3.66 (.759) 
H48 used a dictionary, encyclopaedia, etc., on a computer 3.60 (.746) 
H50 sent or received e-mail 3.55 (.844) 
H31 used a camera 3.55 (.765) 
H47 played computer games 3.49 (.856) 
H54 cooked a meal 3.47 (.801) 
H43 used a measuring ruler, tape or stick 3.28 (.845) 
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 When looking at the top ten means for boys and girls, results show that both genders 

performed the same out-of-school activities at approximately the same reported frequencies. 

For example, both Bahamian boys and girls reported that they often search the Internet for 

information (H46), use a mobile phone (H44), sent or received an SMS (text message on 

mobile phone; H45) and downloaded music from the Internet (H49). In addition, both boys 

and girls also reported that they often used a camera (H31), sent or received an email (H50), 

cooked a meal (H54), and used a measuring ruler, tape, or stick (H43).  

 The ten least performed activities or experiences carried out by boys and girls are 

presented in Table 8. Both genders also reported the same activities they carried out the least. 

Both genders responded by stating that they seldom used a windmill, watermill, water wheel, 

etc. (H37); made dairy products like yogurt, butter, cheese, or ghee (H11); or milked animals 

like cows, sheep, or goats (H10).  

Table 8 

 The Top 10 Least Performed Informal Science Activities for Girls and Boys in The Bahamas 

Girls’ Activities M (SD) 
H59 mended a bicycle tube 1.69 (0.992) 
H18 made compost of grass, leaves or garbage 1.68 (1.030) 
H61 charged a car battery 1.68 (1.032) 
H15 participated in hunting 1.61 (1.040) 
H57 used a crowbar (jemmy) 1.61 (0.931) 
H33 used an air gun or rifle 1.56 (1.002) 
H19 made an instrument (like a flute or drum) from natural materials 1.48 (0.953) 
H37 used a windmill, watermill, waterwheel, etc. 1.40 (9.801) 
H11 made dairy products like yoghurt, butter, cheese or ghee 1.31 (9.742) 
H10 milked animals like cows, sheep or goats 1.25 (9.764) 

Boys’ Activities M (SD) 
H18 made compost of grass, leaves or garbage 1.76 (1.030) 
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Table 8. Continued  
Boys’ Activities M (SD) 

H61 charged a car battery 1.75 (1.032) 
H59 mended a bicycle tube 1.72 (1.052) 
H33 used an air gun or rifle 1.71 (1.002) 
Table 8. Continued  

  
H15 participated in hunting 1.71 (1.040) 
H57 used a crowbar (jemmy) 1.68 (9.931) 
H19 made an instrument (like a flute or drum) from natural materials 1.53 (9.953) 
H37 used a windmill, watermill, waterwheel, etc. 1.44 (9.801) 
H11 made dairy products like yoghurt, butter, cheese or ghee 1.32 (9.742) 
H10 milked animals like cows, sheep or goats 1.31 (9.764) 
 
 The variance in informal science experiences between boys and girls are shown in 

Table 8. The mean differences were sorted in ascending order where the boys’ means have 

been subtracted from the girls’ means. The p-values, the measure of the statistically 

significant difference, are also given in the table. In total there were significant differences for 

12 out of the 61 informal science activities listed in Section H of the ROSE questionnaire. The 

activities showing a statistical difference at p ≤ 0.05 were also placed in the table.  

Differences Between School Types 

 Table 9 shows the top ten most popular out-of-school experiences for both private 

school and public school students. All of the most frequently done activities were the same 

both for private school students and public school students. The only differences were that the 

mean values for each of the activities were slightly different. From the list, activities that were 

most frequently performed by both groups of students include searching the Internet for 



Texas Tech University, Tarah McDonald, May 2020 

91 
 

information (H46), using a mobile phone (H44), and downloading music from the Internet 

(H49).  

Table 9  

The Top 10 Most Performed Informal Science Activities for Private School and Public School 
Students in The Bahamas 

Private School Students’ Activities M (SD) 
H46 Searched the Internet for information 3.76 (.633) 
H44 Used a mobile phone 3.74 (.644) 
H49 Downloaded music from the Internet 3.64 (.753) 
H45 Sent or received an SMS (text message on mobile phone) 3.64 (.757) 
H31 Used a camera 3.54 (.773) 
H48 Used a dictionary, encyclopedia etc., on a computer 3.50 (.785) 
H54 Cooked a meal 3.45 (.751) 
H47 Played computer games 3.43 (.851) 
H50 Sent or received email 3.42 (.876) 
H43Used a measuring ruler, tape or stick 3.28 (.875) 

Public School Students’ Activities M (SD) 
H46 Searched the internet for information 3.81 (.557) 
H44 Used a mobile phone 3.77 (.617) 
H45 Sent or received an SMS (text message on mobile phone) 3.69 (.692) 
H49 Downloaded music from the Internet 3.64 (.749) 
H48 Used a dictionary, encyclopedia etc., on a computer 3.62 (.681) 
H31 Used a camera 3.53 (.747) 
H50 Sent or received email 3.52 (.782) 
H47 Played computer games 3.43 (.829) 
H54 Cooked a meal 3.36 (.783) 
H43Used a measuring ruler, tape or stick 3.30 (.839) 

Among the activities selected by the students, the fewest performed informal science 

activities are presented in Table 10. Both groups of students reported the same ten least 

performed out-of-school science activities. Overall, they all seldom, if ever, used a windmill, 
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watermill or waterwheel (H37); made dairy products at home (H11); or milked farm animals 

like cows, sheep, or goats (H10). A full list of results for private school and public school 

students including p-values and differences in means can be found in Table 5.  

Table 10  

The Top 10 Least Performed Informal Science Activities for Private School and Public School 
Students in The Bahamas 

Private School Students’ Activities M (SD) 
H18 made compost of grass, leaves or garbage 1.79 (1.028) 
H15 participated in hunting 1.74 (1.094) 
H59 mended a bicycle tube 1.71 (1.025) 
H61 charged a car battery 1.70 (1.015) 
H57 used a crowbar (jemmy) 1.70 (0.929) 
H33 used an air gun or rifle 1.64 (1.029) 
H19 made an instrument (like a flute or drum) from natural materials 1.58 (0.971) 
H37 used a windmill, watermill, waterwheel, etc. 1.48 (0.886) 
H10 milked animals like cows, sheep or goats 1.31 (0.775) 
H11 made dairy products like yoghurt, butter, cheese or ghee 1.29 (0.741) 

Public School Students’ Activities M (SD) 
H61 charged a car battery 1.70 (1.018) 
H59 mended a bicycle tube 1.69 (1.025) 
H18 made compost of grass, leaves or garbage 1.66 (1.028) 
H57 used a crowbar (jemmy) 1.59 (0.929) 
H33 used an air gun or rifle 1.59 (1.029) 
H15 participated in hunting 1.59 (1.094) 
H19 made an instrument (like a flute or drum) from natural materials 1.45 (0.971) 
H37 used a windmill, watermill, waterwheel, etc. 1.38 (0.886) 
H11 made dairy products like yoghurt, butter, cheese or ghee 1.32 (0.741) 
H10 milked animals like cows, sheep or goats 1.24 (0.775) 
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Differences Between School Locations 

 Table 11 shows the ten most performed of all the 61 out-of-school experiences both 

for urban students and rural students. Students from both groups displayed the same most 

performed informal science activities, although there were differences in mean values for 

those activities. For both groups, activities such as searching the Internet (H46), using a 

mobile phone (H44), and sending or receiving an SMS (H45) message were among the most 

performed.  

Table 11  

The Top 10 Most Performed Informal Science Activities for Urban School and Rural School 
Students in The Bahamas 

Urban School Students’ Activities M (SD) 
H46 searched the Internet for information 3.79 (.576) 
H44 used a mobile phone 3.78 (.598) 
H45 sent or received an SMS (text message on mobile phone) 3.68 (.705) 
H49 downloaded music from the Internet 3.62 (.773) 
H48 used a dictionary, encyclopaedia, etc., on a computer 3.56 (.747) 
H31 used a camera 3.54 (.783) 
H50 sent or received e-mail 3.52 (.760) 
H47 played computer games 3.45 (.816) 
H54 cooked a meal 3.38 (.769) 
H51 used a word processor on the computer 3.33 (.953) 

Rural School Students’ Activities M (SD) 
H46 searched the Internet for information 3.79 (.576) 
H44 used a mobile phone 3.73 (.598) 
H45 sent or received an SMS (text message on mobile phone) 3.67 (.705) 
H49 downloaded music from the internet 3.66 (.773) 
H48 used a dictionary, encyclopaedia, etc., on a computer 3.60 (.747) 
H31 used a camera 3.53 (.783) 
H50 sent or received e-mail 3.44 (.760) 
H47 played computer games 3.40 (.816) 
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Table 11. Continued  
Rural School Students’ Activities M (SD) 

H54 cooked a meal 3.40 (.769) 
H43 used a measuring ruler, tape or stick 3.34 (.863) 

Among the activities selected by pupils, the least carried out informal science 

experiences for urban and rural pupils are presented in Table 12. Eight out of ten least 

frequently done informal science activities were the same for students from urban schools and 

students from rural schools in this study (despite there being differences in means).  

Table 12  

The Top 10 Least Performed Informal Science Activities for Urban School Students and Rural 
School Students in The Bahamas 

Urban School Students’ Activities M (SD) 
H61 charged a car battery 1.61 (0.962) 
H18 made compost of grass, leaves or garbage 1.60 (0.937) 
H33 used an air gun or rifle 1.59 (0.985) 
H59 mended a bicycle tube 1.58 (0.947) 
H57 used a crowbar (jemmy) 1.55 (0.849) 
H15 participated in hunting 1.55 (0.964) 
H19 made an instrument (like a flute or drum) from natural materials 1.50 (0.894) 
H37 used a windmill, watermill, waterwheel, etc. 1.43 (0.823) 
H11 made dairy products like yoghurt, butter, cheese or ghee 1.32 (0.743) 
H10 milked animals like cows, sheep or goats 1.27 (0.708) 

Rural School Students’ Activities M (SD) 
H02 read my horoscope (telling future from the stars) 1.81 (1.076) 
H61 charged a car battery 1.81 (1.072) 
H36 used a science kit (like for chemistry, optics or electricity) 1.79 (0.949) 
H15 participated in hunting 1.75 (1.059) 
H57 used a crowbar (jemmy) 1.74 (0.974) 
H33 used an air gun or rifle 1.63 (0.963) 
H19 made an instrument (like a flute or drum) from natural materials 1.50 (0.888) 
H37 used a windmill, watermill, waterwheel, etc. 1.41 (0.782) 
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Table 12. Continued  
Rural School Students’ Activities M (SD) 

H11 made dairy products like yoghurt, butter, cheese or ghee 1.30 (0.753) 
H10 milked animals like cows, sheep or goats 1.26 (0.707) 
 

Students’ Interests in Science and Technology (ROSE Sections A, C, and E) 

 Research Question 2a was based on Sections A, C, and E of the ROSE questionnaire. 

This section examined science interests of students and looked at the following group 

variables: gender, school type (private/public), and geographical location (urban/rural). 

With respect to gender, there were statistically significant differences for 74 science 

interests as shown in Table 13. More males reported having greater interest in more physical 

science topics, such as light around them that they cannot see (A19); how radios and 

televisions work (C05); rockets, satellites, and space travel (A44); and electricity and how it is 

produced (E27). Females reported having greater interest in biological and health science 

topics, such as how alcohol and tobacco affect the body (E12), how the body grows and 

matures (E23), cancer and what we know and how to treat it (E08), birth control and 

contraception (A10), how babies grow (A11), and eating disorders such as anorexia and 

bulimia (A38).  
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Table 13  

Mean Values and Standard Deviation for Girls and Boys on the Entire Item List of Topics to 
Learn About  

Topics Girls 
M (SD) 

Boys 
M (SD) 

Mean Difference 
(Girls–Boys) p-value 

A47 How petrol and diesel engines work 1.72 (0.926) 2.46 (1.097) -0.74 .000 

A44 Rockets, satellites and space travel 2.28 (1.113) 2.97 (1.047) -0.69 .000 

A48 How a nuclear power plant functions 1.94 (1.064) 2.61 (1.138) -0.67 .000 

E28 How to use and repair everyday 
electrical and mechanical equipment 2.27 (1.105) 2.94 (1.031) -0.67 .000 

A30 How the atom bomb functions 2.20 (1.133) 2.72 (1.120) -0.52 .000 

A22 Black holes, supernovas and other 
spectacular objects in outer space 2.73 (1.177) 3.20 (1.011) -0.47 .000 

A31 Explosive chemicals 2.62 (1.123) 3.06 (1.028) -0.44 .000 

C03 The use of lasers for technical 
purposes (CD players, bar-code 
readers, etc.) 

2.16 (1.071) 2.59 (1.054) -0.43 .000 

A45 The use of satellites for 
communication and other purposes 2.20 (1.057) 2.62 (1.071) -0.42 .000 

C01 How crude oil is converted to other 
materials, like plastics and textiles 1.62 (0.885) 2.00 (1.000) -0.38 .000 

A23 How meteors, comets or asteroids 
may cause disasters on earth 2.62 (1.111) 2.98 (1.007) -0.36 .000 

C07 How computers work 2.63 (1.098) 2.99 (1.016) -0.36 .000 

E21 New sources of energy from the sun, 
wind, tides, waves, etc. 2.62 (1.109) 2.98 (.968) -0.36 .000 

E27 Electricity, how it is produced and 
used in the home 2.48 (1.055) 2.84 (1.017) -0.36 .000 

E30 How electricity has affected the 
development of our society 2.39 (1.024) 2.74 (.999) -0.35 .000 

C05 How things like radios and televisions 
work 2.28 (1.090) 2.62 (1.073) -0.34 .000 

E33 Benefits and possible hazards of 
modern methods of farming 1.99 (0.037) 2.33 (1.038) -0.34 .000 

A14 Dinosaurs, how they lived and why 
they died out 2.64 (1.141) 2.96 (1.071) -0.32 .000 

E29 The first landing on the moon and the 
history of space exploration 2.33 (1.166) 2.65 (1.096) -0.32 .000 

A13 Animals in other parts of the world 2.70 (1.055) 3.00 (.949) -0.30 .000 
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C04 How cassette tapes, CDs and 
DVDs store and play sound and 
music 

2.17 (1.105) 2.47 (1.101) -0.30 .000 

A35 How to find my way and navigate 
by the stars 2.76 (1.109) 3.04 (.985) -0.28 .000 

A04 How mountains, rivers and 
oceans develop and change 2.15 (0.994) 2.42 (1.021) -0.27 .000 

A12 Cloning of animals 2.64 (1.160) 2.90 (1.086) -0.26 .000 

E17 Medicinal use of plants How to 
improve the harvest in gardens 
and farms 

2.31 (1.063) 2.57 (1.050) -0.26 .000 

E20 New sources of energy from the 
sun, wind, tides, waves, etc. 2.66 (1.017) 2.92 (.945) -0.26 .000 

E37 Famous scientists and their lives 1.93 (0.039) 2.19 (1.099) -0.26 .000 
E41 Very recent inventions and 

discoveries in science and 
technology 

2.68 (1.094) 2.94 (.981) -0.26 .000 

A32 Biological and chemical weapons 
and what they do to the human 
body 

2.69 (1.078) 2.93 (1.008) -0.24 .000 

E24 Animals in my area 2.29 (1.081) 2.53 (1.038) -0.24 .001 

E06 How technology helps us to 
handle waste, garbage and sewage 2.39 (1.048) 2.62 (.997) -0.23 .001 

A06 The origin and evolution of life 
on earth 2.63 (1.111) 2.85 (1.032) -0.22 .001 

A25 Tornados, hurricanes and 
cyclones  2.46 (0.981) 2.68 (.958) -0.22 .001 

A27 Brutal, dangerous and threatening 
animals 2.59 (1.058) 2.81 (1.019) -0.22 .001 

C06 How mobile phones can send and 
receive messages 2.62 (1.101) 2.84 (1.039) -0.22 .002 

C08 The possibility of life outside 
earth 2.99 (1.116) 3.20 (.965) -0.21 .002 

A19 Light around us that we cannot 
see (infrared, ultraviolet) 2.50 (1.060) 2.70 (1.019) -0.20 .004 

A20 How animals use colours to hide, 
attract or scare 2.63 (1.044) 2.83 (.978) -0.20 .003 

E40 Inventions and discoveries that 
have changed the world 2.75 (1.046) 2.95 (.984) -0.20 .002 

A01 Stars, planets and the universe 2.58 (.977) 2.76 (.945) -0.18 .05 

E25 Plants in my area 2.16 (1.014) 2.33 (.981) -0.17 .008 

A18 How radioactivity affects the 
human body 2.56 (1.099) 2.72 (1.021) -0.16 .022 

C10 Unsolved mysteries in outer space 2.85 (1.179) 3.01(1.074) -0.16 .024 

Table 13. Continued 
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E16 How to protect endangered 
species of animals 2.81 (1.034) 2.97 (.932) -0.16 .013 

A17 Atoms and molecules  2.04 (1.045) 2.19 (1.014) -0.15 .022 

E14 The possible radiation dangers of 
mobile phones and computers 2.84 (1.014) 2.99 (0.970) -0.15 .024 

E19 How energy can be saved or used 
in a more effective way 2.19 (1.095) 2.34 (1.066) -0.15 .039 

A03 The inside of the earth 2.27 (1.003) 2.35 (0.970) -0.14 .241 

A24 Earthquakes and volcanoes 2.42 (1.002) 2.56 (0.966) -0.14 .036 

E03 The ozone layer and how it may 
be affected by humans 2.48 (1.074) 2.62 (0.990) -0.14 .045 

A33 The effect of strong electric 
shocks and lightning on the 
human body 

2.83 (1.030) 2.95 (0.958) -0.12 .055 

A40 How to exercise to keep the body 
fit and strong 2.96 (1.029) 3.07 (1.021) -0.11 .081 

A21 How different musical 
instruments produce different 
sounds 

2.34 (1.122) 2.44 (1.131) -0.10 .19 

A34 How it feels to be weightless in 
space 3.11 (1.023) 3.21 (0.981) -0.10 .146 

E04 The greenhouse effect and how it 
may be changed by humans What 
can be done to ensure clean air 
and safe drinking water 

2.41 (1.065) 2.51 (1.013) -0.10 .133 

A16 How people, animals, plants and 
the environment depend on each 
other 

2.38 (0.960) 2.46 (0.976) -0.08 .185 

C02 Optical instruments and how they 
work (telescope, camera, 
microscope, etc.) 

2.46 (1.080) 2.54 (1.034) -0.08 .224 

E42 Phenomena that scientists still 
cannot explain 2.79 (1.193) 2.87 (1.142) -0.08 .257 

A05 Clouds, rain and the weather  2.27 (0.972) 2.34 (0.952) -0.07 .234 

E22 How different sorts of food are 
produced, conserved and stored 2.54 (1.049) 2.61 (.999) -0.07 .269 

A43 How the ear can hear different 
sounds 2.55 (1.031) 2.61 (0.986) -0.06 .376 

C09 Astrology and horoscopes, and 
whether the planets can influence 
human beings 

2.53 (1.153) 2.58 (1.099) -0.05 .550 

A15 How plants grow and reproduce 2.05 (0.929) 2.09 (0.946) -0.04 .457 

A28 Poisonous plants in my area 2.60 (1.057) 2.64 (1.012) -0.04 .544 

Table 13. Continued 
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E05 How technology helps us to 
handle waste, garbage and sewage 2.98 (0.953) 3.01 (0.917) -0.03 .682 

E34 Why religion and science 
sometimes are in conflict 2.73 (1.107) 2.76 (1.058) -0.03 .667 

A02 Chemicals, their properties and 
how they react  2.39 (1.040) 2.41 (0.969) -0.02 .759 

E36 Why scientists sometimes 
disagree 2.37 (1.144) 2.39 (1.102) -0.02 .766 

A42 How radiation from solariums and 
the sun might affect the skin 2.48 (1.079) 2.49 (0.991) -0.01 .917 

E39 How scientific ideas sometimes 
challenge religion, authority and 
tradition 

2.43 (1.160) 2.44 (1.098) -0.01 .880 

E01 Symmetries and patterns in leaves 
and flowers 1.75 (0.951) 1.75 (0.935) 0.00 .99 

A09 Sex and reproduction 2.84 (0.956) 2.85 (0.992) 0.01 .000 

E13 How different narcotics might 
affect the body 2.69 (1.041) 2.67 (1.006) 0.02 .75 

E35 Risks and benefits of food 
additives 2.55 (1.049) 2.53 (1.022) 0.02 .74 

E15 How loud sound and noise may 
damage my hearing 2.77 (1.020) 2.74 (0.965) 0.03 .576 

C15 Thought transference, mind-
reading, sixth sense, intuition, etc. 2.74 (1.163) 2.68 (1.180) 0.06 .452 

A37 What to eat to keep healthy and 
fit 3.00 (1.019) 2.93 (1.004) 0.07 .307 

E18 Organic and ecological farming 
without use of pesticides and 
artificial fertilizers 

2.96 (1.022) 2.89 (1.021) 0.07 .317 

A36 How the eye can see light and 
colours 2.69 (1.002) 2.60 (0.984) 0.09 .155 

C11 Life and death and the human soul 3.08 (1.070) 2.99 (1.067) 0.09 .195 

C16 Why the stars twinkle and the sky 
is blue 2.63 (1.121) 2.54 (1.140) 0.09 .197 

E26 Detergents, soaps and how they 
work 2.40 (1.094) 2.30 (1.064) 0.10 .154 

E32 How gene technology can prevent 
diseases 2.89 (1.038) 2.77 (1.001) 0.12 .073 

C17 Why we can see the rainbow 2.62 (1.124) 2.47 (1.115) 0.15 .045 

E02 How the sunset colours the sky 2.63 (1.089) 2.47 (1.066) 0.16 .027 

A46 How X-rays, ultrasound, etc. are 
used in medicine 2.80 (1.084) 2.66 (1.006) 0.18 .044 

E12 How alcohol and tobacco might 
affect the body 2.97 (0.965) 2.79 (1.002) 0.18 .007 

Table 13. Continued 
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A29 Deadly poisons and what they do 
to the human body 3.09 (0.944) 2.90 (0.970) 0.19 .002 

E07 How to control epidemics and 
diseases 3.02 (0.981) 2.83 (0.992) 0.19 .004 

C12 Alternative therapies 
(acupuncture, homeopathy, yoga, 
healing, etc.) and how effective 
they are 

2.51 (1.122) 2.31 (1.059) 0.20 .006 

E10 How to perform first-aid and use 
basic medical equipment 3.39 (0.804) 3.18 (0.916) 0.21 .000 

E23 How my body grows and matures 3.18 (0.971) 2.97 (1.020) 0.21 .001 

C14 Ghosts and witches, and whether 
they may exist 2.71 (1.197) 2.49 (1.213) 0.22 .005 

E09 Sexually transmitted diseases and 
how to be protected against them 3.22 (0.931) 2.99 (1.007) 0.23 .000 

C13 Why we dream while we are 
sleeping, and what the dreams 
may mean 

3.31 (0.999) 3.07 (1.022) 0.24 .000 

C18 Properties of gems and crystals 
and how these are used for beauty 2.72 (1.138) 2.46 (1.116) 0.26 .000 

A07 How the human body is built and 
functions 3.08 (0.939) 2.81 (0.959) 0.27 .000 

E11 What we know about HIV/AIDS 
and how to control it 3.12 (0.940) 2.85 (0.997) 0.27 .000 

A08 Heredity, and how genes 
influence how we develop 2.89 (1.051) 2.60 (1.045) 0.29 .872 

A26 Epidemics and diseases causing 
large losses of life 2.79 (1.047) 2.50 (1.044) 0.29 .000 

E38 Big blunders and mistakes in 
research and inventions 2.21 (1.096) 2.51 (1.058) 0.30 .000 

E08 Cancer, what we know and how 
we can treat it 3.45 (0.821) 3.14 (0.977) 0.31 .000 

A39 The ability of lotions and creams 
to keep the skin young 2.83 (1.086) 2.39 (1.088) 0.44 .000 

A38 Eating disorders like anorexia or 
bulimia 2.61 (1.092) 2.14 (1.004) 0.47 .000 

E31 Biological and human aspects of 
abortion 2.94 (1.052) 2.46 (1.081) 0.48 .000 

A10 Birth control and contraception 2.80 (1.008) 2.29 (1.096) 0.51 .000 

A11 How babies grow and mature 3.10 (0.924) 2.55 (1.010) 0.55 .000 
A41 Plastic surgery and cosmetic 

surgery 2.56 (1.175) 1.92 (1.070) 0.64 .000 

Note. This is sorted by gender differences in ascending order. Positive differences (at the end 
of the list) mean that those means are in favor of girls. 

Table 13. Continued 
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 With respect to school type (private/public), there were statistically significant 

differences for eleven science topics of interests as shown in Table 14. Private school students 

reported the greatest number of science topics (mostly from the biological sciences) that had 

statistically significant differences. Examples of topics of private school student interest 

include how babies mature and grow, how loud noise and sound may damage my hearing and 

how radiation may affect the skin. 

Table 14  

Mean Values and Standard Deviation for Private School Students and Public-School Students 
on the Entire Item List of Topics to Learn About  

Topics Private 
M (SD) 

Public 
M (SD) 

Mean Difference 
(Private–Public) p-value 

C12 Alternative therapies (acupuncture, 
homeopathy, yoga, healing, etc.) and how 
effective they are 

2.36 (1.087) 2.50 (1.114) -0.14 0.047 

E01 Symmetries and patterns in leaves and 
flowers 1.70 (0.930) 1.83 (0.969) -0.13 0.028 

E34 Why religion and science sometimes are in 
conflict 2.68 (1.084) 2.78 (1.095) -0.1 0.145 

A14 Dinosaurs, how they lived and why they 
died out 2.69 (1.093) 2.78 (1.145) -0.09 0.221 

E04 The greenhouse effect and how it may be 
changed by humans What can be done to 
ensure clean air and safe drinking water 

2.49 (1.022) 2.42 (1.065) -0.07 0.249 

A22 Black holes, supernovas and other 
spectacular objects in outer space 2.85 (1.143) 2.90 (1.150) -0.05 0.540 

C07 How computers work 2.72 (1.075) 2.77 (1.091) -0.05 0.477 
E39 How scientific ideas sometimes challenge 

religion, authority and tradition 2.40 (1.091) 2.45 (1.167) -0.05 0.425 

A27 Brutal, dangerous and threatening animals 2.64 (1.027) 2.68 (1.062) -0.04 0.568 

E42 Phenomena that scientists still cannot explain 2.79 (1.158) 2.83 (1.188) -0.04 0.632 

A06 The origin and evolution of life on earth 2.68 (1.101) 2.71 (1.087) -0.03 0.617 
A20 How animals use colours to hide, attract or 

scare 2.68 (0.975) 2.71 (1.053) -0.03 0.680 

C10 Unsolved mysteries in outer space 2.88 (1.114) 2.91 (1.167) -0.03 0.675 
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E05 How technology helps us to handle waste, 
garbage and sewage 2.97 (0.941) 3.00 (0.942) -0.03 0.578 

C02 Optical instruments and how they work 
(telescope, camera, microscope, etc.) 2.47 (1.018) 2.49 (1.093) -0.02 0.811 

E06 How technology helps us to handle waste, 
garbage and sewage 2.45 (1.029) 2.47 (1.042) -0.02 0.742 

E08 Cancer, what we know and how we can treat 
it 3.34 (0.878) 3.36 (0.889) -0.02 0.801 

 
E16 How to protect endangered species of 

animals 2.85 (0.992) 2.87 (1.012) -0.02 0.777 

E21 New sources of energy from the sun, wind, 
tides, waves, etc. 2.74 (1.091) 2.76 (1.070) -0.02 0.848 

E30 How electricity has affected the development 
of our society 2.49 (1.021) 2.51 (1.035) -0.02 0.858 

A17 Atoms and molecules 2.08 (1.001) 2.09 (1.059) -0.01 0.823 

E02 How the sunset colours the sky 2.57 (1.044) 2.58 (1.106) -0.01 0.865 

A09 Sex and reproduction 2.85 (0.941) 2.85 (0.982) 0.00 0.962 

A13 Animals in other parts of the world 2.80 (0.984) 2.80 (1.056) 0.00 0.929 

A26 Epidemics and diseases causing large losses 
of life 2.70 (1.053) 2.70 (1.056) 0.00 0.899 

A31 Explosive chemicals 2.76 (1.089) 2.76 (1.126) 0.00 0.982 

A21 How different musical instruments produce 
different sounds 2.38 (1.121) 2.37 (1.128) 0.01 0.899 

A40 How to exercise to keep the body fit and 
strong 3.00 (1.003) 2.99 (1.041) 0.01 0.930 

A44 Rockets, satellites and space travel 2.51 (1.122) 2.50 (1.147) 0.01 0.901 

A47 How petrol and diesel engines work 1.96 (1.040) 1.95 (1.045) 0.01 0.878 

E20 New sources of energy from the sun, wind, 
tides, waves, etc. 2.75 (1.022) 2.74 (0.990) 0.01 0.861 

A07 How the human body is built and functions 3.01 (0.953) 2.99 (0.955) 0.02 0.718 

A37 What to eat to keep healthy and fit 2.99 (1.013) 2.97 (1.014) 0.02 0.767 

A45 The use of satellites for communication and 
other purposes 2.34 (1.084) 2.32 (1.077) 0.02 0.775 

C17 Why we can see the rainbow 2.58 (1.119) 2.56 (1.127) 0.02 0.767 

E03 The ozone layer and how it may be affected 
by humans 2.54 (1.069) 2.52 (1.038) 0.02 0.742 

E09 Sexually transmitted diseases and how to be 
protected against them 3.16 (0.969) 3.14 (0.956) 0.02 0.710 

E23 How my body grows and matures 3.13 (0.985) 3.11 (0.996) 0.02 0.789 

Table 14. Continued 
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A08 Heredity, and how genes influence how we 
develop 2.82 (1.035) 2.79 (1.069) 0.03 0.670 

A19 Light around us that we cannot see (infrared, 
ultraviolet) 2.59 (1.022) 2.56 (1.067) 0.03 0.590 

A25 Tornados, hurricanes and cyclones 2.55 (0.983) 2.52 (0.977) 0.03 0.663 

A33 The effect of strong electric shocks and 
lightning on the human body 2.89 (0.977) 2.86 (1.026) 0.03 0.603 

A39 The ability of lotions and creams to keep the 
skin young 2.71 (1.080) 2.68 (1.119) 0.03 0.670 

A48 How a nuclear power plant functions 2.18 (1.134) 2.15 (1.134) 0.03 0.622 

E40 Inventions and discoveries that have changed 
the world 2.83 (0.982) 2.80 (1.056) 0.03 0.607 

E41 Very recent inventions and discoveries in 
science and technology 2.78 (1.060) 2.75 (1.070) 0.03 0.699 

A01 Stars, planets and the universe 2.67 (0.940) 2.62 (0.985) 0.05 0.418 

A23 How meteors, comets or asteroids may cause 
disasters on earth 2.78 (1.052) 2.72 (1.111) 0.05 0.402 

A28 Poisonous plants in my area 2.64 (1.038) 2.59 (1.044) 0.05 0.523 

C03 The use of lasers for technical purposes (CD 
players, bar-code readers, etc.) 2.33 (1.074) 2.28 (1.089) 0.05 0.459 

E14 The possible radiation dangers of mobile 
phones and computers 2.92 (1.011) 2.87 (0.997) 0.05 0.476 

E17 Medicinal use of plants How to improve the 
harvest in gardens and farms 2.42 (1.053) 2.37 (1.073) 0.05 0.473 

C01 How crude oil is converted to other 
materials, like plastics and textiles 1.78 (0.949) 1.72 (0.935) 0.06 0.334 

C05 How things like radios and televisions work 2.43 (1.080) 2.37 (1.103) 0.06 0.356 

C06 How mobile phones can send and receive 
messages 2.73 (1.045) 2.67 (1.107) 0.06 0.396 

E10 How to perform first-aid and use basic 
medical equipment 3.36 (0.812) 3.30 (0.865) 0.06 0.284 

E13 How different narcotics might affect the 
body 2.73 (1.028) 2.67 (1.031) 0.06 0.359 

E28 How to use and repair everyday electrical 
and mechanical equipment 2.52 (1.113) 2.46 (1.132) 0.06 0.385 

E29 The first landing on the moon and the history 
of space exploration 2.47 (1.134) 2.41 (1.163) 0.06 0.425 

E33 Benefits and possible hazards of modern 
methods of farming 2.14 (1.019) 2.08 (1.021) 0.06 0.314 

A02 Chemicals, their properties and how they 
react 2.45 (0.999) 2.38 (1.028) 0.07 0.269 
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A04 How mountains, rivers and oceans develop 
and change 2.28 (1.005) 2.21 (1.011) 0.07 0.264 

A34 How it feels to be weightless in space 3.19 (0.973) 3.12 (1.030) 0.07 0.327 

A35 How to find my way and navigate by the 
stars 2.89 (1.075) 2.82 (1.081) 0.07 0.363 

A36 How the eye can see light and colours 2.71 (1.008) 2.64 (0.990) 0.07 0.255 

A41 Plastic surgery and cosmetic surgery 2.40 (1.172) 2.33 (1.184) 0.07 0.376 

C04 How cassette tapes, CDs and DVDs store 
and play sound and music 2.31 (1.135) 2.24 (1.098) 0.07 0.332 

C18 Properties of gems and crystals and how 
these are used for beauty 2.68 (1.121) 2.61 (1.147) 0.07 0.335 

E07 How to control epidemics and diseases 3.01 (0.996) 2.94 (0.983) 0.07 0.295 

E27 Electricity, how it is produced and used in 
the home 2.64 (1.036) 2.57 (1.068) 0.07 0.257 

A32 Biological and chemical weapons and what 
they do to the human body 2.82 (1.040) 2.74 (1.074) 0.08 0.244 

A38 Eating disorders like anorexia or bulimia 2.51 (1.112) 2.43 (1.073) 0.08 0.211 

A46 How X-rays, ultrasound, etc. are used in 
medicine 2.80 (1.052) 2.72 (1.065) 0.08 0.254 

A24 Earthquakes and volcanoes 2.52 (0.994) 2.43 (0.990) 0.09 0.189 

A29 Deadly poisons and what they do to the 
human body 3.09 (0.940) 3.00 (0.964) 0.09 0.137 

C15 Thought transference, mind-reading, sixth 
sense, intuition, etc. 2.78 (1.117) 2.69 (1.166) 0.09 0.212 

E12 How alcohol and tobacco might affect the 
body 2.97 (0.942) 2.88 (0.999) 0.09 0.170 

E24 Animals in my area 2.42 (1.038) 2.33 (1.090) 0.09 0.207 

A10 Birth control and contraception 2.70 (1.029) 2.60 (1.079) 0.10 0.126 

A18 How radioactivity affects the human body 2.68 (1.055) 2.58 (1.087) 0.10 0.160 

A30 How the atom bomb functions 2.43 (1.110) 2.33 (1.179) 0.10 0.184 

E11 What we know about HIV/AIDS and how to 
control it 3.10 (0.942) 3.00 (0.977) 0.10 0.110 

E19 How energy can be saved or used in a more 
effective way 2.30 (1.120) 2.20 (1.068) 0.10 0.135 

E38 Big blunders and mistakes in research and 
inventions 2.37 (1.068) 2.27 (1.106) 0.10 0.168 

A03 The inside of the earth 2.37 (0.985) 2.26 (0.996) 0.11 0.80 

C09 Astrology and horoscopes, and whether the 
planets can influence human beings 2.62 (1.119) 2.51 (1.144) 0.11 0.135 

C11 Life and death and the human soul 3.12 (1.027) 3.01 (1.090) 0.11 0.099 
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A11 How babies grow and mature 3.00 (0.951) 2.88 (1.003) 0.12 0.049 

C16 Why the stars twinkle and the sky is blue 2.68 (1.136) 2.56 (1.122) 0.12 0.099 

E18 Organic and ecological farming without use 
of pesticides and artificial fertilizers 3.01 (0.981) 2.89 (1.041) 0.12 0.062 

E25 Plants in my area 2.29 (0.971) 2.17 (1.024) 0.12 0.052 

E26 Detergents, soaps and how they work 2.45 (1.081) 2.33 (1.086) 0.12 0.074 

A43 How the ear can hear different sounds 2.65 (1.022) 2.52 (1.012) 0.13 0.055 

C08 The possibility of life outside earth 3.14 (0.998) 3.01 (1.110) 0.13 0.043 

C14 Ghosts and witches, and whether they may 
exist 2.72 (1.191) 2.59 (1.212) 0.13 0.092 

E32 How gene technology can prevent diseases 2.90 (1.019) 2.83 (1.032) 0.13 0.248 

E36 Why scientists sometimes disagree 2.46 (1.127) 2.33 (1.130) 0.13 0.068 

A12 Cloning of animals 2.81 (1.115) 2.67 (1.155) 0.14 0.051 

C13 Why we dream while we are sleeping, and 
what the dreams may mean 3.32 (0.927) 3.18 (1.052) 0.14 0.030 

E37 Famous scientists and their lives 2.11 (1.070) 1.97 (1.084) 0.14 0.046 

A16 How people, animals, plants and the 
environment depend on each other 2.51 (0.938) 2.35 (0.976) 0.16 0.10 

E15 How loud sound and noise may damage my 
hearing 2.87 (0.968) 2.71 (1.018) 0.16 0.012 

E22 How different sorts of food are produced, 
conserved and stored 2.67 (1.024) 2.50 (1.035) 0.17 0.012 

A42 How radiation from solariums and the sun 
might affect the skin 2.60 (1.024) 2.42 (1.061) 0.18 0.007 

A05 Clouds, rain and the weather 2.42 (0.950) 2.22 (0.967) 0.20 0.001 

E31 Biological and human aspects of abortion 2.92 (1.046) 2.71 (1.097) 0.21 0.002 

E35 Risks and benefits of food additives 2.68 (0.988) 2.47 (1.061) 0.21 0.001 

A15 How plants grow and reproduce 2.20 (0.930) 1.98 (0.929) 0.22 0.000 

Note. The list is sorted by differences in ascending order. Positive differences (at the end of 
the list) mean that those means are in favor of private school students (i.e., private school 
students are more interested). Items with a statistically significant difference (p < 0.05) are in 
boldface. 
 
 Upon examining data for student location (urban—main island)/rural—not main 

island), there were statistically significant differences for 16 science topics of interest as 

shown in Table 15. Urban students showed more interest in supernatural topics, such as 

dreams and their meanings and life (C13) and death and the human soul (C11). Rural students 
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shared that they had more interest in a variety of topics, which included X-rays and ultrasound 

and their use in medicine (A46), poisonous plants in the area (A28), how petrol and diesel 

engines work (A47) with no clear pattern immerging in specific science interests for this 

variable.  

Table 15  

Mean Values and Standard Deviation for Urban and Rural Students on the Entire Item List of 
Topics to Learn About 

Topics Urban 
M (SD) 

Rural 
M (SD) 

Mean Difference 
(Urban–Rural) 

p-
value 

C18 Properties of gems and crystals 
and how these are used for 
beauty 

2.52 (1.146) 2.78 (1.113) -0.26 0.000 

C02 Optical instruments and how they 
work (telescope, camera, 
microscope, etc.) 

2.38 (1.058) 2.61 (1.065) -0.23 0.000 

E17 Medicinal use of plants How to 
improve the harvest in gardens 
and farms 

2.30 (1.073) 2.51 (1.046) -0.21 0.001 

E19 How energy can be saved or used 
in a more effective way 2.14 (1.085) 2.35 (1.082) -0.21 0.003 

E25 Plants in my area 2.13 (0.963) 2.32 (1.051) -0.19 0.002 

C07 How computers work 2.67 (1.093) 2.85 (1.067) -0.18 0.004 
C10 Unsolved mysteries in outer 

space 2.83 (1.154) 2.99 (1.136) -0.16 0.021 

E33 Benefits and possible hazards of 
modern methods of farming 2.03 (1.003) 2.19 (1.035) -0.16 0.008 

A47 How petrol and diesel engines 
work 1.89 (1.030) 2.04 (1.054) -0.15 0.015 

E21 New sources of energy from the 
sun, wind, tides, waves, etc. 2.69 (1.087) 2.83 (1.061) -0.14 0.045 

A04 How mountains, rivers and 
oceans develop and change 2.18 (0.998) 2.31 (1.019) -0.13 0.026 

A28 Poisonous plants in my area 2.55 (1.023) 2.68 (1.063) -0.13 0.400 

A46 How X-rays, ultrasound, etc. are 
used in medicine 2.69 (1.079) 2.82 (1.033) -0.13 0.045 

A21 How different musical 
instruments produce different 
sounds 

2.32 (1.147) 2.44 (1.094) -0.12 0.071 
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Table 15. Continued     

Topics Urban 
M (SD) 

Rural 
M (SD) 

Mean Difference 
(Urban–Rural) 

p-
value 

E01 Symmetries and patterns in 
leaves and flowers 1.69 (0.923) 1.81 (0.970) -0.12 0.032 

E02 How the sunset colours the sky 2.52 (1.071) 2.64 (1.098) -0.12 0.068 

E39 How scientific ideas sometimes 
challenge religion, authority and 
tradition 

2.38 (1.118) 2.50 (1.166) -0.12 0.086 

E20 New sources of energy from the 
sun, wind, tides, waves, etc. 2.69 (1.026) 2.80 (0.967) -0.11 0.078 

E28 How to use and repair everyday 
electrical and mechanical 
equipment 

2.44 (1.131) 2.55 (1.116) -0.11 0.111 

A16 How people, animals, plants and 
the environment depend on each 
other 

2.36 (0.944) 2.46 (0.989) -0.10 0.089 

A44 Rockets, satellites and space 
travel 2.46 (1.136) 2.56 (1.138) -0.10 1.149 

E18 Organic and ecological farming 
without use of pesticides and 
artificial fertilizers 

2.89 (1.046) 2.99 (0.988) -0.10 0.138 

E27 Electricity, how it is produced 
and used in the home 2.55 (1.062) 2.65 (1.048) -0.10 0.120 

A45 The use of satellites for 
communication and other 
purposes 

2.29 (1.065) 2.38 (1.095) -0.09 0.201 

A48 How a nuclear power plant 
functions 2.12 (1.130) 2.21 (1.137) -0.09 0.157 

C05 How things like radios and 
televisions work 2.35 (1.068) 2.44 (1.127) -0.09 0.174 

E06 How technology helps us to 
handle waste, garbage and 
sewage 

2.42 (1.053) 2.51 (1.015) -0.09 0.145 

E29 The first landing on the moon 
and the history of space 
exploration 

2.39 (1.152) 2.48 (1.153) -0.09 0.186 

E37 Famous scientists and their lives 1.98 (1.050) 2.07 (1.118) -0.09 0.192 
A25 Tornados, hurricanes and 

cyclones  2.50 (0.983) 2.58 (0.973) -0.08 0.162 

C01 How crude oil is converted to 
other materials, like plastics and 
textiles 

1.71 (0.938) 1.78 (0.943) -0.08 0.214 
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Table 15. Continued     

Topics Urban 
M (SD) 

Rural 
M (SD) 

Mean Difference 
(Urban–Rural) 

p-
value 

E24 Animals in my area 2.33 (1.046) 2.41 (1.105) -0.08 0.188 

A05 Clouds, rain and the weather 2.26 (0.962) 2.33 (0.969) -0.07 0.252 

A06 The origin and evolution of life 
on earth 2.67 (1.109) 2.74 (1.069) -0.07 0.343 

A19 Light around us that we cannot 
see (infrared, ultraviolet) 2.54 (1.038) 2.61 (1.067) -0.07 0.330 

A24 Earthquakes and volcanoes 2.43 (0.995) 2.50 (0.988) -0.07 0.244 
A29 Deadly poisons and what they do 

to the human body 3.00 (0.977) 3.07 (0.928) -0.07 0.214 

A35 How to find my way and 
navigate by the stars 2.81 (1.083) 2.89 (1.072) -0.07 0.235 

A36 How the eye can see light and 
colours 2.63 (1.029) 2.70 (0.953) -0.07 0.216 

C03 The use of lasers for technical 
purposes (CD players, bar-code 
readers, etc.) 

2.27 (1.089) 2.34 (1.076) -0.07 0.314 

C06 How mobile phones can send and 
receive messages 2.66 (1.068) 2.73 (1.107) -0.07 0.295 

E16 How to protect endangered 
species of animals 2.83 (1.025) 2.90 (0.977) -0.07 0.294 

A11 How babies grow and mature 2.90 (0.986) 2.96 (0.986) -0.06 0.309 

A15 How plants grow and reproduce 2.03 (0.933) 2.09 (0.936) -0.06 0.312 

A20 How animals use colours to hide, 
attract or scare 2.67 (1.017) 2.73 (1.038) -0.06 0.347 

C04 How cassette tapes, CDs and 
DVDs store and play sound and 
music 

2.24 (1.122) 2.30 (1.098) -0.06 0.406 

C17 Why we can see the rainbow 2.54 (1.132) 2.60 (1.113) -0.06 0.355 

E03 The ozone layer and how it may 
be affected by humans 2.50 (1.061) 2.56 (1.033) -0.06 0.431 

E12 How alcohol and tobacco might 
affect the body 2.89 (0.982) 2.95 (0.977) -0.06 0.313 

E22 How different sorts of food are 
produced, conserved and stored 2.53 (1.048) 2.59 (1.015) -0.06 0.354 

E36 Why scientists sometimes 
disagree 2.35 (1.138) 2.41 (1.121) -0.06 0.337 
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Table 15. Continued     

Topics Urban 
M (SD) 

Rural 
M (SD) 

Mean Difference 
(Urban–Rural) 

p-
value 

A10 Birth control and contraception 2.61 (1.081) 2.66 (1.039) -0.05 0.433 

A14 Dinosaurs, how they lived and 
why they died out 2.72 (1.113) 2.77 (1.146) -0.05 0.494 

A26 Epidemics and diseases causing 
large losses of life 2.68 (1.067) 2.73 (1.039) -0.05 0.463 

A27 Brutal, dangerous and 
threatening animals 2.64 (1.054) 2.69 (1.045) -0.05 0.385 

E30 How electricity has affected the 
development of our society 2.48 (1.035) 2.53 (1.024) -0.05 0.478 

A31 Explosive chemicals 2.74 (1.114) 2.78 (1.110) -0.04 0.781 

A40 How to exercise to keep the body 
fit and strong 2.98 (1.028) 3.02 (1.027) -0.04 0.485 

C12 Alternative therapies 
(acupuncture, homeopathy, yoga, 
healing, etc.) and how effective 
they are 

2.43 (1.120) 2.47 (1.089) -0.04 0.585 

E14 The possible radiation dangers of 
mobile phones and computers 2.87 (1.012) 2.91 (0.990) -0.04 0.504 

A03 The inside of the earth 2.28 (1.004) 2.31 (0.979) -0.03 0.602 

E04 The greenhouse effect and how it 
may be changed by humans; 
what can be done to ensure clean 
air and safe drinking water 

2.43 (1.065) 2.46 (1.032) -0.03 0.663 

E26 Detergents, soaps and how they 
work 2.36 (1.096) 2.39 (1.073) -0.03 0.666 

E41 Very recent inventions and 
discoveries in science and 
technology 

2.75 (1.076) 2.78 (1.054) -0.03 0.672 

E42 Phenomena that scientists still 
cannot explain 2.83 (1.181) 2.80 (1.173) -0.03 0.647 

A17 Atoms and molecules 2.08 (1.045) 2.10 (1.031) -0.02 0.683 
A37 What to eat to keep healthy and 

fit 2.97 (1.017) 2.99 (1.010) -0.02 0.733 

E05 How technology helps us to 
handle waste, garbage and 
sewage 

2.98 (0.938) 3.00 (0.946) -0.02 0.717 

E35 Risks and benefits of food 
additives 2.53 (1.046) 2.55 (1.033) -0.02 0.777 

E38 Big blunders and mistakes in 
research and inventions 2.30 (1.083) 2.32 (1.108) -0.02 0.718 
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Table 15. Continued     

Topics Urban 
M (SD) 

Rural 
M (SD) 

Mean Difference 
(Urban–Rural) 

p-
value 

A18 How radioactivity affects the 
human body 2.61 (1.084) 2.62 (1.069) -0.01 0.938 

A23 How meteors, comets or 
asteroids may cause disasters on 
earth 

2.73 (1.081) 2.74 (1.104) -0.01 0.874 

C09 Astrology and horoscopes, and 
whether the planets can influence 
human beings 

2.54 (1.155) 2.55 (1.112) -0.01 0.878 

C16 Why the stars twinkle and the 
sky is blue 2.60 (1.140) 2.61 (1.113) -0.01 0.858 

E08 Cancer, what we know and how 
we can treat it 3.35 (0.893) 3.36 (0.874) -0.01 0.836 

E11 What we know about HIV/AIDS 
and how to control it 3.03 (0.982) 3.04 (0.946) -0.01 9.420 

E34 Why religion and science 
sometimes are in conflict 2.74 (1.094) 2.75 (1.090) -0.01 0.862 

A09 Sex and reproduction 2.85 (0.971) 2.85 (0.964) 0.00 0.963 

A13 Animals in other parts of the 
world 2.80 (1.034) 2.80 (1.028) 0.00 0.970 

A22 Black holes, supernovas and 
other spectacular objects in outer 
space 

2.88 (1.158) 2.88 (1.134) 0.00 0.954 

E07 How to control epidemics and 
diseases 2.96 (1.003) 2.96 (0.970) 0.00 0.968 

E13 How different narcotics might 
affect the body 2.69 (1.060) 2.69 (0.992) 0.00 0.996 

E40 Inventions and discoveries that 
have changed the world 2.81 (1.042) 2.81 (1.016) 0.00 0.942 

E09 Sexually transmitted diseases and 
how to be protected against them 3.15 (0.966) 3.14 (0.954) 0.01 0.876 

E15 How loud sound and noise may 
damage my hearing 2.77 (1.019) 2.76 (0.983) 0.01 0.939 

E23 How my body grows and matures 3.12 (1.014) 3.11 (0.964) 0.01 0.867 

E32 How gene technology can 
prevent diseases 2.86 (1.053) 2.85 (0.996) 0.01 0.888 

A01 Stars, planets and the universe 2.65 (0.959) 2.63 (0.984) 0.02 0.804 

A32 Biological and chemical weapons and 
what they do to the human body 2.78 (1.056) 2.76 (1.072) 0.02 0.737 
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Table 15. Continued     

Topics 
Urban 
M (SD) 

Rural 
M (SD) 

Mean Difference 
(Urban–Rural) 

p-
value 

A33 The effect of strong electric 
shocks and lightning on the 
human body 

2.88 (1.006) 2.86 (1.012) 0.02 0.770 

C14 Ghosts and witches, and whether 
they may exist 2.65 (1.189) 2.63 (1.228) 0.02 0.804 

A42 How radiation from solariums 
and the sun might affect the skin 2.50 (1.047) 2.47 (1.058) 0.03 0.556 

E10 How to perform first-aid and use 
basic medical equipment 3.34 (0.854) 3.31 (0.838) 0.03 0.627 

A43 How the ear can hear different 
sounds 2.55 (1.032) 2.59 (0.997) 0.04 0.444 

A38 Eating disorders like anorexia or 
bulimia 2.48 (1.095) 2.43 (1.078) 0.05 0.461 

A39 The ability of lotions and creams 
to keep the skin young 2.71 (1.098) 2.66 (1.114) 0.05 0.479 

A34 How it feels to be weightless in 
space 3.17 (0.999) 3.11 (1.024) 0.06 0.299 

C15 Thought transference, mind-
reading, sixth sense, intuition, 
etc. 

2.75 (1.150) 2.69 (1.147) 0.06 0.420 

A02 Chemicals, their properties and 
how they react 2.43 (1.031) 2.36 (1.001) 0.07 0.301 

A30 How the atom bomb functions 2.40 (1.160) 2.33 (1.150) 0.07 0.323 

A12 Cloning of animals 2.76 (1.143) 2.68 (1.142) 0.08 0.245 

A07 How the human body is built and 
functions 3.04 (0.950) 2.95 (0.956) 0.09 0.119 

A41 Plastic surgery and cosmetic 
surgery 2.39 (1.192) 2.30 (1.164) 0.09 0.213 

A08 Heredity, and how genes 
influence how we develop 2.84 (1.053) 2.74 (1.061) 0.10 0.133 

C08 The possibility of life outside 
earth 3.10 (1.047) 3.00 (1.105) 0.10 0.121 

E31 Biological and human aspects of 
abortion 2.84 (1.066) 2.72 (1.103) 0.12 0.055 

C13 Why we dream while we are 
sleeping, and what the dreams 
may mean 

3.29 (0.965) 3.15 (1.063) 0.14 0.026 

C11 Life and death and the human 
soul 3.12 (1.052) 2.95 (1.084) 0.17 0.010 
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Note. The list is sorted by urban–rural differences in ascending order. Positive differences (at 
the end of the list) mean that those means are in favor of urban school students (i.e., urban 
students are more interested). Items where there is a statistically significant difference (p < 
0.05) are in boldface. 
 

An overall interest in science and technology is a vital criterion for a science-related 

career as well as a necessary element of scientific literacy (Dabney et al., 2012; Kong, 

Dabney, & Tai, 2014; Taskinen, Schütte, & Prenzel, 2013). Understanding the importance of 

science interest, it is alarming that many researchers have observed the problem of students 

becoming uninterested and unmotivated to learn science even at young ages (Renninger & 

Hidi, 2011; Schmidt et al., 2001). This incident is specifically noticeable in the school context 

where students may hold favorable views of the importance of science in society but express 

negative feelings about science in school (Sjøberg & Schreiner, 2006). Whatever the reasons 

are for this phenomenon, The Bahamas, as a developing country, cannot risk falling victim to 

these same trends. This reason makes it absolutely important for Bahamian science learners to 

be attracted to science education. One way of fulfilling this necessity is to know what the 

interests of students are in relation to science and how these vary across demographics. When 

these interests are taken into consideration during the curricula design process, it is more 

likely that school science will be more relevant to the needs of all learners and, in a broader 

sense, their communities. 

The main objective of this section is to identify interesting science content knowledge 

for various profiles of science learners in The Bahamas by analyzing Sections A, C, and E 

(ACE) of the ROSE questionnaire. This analysis is done by looking at several variables that 

include analysis by gender (boys vs. girls), location (urban vs. rural), and school type (private 
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vs. public), so that a thorough and balanced view of different science learners can be captured 

and analyzed. 

Results 

Overall mean scores for all of the items in Sections ACE and mean scores for each 

variable (boy vs. girl, urban vs. rural, and private vs. public) were calculated. There was a 

moderate level of interest in all the science topics with M = 2.64. An overall mean value for 

girls for Sections ACE was M = 2.61 with mean values ranging from M = 1.62 (0.885) to M = 

3.45 (0.031). For boys, the overall mean value for Sections ACE was M = 2.69 with means 

ranging from M = 1.75 (0.050) to M = 3.21 (0.052). Data analyzed by school type revealed 

that the mean for private school students was M = 2.66 with means ranging from M = 1.78 

(0.949) to M = 3.36 (0.812). Students attending public school had an overall mean of M = 

2.62 with means ranging from M = 1.70 (0.930) to M = 3.36 (0.889). When location was 

considered, the overall mean for urban school students was M = 2.63 with means ranging 

from M = 1.69 (0.923) to M = 3.35 (0.893). The overall mean for rural school students was 

found to be M = 2.62 with means ranging from M = 1.78 (0.943) to M = 3.36 (0.874).  

Boys’ and Girls’ Science Topics of Interest 

Topics that were the most popular for boys and girls are presented in Table 16. Those 

topics that were the least popular for boys and girls are presented in Table 17. In the table the 

mean values are given. The range of the scale goes from 1 (not interested) to 4 (very 

interested). The complete series of results by gender are found in Table 13.  
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Table 16  

The Top 10 Highest Interest Science and Technology Topics for Girls and Boys in The 
Bahamas 

Girls’ Topics M (SD) 
E08 Cancer, what we know and how we can treat it 3.45 (.031) 
E10 How to perform first-aid and use basic medical equipment 3.39 (.030) 
C13 Why we dream while we are sleeping, and what the dreams may 

mean 3.31 (.037) 

E09 Sexually transmitted diseases and how to be protected against them 3.22 (.034) 
E23 How my body grows and matures 3.18 (.036) 
E11 What we know about HIV/AIDS and how to control it 3.12 (.035) 
A34 How it feels to be weightless in space 3.11 (.038) 
A11 How babies grow and mature 3.10 (.034) 
A29 Deadly poisons and what they do to the human body 3.09 (.944) 
A07How the human body is built and functions 3.08 (.939) 

Boys’ Topics M (SD) 
A34 How it feels to be weightless in space 3.21 (.052) 
A22 Black holes, supernovas and other spectacular objects in outer space 3.20 (.054) 
C08 The possibility of life outside earth 3.20 (.052) 
E10 How to perform first-aid and use basic medical equipment 3.18 (.050) 
E08 Cancer, what we know and how we can treat it 3.14 (.053) 
A40 How to exercise to keep the body fit and strong 3.07 (.055) 

C13 Why we dream while we are sleeping and what the dreams may mean 3.07 (.055) 

A31 Expensive chemicals 3.06 (.055) 
A35 How to find my way and navigate by the stars 3.04 (.985) 
C10 Unsolved mysteries in outer space 3.01 (.058) 
Note. Items appearing in both gender lists are in boldface. 
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From Table 16, girls’ greatest interests centered around medicine (E08 and E10) and biology 

(C13, E09, E23), whereas boys’ greatest interests lied in space (A34, A22, C08), followed by 

medicine (E10 and E08).  

Table 17  

The Ten Lowest Interest Science and Technology Topics for Girls and Boys in The Bahamas 

Girls’ Topics M (SD) 
E26 Detergents, soaps and how they work 2.40 (.041) 
A02 The origin and evolution of life on earth 2.39 (.038) 
E06 How technology helps us handle waster, garbage and sewage 2.39 (.039) 
E30 How electricity has affected the development of our society 2.39 (.0.38) 
A16 How people, animals, plants and the environment depend on each 

other 2.38 (.035) 

E36 Why scientists sometimes disagree 2.37 (.042) 
A21 How different musical instruments produce different sounds 2.34 (.041) 
E29 The first landing on the moon and the history of space exploration 2.33 (.043) 
E17 How to improve the harvest in gardens and farms 2.31 (.039) 
E24 Animals in my area 2.29 (.040) 

Boys’ Topics M (SD) 
C12 Alternative therapies (acupuncture, homeopathy, yoga, healing etc.) 

and how effective they are 2.31(.057) 

E26 Detergents, soaps and how they work 2.30 (.058) 
A10 Birth control and contraception 2.29 (.059) 
E37 Famous scientists and their lives 2.19 (.060) 
A17 Atoms and molecules 2.19 (.054) 
A38 Eating disorders like anorexia or bulimia 2.14 (.054) 
A15 How plants grow and reproduce 2.09 (.050) 
C01 How crude oil is converted to other materials, like plastics and textiles 2.00 (.054) 
A41 Plastic surgery and cosmetic surgery 1.92 (.057) 
E01 Symmetries and patterns in leaves and flowers 1.75 (.050) 

Note. Items appearing in both gender lists are in boldface. 
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Per Table 17, girls’ reported the least amount of interest in how detergents work (E26) and 

elements of technology that are arguably not applicable to their lives (e.g., E36, A21, E29).  

Boys reported the least amount of interest in pseudoscience (C12), detergents and how they 

function (E26) and other elements that are likely not applicable to their lives (e.g., A10, E37).  

Gender Differences in Pupils’ Topics of Interest 

Table 13 displays gender differences in topics of interest. The researcher has chosen to 

take a closer look at differences between girls’ and boys’ responses that show a statistical 

difference. Twenty-nine responses from boys and girls were statistically different. The table 

has been organized in ascending order of differences where the means for boys have been 

subtracted from the means for girls. The p-value (the right-most column in the table) is a 

measure of statistical difference. Only the items that are statistically significant (p ≤ 0.05) for 

gender differences are given in the table.  

Girls showed priority with topics that were related to beauty, self-care, health, and 

reproduction. Boys, alternatively, showed interests in topics that are concerned with physical 

science and space science topics. 

Boys’ and Girls’ Interests in Science Subjects 

Figure 6 is a graph that shows science subjects for content and context areas for boys 

and girls and the expressed interest that each gender stated when completing Sections ACE of 

the ROSE questionnaire. The findings are presented in decreasing order of girl subject interest 

means. 

From Figure 6 it is evident that there are differences between interest in content and 

context areas for boys and girls in all science subjects. For boys the means ranged from M = 
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2.78 (0.632) to M = 2.37 (0.778). The top three science subject areas of interest for boys 

starting with the most favored are biology (health enhancement), human biology, and 

zoology. The least preferred subjects for boys were botany, agricultural science, and 

chemistry (content). Data for girls had mean ranges from M = 2.97 (0.577) to M = 2.01 

(0.804). The three most preferred science subjects for girls were human biology, biology 

(health risk), and biology (health enhancement). The three least preferred science subjects for 

girls were environmental education, chemistry (content), and physics (context).  

 

Figure 6. Boys’ and girls’ science subject areas of interest means. Means are displayed in 
order of descending girls’ means. 

Private School Students and Public School Students’ Topics of Interest 

 ROSE questionnaire data have been analyzed to examine science topics of interest 
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popular and least popular topics for both groups of students (i.e., private school and public 

school) are given in Tables 18 and 19. The scale scores range from 1 (not interested) to 4 

(very interested). The items that are in boldface appear on both lists (i.e., private school and 

public school). A full data set of results can be found in Table 14.  

Table 18  

The Top 10 Highest Interest Topics for Private School and Public School Students in The 
Bahamas 

Private School Students’ Topics M (SD) 
E10 How to perform first-aid and use basic medical equipment 3.34 (0.812) 
E08 Cancer, what we know and how we can treat it 3.35 (0.878) 
C13 Why we dream while we are sleeping, and what the dreams may 

mean 3.32 (0.927) 

A34 How it feels to be weightless in space 3.17 (0.973) 
E09 Sexually transmitted diseases and how to be protected against them 3.15 (0.969) 
C08 The possibility of life outside of earth 3.10 (0.998) 
E23 How my body grows and matures 3.04 (0.985) 
C11 Life and death and the human soul 3.12 (1.027) 
E11What we know about HIV/AIDs and how to control it 3.10 (0.942) 
A29 Deadly poisons and what they do to the human body 3.09 (0.940) 

Public School students’ topics M (SD) 
E08 Cancer, what we know and how we can treat it 3.36 (0.889) 
E10 How to perform first-aid and use basic medical equipment 3.30 (0.865) 
C13 Why we dream while we are sleeping, and what the dreams may 

mean 3.18 (1.052) 

E09 Sexually transmitted diseases and how to be protected against them 3.14 (0.956) 
A34 How it feels to be weightless in space 3.12 (1.030) 
E23 How my body grows and matures 3.11 (0.996) 
C11 Life and death and the human soul 3.01 (1.090) 
C08 The possibility of life outside of earth 3.01 (1.110) 
E05 What can be done to ensure clean air and safe drinking water 3.00 (0.942) 
A29 Deadly poisons and what they do to the human body 3.00 (0.964) 

Note. Items appearing in both private school and public school lists are in boldface. 
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Per table 18, private and public school students shared interest in medicine (e.g., E10, E08, 

C13), sexual health (E09), and life outside earth (C08). 

Table 19  

The Top 10 Lowest Interest (Lowest Means) Topics for Private School and Public School 
Students in The Bahamas 

Private School Students’ Topics M (SD) 
E25 Plants in my area 2.29 (0.971) 
A04 How mountains, rivers and oceans develop and change 2.28 (1.005) 
A15 How plants grow and reproduce 2.20 (0.930) 
A48 How a nuclear power plant functions 2.18 (1.134) 
E33 Benefits and possible hazards of modern methods of farming 2.14 (1.019) 
E37 Famous scientists and their lives 2.11 (1.070) 
A17 Atoms and molecules 2.08 (1.001) 
A47 How petrol and diesel engines work 1.96 (1.040) 
E01 Symmetries and patterns in leaves and flowers 1.83 (0.969) 
C01 How crude oil is converted to other materials, like plastics and 

textiles 1.78 (0.949) 

Public School Students’ Topics M (SD) 
E19 Organic and ecological farming without the use of pesticides and 

artificial fertilizers 2.20 (1.068) 

E25 Plants in my area 2.17 (1.024) 
A48 How a nuclear power plant functions 2.15 (1.134) 
A17 Atoms and molecules 2.09 (1.059) 
E33 Benefits and possible hazards of modern methods of farming 2.08 (1.021) 
A15 How plants grow and reproduce 1.98 (0.929) 
E37 Famous scientists and their lives  1.97 (1.084) 
A47 How petrol and diesel engines work 1.95 (1.045) 
C01 How crude oil is converted to other materials like plastics and textiles 1.72 (0.935) 
E01 Symmetries in leaves and flowers 1.70 (0.930) 

Note. Items appearing in both private school and public school lists are in boldface 

Per Table 19, private and public school students reported low interest in plants (E25), nuclear 

power (A48), and farming (E33, A15), and the lives of scientists and their work (E37).  
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Private School Students and Public School Students’ Subjects of Interest 

In addition to analyzing the ROSE questionnaire data for science topics of interest, data was 

also explored in order to determine which science subjects were most favored by private and 

public school students. Figure 7 shows means of science content and context subjects for both 

student profiles (private and public). The mean values are displayed in descending order of 

public school student means. 

Figure 7. Private school and public school students’ science subject areas of interest means. 
Means are displayed in order of descending public school student means. 
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Differences Between Private School Students” and Public School Students’ Topics of 

Interest 

 Figure 7 is a graph representing science subjects that resulted from clusters of items 

from Sections ACE of the ROSE questionnaire for science topics of interests for private 

school and public school students. From the graph it is evident that both profiles of students 

expressed interest in the majority of science subject areas since the majority of means were 

greater than 2.5 (the neutral position). 

 Urban and Rural Students’ Topics of Interest 

Data for the ROSE questionnaire Sections ACE have also been analyzed similarly for 

location (urban versus rural). Results (mean values) for the top 10 most popular and least 

popular topics for both groups of students (urban/rural) are given in Tables 18 and 19. The 

scale ranges from 1 (not interested) to 4 (very interested). The items that appear in bold are 

those that are common both to urban students and students who live in rural areas. The results 

displayed are for the top 10 most popular and least popular topics. A comprehensive list of 

these results are in Table 15. 

Table 20  

The Top 10 Most Popular (Highest Means) Topics for Urban and Rural Students in The 
Bahamas Items appearing in both gender lists are in boldface 

Urban Students’ Topics M (SD) 

E08 Cancer, what we know and how we can treat it 3.35 
(0.893) 

E10 How to perform first-aid and use basic medical equipment 3.34 
(0.854) 

C13 Why we dream while we are sleeping, and what the dreams may mean 3.29 
(0.965) 

A34 How it feels to be weightless in space 3.17 
(0.999) 

E09 Sexually transmitted diseases and how to be protected against them 3.15 
(0.966) 
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Table 20. Continued  

Urban Students’ Topics M(SD) 

C11 Life and death and the human soul  3.12 
(1.052) 

E23 How my body grows and matures 3.12 
(1.014) 

C08 The possibility of life outside of earth 3.10 
(1.047) 

E11 What we know about HIV/AIDS and how to control it 3.03 
(0.982) 

A07 How the human body is built and functions 3.04 
(0.950) 

Rural Students’ Topics M (SD) 

E08 Cancer, what we know and how we can treat it 3.36 
(0.874) 

E10 How to perform first-aid and use basic medical equipment 3.31 
(0.838) 

C13 Why we dream while we are sleeping, and what the dreams may mean 3.15 
(1.063) 

E09 Sexually transmitted diseases and how to be protected against them 3.14 
(0.954) 

E23 How my body grows and matures 3.11 
(0.964) 

A34 How it feels to be weightless in space 3.11 
(1.024) 

A29 Deadly poisons and what they can do to the human body 3.07 
(0.928) 

E11 What we know about HIV/AIDS and how to control it 3.04 
(0.946) 

A40 How to exercise to keep the body fit and strong 3.02 
(1.027) 

E05 What can be done to ensure clean air and safe drinking water 3.00 
(0.946) 

It is significant that the urban and rural school pupils had almost identical selections for 

science topics. Urban and rural students alike shared the top five most popular science 

items—C13, E08, E09, E10, and E23. 
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Table 21  

The Top 10 Least Popular (Lowest Means) Topics for Urban and Rural Students in The 
Bahamas 

Urban Students’ Topics M (SD) 
E19 Organic and ecological farming without the use of pesticides and 

artificial fertilizers 2.14 (1.085) 

E25 Plants in my area 2.13 (0.963) 
A48 How a nuclear plant functions 2.12 (1.137) 
A17 Atoms and molecules 2.08 (1.045) 
A15 How plants grow and reproduce 2.03 (0.933) 
E33 Benefits and possible hazards of modern methods of farming 2.03 (1.003) 
E37 Famous scientists and their lives 1.98 (1.050) 
A47 How petrol and diesel engines work 1.89 (1.030) 
C01 How crude oil is converted to other materials, like plastics and 

textiles 1.71 (0.938) 

E01 Symmetries and patterns in leaves and flowers 1.69 (0.923) 
Rural Students’ Topics M (SD) 

A41 Very recent  2.30 (1.164) 
C04 How cassette tapes, CDs and DVDs store and play sound music 2.30 (1.098) 
A48 How a nuclear plant functions 2.21 (1.137) 
E33 Benefits and possible hazards of modern methods of farming 2.19 (0.048) 
A17 Atoms and molecules 2.10 (1.031) 
A15 How plants grow and reproduce 2.09 (0.936) 
E37 Famous scientists and their lives 2.07 (1.118) 
A47 How petrol and diesel engines work 2.04 (1.054) 
E01 Symmetries and patterns in leaves and flowers 1.81 (0.970) 
C01 How crude oil is converted to other materials, like plastics and 

textiles 1.78 (0.943) 

Similarly, for least popular science topics, both urban and rural students shared eight of the 10 

items that scored the lowest means (items A15, A17, A47, A48, C01, E01, E33, and E37; see 

Table 20).  
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Urban Students’ and Rural Students’ Subjects of Interests 

 Figure 8 shows science subjects in content and context areas for which students living 

in urban locations and rural areas had expressed interest in them. The findings are presented 

in order of descending urban student means. From the graph it is evident that students from 

urban areas and students from rural areas share similar preferences given that many of the 

means reported for both sets of students were very close. The most preferred subjects both for 

urban and rural students were health science (health enhancement) and human biology. Both 

kinds of students also selected health science (health risk) as the next most preferred science 

subject. Both urban and rural students also shared similarities for least preferred science 

subjects. Chemistry (content) and agricultural science are both at the bottom of the list of 

preferred subject means both for urban and rural students.  
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Figure 8. Urban and rural students’ science subject areas of interest means. Means are 
displayed in order of descending urban student means. 
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environmental problems are exaggerated (D13). Males agreed more than females that it is the 

responsibility of the rich countries to solve the environmental problems of the world (D11) 

and that it is right to use animals in medical experiments if this can save human lives (D16). 

Table 22  

Mean Values and Standard Deviation for Girls and Boy Students on the List of Environmental 
Challenges  

Statements on Environmental 
Challenges 

Girl 
M (SD) 

Boy 
M (SD) 

Mean Difference 
(Girl–Boy) 

p-
value 

D01 Threats to the environment are not 
my business 3.49 (0.875) 3.25 (1.000) -0.16 0.000 

D03 Environmental problems are 
exaggerated 3.13(0.986) 2.90 (1.007) -0.77 0.001 

D04 Science and technology can solve 
all environmental problems 2.34 (1.04) 2.52 (1.088) -0.18 0.012 

D08 People worry too much about 
environmental problems 3.26 (0.963) 3.05(1.038) -0.79 0.001 

D11 It is the responsibility of the rich 
countries to solve the 
environmental problems of the 
world 

1.80 (0.993) 2.18 (1.075) -0.38 0.000 

D16 It is right to use animals in medical 
experiments if this can save human 
lives 

2.35 (1.050) 2.58 (1.041) -0.23 0.001 

D05 I am willing to have environmental 
problems solved even if this means 
sacrificing many goods 

2.68 (1.020) 2.69 (0.985) -0.01 0.818 

D09 Environmental problems can be 
solved without big changes in our 
way of living 

2.31 (1.210) 2.42 (1.082) -0.11 0.131 

D02 Environmental problems make the 
future of the world look bleak and 
hopeless 

3.07(1.020) 3007(0.970) 0.00 0.953 

D06 I can personally influence what 
happens with the environment 2.83 (1.070) 2.75 (0.997) 0.08 0.228 

D14 I am optimistic about the future 3.26 (0.919) 3.17 (0.920) 0.09 0.159 
D17 Nearly all human activity is 

damaging for the environment 2.80 (1.030) 2.71 (1.011) 0.09 0.211 

D18 The natural world is sacred and 
should be left in peace 3.06 (0.953) 2.91 (1.003) 0.15 0.017 

D07 We can still find solutions to our 
environmental problems 3.58 (0.753) 3.42 (0.847) 0.16 0.003 

D10 People should care more about the 
environment 3.69 (0.635) 3.52 (0.776) 0.17 0.000 
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Table 22. Continued     

Statements on Environmental 
Challenges 

Girl 
M (SD) 

Boy 
M (SD) 

Mean Difference 
(Girl–Boy) 

p-
value 

D12 I think each of us can make a 
significant contribution to 
environmental protection 

3.63 (0.731) 3.39 (0.860) 0.24 0.953 

D15 Animals should have the same right 
to life as people 2.96 (1.100) 2.68 (1.094) 0.28 0.000 

D13 Environmental problems should be 
left to the experts 3.29 (0.928) 2.99 (1.055) 0.30 0.000 

Note. The list is sorted by gender differences in ascending order. Positive differences (at the 
end of the list) indicate that those means are in favor of girl students. Items where there is a 
statistically significant difference (p < 0.05) are in boldface. 
 
 Regarding school type, there were five statistically significant differences observed, as 

shown in Table 23. Public school students disagreed more than private school students that 

environmental problems are exaggerated (D03). They agreed more than private school 

students that nearly all human activity is damaging for the environment (D17) and that each of 

us can make significant contribution to environmental protection (D12). 

Table 23  

Mean Values and Standard Deviation for Private School and Public School Students on the 
List of Environmental Challenges  

Statements on Environmental Challenges Private 
M (SD) 

Public 
M (SD) 

Mean Difference 
(Private–Public) p-value 

D17 Nearly all human activity is damaging 
for the environment 2.65 (0.998) 2.84 (1.029) -0.19 0.005 

D02 Environmental problems make the 
future of the world look bleak and 
hopeless 

2.95 (1.056) 3.13 (0.967) -0.18 0.005 

D12 I think each of us can make a significant 
contribution to environmental 
protection 

3.46 (0.863) 3.61 (0.727) -0.15 0.005 

D03 Environmental problems are 
exaggerated 2.97 (1.029) 3.10 (0.978) -0.13 0.047 

D10 People should care more about the 
environment 3.55 (0.783) 3.68 (0.626) -0.13 0.008 
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Table 23. Continued     

Statements on Environmental Challenges Private 
M (SD) 

Public 
M (SD) 

Mean Difference 
(Private–Public) p-value 

D13 Environmental problems should be left 
to the experts 3.13 (1.014) 3.23 (0.959) -0.10 0.121 

D01 Threats to the environment are not my 
business 3.36 (0.967) 3.44 (0.898) -0.08 0.149 

D06 I can personally influence what happens 
with the environment 2.76 (1.084) 2.83 (1.028) -0.07 0.272 

D07 We can still find solutions to our 
environmental problems 3.49 (0.811) 3.55 (0.774) -0.06 0.266 

D05 I am willing to have environmental 
problems solved even if this means 
sacrificing many goods 

2.65 (1.035) 2.70 (0.997) -0.05 0.435 

D08 People worry too much about 
environmental problems 3.17 (0.986) 3.21 (0.995) -0.04 0.615 

D18 The natural world is sacred and should 
be left in peace 2.99 (0.984) 3.03 (0.966) -0.04 0.628 

D09 Environmental problems can be solved 
without big changes in our way of 
living 

2.33 (1.092) 2.36 (1.119) -0.03 0.710 

D15 Animals should have the same right to 
life as people 2.87 (1.105) 2.87 (1.102) 0.00 0.958 

D16 It is right to use animals in medical 
experiments if this can save human 
lives 

2.46 (1.083) 2.41 (1.032) 0.05 0.458 

D04 Science and technology can solve all 
environmental problems 2.43 (1.073) 2.37 (1.049) 0.06 0.364 

D14 I am optimistic about the future 3.28 (0.883) 3.21 (0.941) 0.07 0.243 
D11 It is the responsibility of the rich 

countries to solve the environmental 
problems of the world 

1.97 (1.088) 1.89 (1.002) 0.08 0.210 

Note. The list is sorted by public–private differences in ascending order. Positive differences 
(at the end of the list) indicate that those means are in favor of private school students. Items 
where there is a statistically significant difference (p < 0.05) are in boldface. 
` 
 Concerning geographical location, there were no statistically significant differences 

between urban students and rural students with respect to this section of the questionnaire. 

These results can be seen in Table 24.  
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Table 24  

Mean Values and Standard Deviation for Urban School Students and Rural School Students 
on the List of Environmental Challenges 

Statements on Environmental Challenges Urban 
M (SD) 

Rural 
M (SD) 

Mean Difference 
(Urban–Rural) 

p-
value 

D17 Nearly all human activity is damaging 
for the environment 2.72 (1.068) 2.83 (0.955) -0.11 0.074 

D09 Environmental problems can be solved 
without big changes in our way of living 2.31 (1.114) 2.39 (1.102) -0.08 0.287 

D12 I think each of us can make a significant 
contribution to environmental protection 3.52 (0.835) 3.60 (0.704) -0.08 0.115 

D05 I am willing to have environmental 
problems solved even if this means 
sacrificing many goods 

2.65 (1.003) 2.72 (1.019) -0.07 0.243 

D04 Science and technology can solve all 
environmental problems 2.37 (1.073) 2.43 (1.037) -0.06 0.335 

D15 Animals should have the same right to 
life as people 2.85 (1.138) 2.89 (1.057) -0.04 0.543 

D16 It is right to use animals in medical 
experiments if this can save human lives 2.41 (1.037) 2.44 (1.067) -0.03 0.631 

D02 Environmental problems make the future 
of the world look bleak and hopeless 3.06 (1.024) 3.08 (0.975) -0.02 0.851 

D14 I am optimistic about the future 3.23 (0.938) 3.24 (0.901) -0.01 0.895 

D13 Environmental problems should be left to 
the experts 3.19 (0.964) 3.19 (1.000) 0.00 0.982 

D07 We can still find solutions to our 
environmental problems 3.54 (0.791) 3.53 (0.783) 0.01 0.842 

D10 People should care more about the 
environment 3.64 (0.702) 3.63 (0.669) 0.01 0.720 

D18 The natural world is sacred and should 
be left in peace 3.02 (0.961) 3.01 (0.987) 0.01 0.818 

D06 I can personally influence what happens 
with the environment 2.81 (1.056) 2.79 (1.038) 0.02 0.758 

D01 Threats to the environment are not my 
business 3.07 (1.013) 3.04 (0.978) 0.03 0.858 

D03 Environmental problems are exaggerated 3.07 (1.013) 3.04 (0.978) 0.03 0.663 

D11 It is the responsibility of the rich 
countries to solve the environmental 
problems of the world 

1.94 (1.033) 1.90 (1.035) 0.04 0.552 

D08 People worry too much about 
environmental problems 3.24 (0.965) 3.14 (1.023) 0.10 0.082 
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Note. The list is sorted by urban–rural differences in ascending order. Positive differences (at 
the end of the list) indicate that those means are in favor of urban school students. Items 
where there is a statistically significant difference (p < 0.05) are in boldface. 
 

Science education has been tasked with the role of educating young people about the 

environment and heightening their awareness about emergence of present and future 

environmental challenges (Littledyke, 2008; Uitto et al., 2011). It is widely believed that 

when students are well exposed to environmental issues through school science, they are more 

likely to make informed decisions and actions about issues and topics on the environment 

(Littledyke, 2008; Schraw, Flowerday, & Lehman, 2001).  

The analysis of responses that students submitted to the list of items that has the theme 

“Me and the environmental challenges” (Section D) gives insight into what students are 

exposed to about the environment as well as their awareness about this topic. This section of 

the ROSE questionnaire has 18 items on environmental issues. Students were asked to 

respond to the degree to which they agree with the statements on the 4-point Likert-type scale. 

The scale ranged from Disagree to Agree. The answers that the students provided gave an 

indication of their attitudes and how cognizant they are about topics on the environment. Item 

D1 (threats to the environment are not my business), D3 (environmental problems are 

exaggerated), D8 (people worry too much about environmental problems), and D13 

(environmental problems should be left to the experts) were reverse coded because they are 

worded as negative statements.  
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Boys’ and Girls’ Views About Environmental Challenges 

 The overall mean for section D was 2.96. Girl students had an overall mean of 3.0 

with means ranging from 1.80 (0.993) to 3.69 (0.635). Boy students had an overall mean of 

2.90 with means ranging from 2.18 (1.075) to 3.52 (0.776). Figure 9 shows girl and boy 

means for Section D of the ROSE questionnaire. The means displayed are in descending order 

of girl means. 

 
Figure 9. Gender attitude and opinion means about the environment displayed in order of 
descending girl means. 
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position. For the items listed under this section of the questionnaire, it designates neither 

agreement nor disagreement with the statement in the item.  

From Figure 9 it is clear that both genders were in agreement with all of the item 

statements except D09 (environmental problems can be solved without big changes in our 

way of living) and D11 (it is the responsibility of rich countries to solve the environmental 

problems of the world). In this study, most Bahamian boys and girls in the study seemed both 

to agree strongly that everyone should care about protecting the environment (D10), that each 

person can make a significant contribution to protecting the environment (D12), and that the 

world can still find answers to many of the environmental problems that it faces (D07).  

Private and Public School Students’ Views About the Environment 

 Private school students for section D of the questionnaire had an overall mean of 2.92 

with mean values ranging from M = 1.97 (1.088) to M = 3.49 (0.811). Public school students 

produced a mean of M = 2.98 with means ranging from M = 1.89 (1.002) to M = 3.61 (0.727). 

Figure 10 presents means both for private school and public school students.
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Figure 10. Private and public school students’ means about the environment displayed in 
order of descending public school means. 

Both private school and public school students were in strong agreement that people 

should be more concerned about the protection of the environment. Additionally, both kinds 

of students strongly agreed that everyone can make substantial contributions to environmental 

protection effort. On the other hand, both genders seemed to disagree with the statements 

“Environmental problems can be solved without big changes in our way of living” (D09) and 

“It is the responsibility of rich countries to solve the environmental problems of the world” 

(D11).  
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Urban and Rural Students’ Views About the Environment 

 In referencing Figure 11, there was a strong sequencing of agreement with the 

responses given by students attending schools in the urban areas and students who go to 

schools in rural communities. The minor differences in means came as a result of the extent to 

which students from different locations agreed with the item statements. Students attending 

urban schools had an overall mean of 2.95 with means ranging from M = 1.94 (1.033) to M = 

3.64 (.702). Students who go to schools in rural areas had an overall mean of 2.97 with means 

ranging from M = 1.90 to M = 3.66.  

Figure 11. Urban students and rural students means about the environment displayed in order 
of descending urban student means. 
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 Student responses from both location types (urban schools and rural schools) reflect 

similar views about the environment. This finding is especially true when examining the 

degree to which they either agreed or disagreed with several of the section D statements. It is 

noticeable that both urban school students and rural school students strongly agree that there 

are solutions to environmental problems and that protecting the environment should matter 

more to people (items D07 and D10, respectively).  

 Similar strong disagreement was noted for mean responses both for rural and urban 

students when responding to item D11 (it is the responsibility of rich countries to solve the 

environmental problems of the world). Additionally, both categories of students disagreed that 

problems in the environment can be solved without big changes in our way of life (D09). 

Students’ Attitudes and Opinions on Science and Technology (RQ3; ROSE Section G) 

 Research Question 3 was based on Section G of the ROSE questionnaire. This section 

examined how Bahamian students perceive the role and function of science and technology in 

society and reveals their attitudes and opinions about this theme. The following group 

variables were examined: gender, school type (private/public), and geographical location 

(urban/rural). 

 The results of the student-reported attitudes and opinions about science and 

technology showed that there were seven statistically significant differences between genders 

(see Table 25). Males had more positive attitudes toward science and technology than females 

and agreed more that they should always trust what scientists say (G14), that science and 

technology benefit mainly developed countries (G12), that science and technology help the 
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poor (G09), and that science and technology can solve nearly all problems (G08). There were 

no statistically significant differences that favored female responses.  

Table 25  

Mean Values and Standard Deviation for Girls and Boys on the List of Statements About 
Science and Technology 

Statements on Environmental Challenges Girls 
M (SD) 

Boys 
M (SD) 

Mean Difference 
(Girl–Boy) p-value 

G14 We should always trust what scientists 
have to say 1.73 (0.887) 2.07 (1.086) -0.34 0.000 

G09 Science and technology are helping the 
poor 2.17 (0.984) 2.47 (1.030) -0.30 0.000 

G08 Science and technology can solve 
nearly all problems 2.34 (0.988) 2.60 (1.029) -0.26 0.000 

G10 Science and technology are the cause 
of environmental problems 2.42 (0.945) 2.61 (0.946) -0.19 0.002 

G15 Scientists are neutral and objective 2.41 (0.919) 2.57 (0.959) -0.16 0.014 
G13 Scientists follow the scientific method 

that always leads them to correct 
answers 

2.46 (0.996) 2.61 (1.010) -0.15 0.028 

G12 Science and technology benefit mainly 
the developed countries 2.81 (0.964) 2.94 (0.988) -0.13 0.044 

G07 Science and technology will help to 
eradicate poverty and famine the world 2.61 (0.962) 2.72 (0.987) -0.11 0.088 

G11 A country needs science and 
technology to become developed 2.99 (0.923) 3.08 (0.960) -0.09 0.192 

G16 Scientific theories develop and change 
all the time 3.23 (0.903) 3.26 (0.884) -0.03 0.679 

G05 New technologies will make work 
more interesting 3.43 (0.803) 3.45 (0.761) -0.02 0.673 

G06 The benefits of science are greater than 
the harmful effects it could have 2.83 (0.928) 2.85 (0.909) -0.02 0.771 

G04 Science and technology make our lives 
healthier, easier and more comfortable 3.29 (0.816) 3.29 (0.835) 0.00 0.980 

G02 Science and technology will find cures 
to diseases such as HIV/Aids, cancer 
etc. 

3.56 (0.699) 3.53 (0.700) 0.03 0.541 

G01 Science and technology are important 
for society 

3.57 (0.686 
) 3.51 (0.776) 0.06 0.186 

G03 Thanks to science and technology, 
there will be greater opportunities for 
future generations 

3.49 (0.779) 3.41 (0.799) 0.08 0.139 
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Note. The list is sorted by girl–boy differences in ascending order. Positive differences (at the 
end of the list) indicate that those means are in favor of girl students. Items where there is a 
statistically significant difference (p < 0.05) are in boldface. 
 
 There were statistically significant differences by school type for six of the statements 

about science and technology (see Table 26). Private school students had more positive 

attitudes about science and technology than public school students and agreed that a country 

needs science and technology to be developed (G11), that science and technology can solve 

nearly all problems (G08), that scientists follow the scientific method, which always leads 

them to correct answers (G13), that the benefits of science are greater than the harmful effects 

it could have (G06), that people should always trust what scientists have to say (G14), and 

that scientists are neutral and objective (G15). 

Table 26  

Mean Values and Standard Deviation for Private School and Public School Students on the 
List of Statements about Science and Technology  

Statements on Environmental Challenges Private 
M (SD) 

Public 
M (SD) 

Mean 
Difference 

(Private–Public) 

p-
value 

G10 Science and technology are the cause of 
environmental problems 2.45 (0.988) 2.49 (0.930) -0.04 0.581 

G12 Science and technology benefit mainly the 
developed countries 2.83 (0.983) 2.87 (0.968) -0.04 0.598 

G05 New technologies will make work more 
interesting 3.43 (0.818) 3.44 (0.774) -0.01 0.806 

G01 Science and technology are important for 
society 3.58 (0.717) 3.54 (0.715) 0.04 0.384 

G02 Science and technology will find cures to 
diseases such as HIV/Aids, cancer etc. 3.58 (0.665) 3.53 (0.716) 0.05 0.192 

G09 Science and technology are helping the 
poor 2.30 (1.024) 2.25 (1.000) 0.05 0.425 

G03 Thanks to science and technology, there 
will be greater opportunities for future 
generations 

3.51 (0.767) 3.45 (0.795) 0.06 0.221 

G07 Science and technology will help to 
eradicate poverty and famine the world 2.68 (0.964) 2.62 (0.976) 0.06 0.309 

G16 Scientific theories develop and change all 
the time 3.29 (0.866) 3.21 (0.913) 0.08 0.219 
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Table 26. Continued     

Statements on Environmental Challenges Private 
M (SD) 

Public 
M (SD) 

Mean 
Difference 

(Private–Public) 

p-
value 

G04 Science and technology make our lives 
healthier, easier and more comfortable 3.35 (0.802) 3.26 (0.832) 0.09 0.123 

G11 A country needs science and technology to 
become developed 3.10 (0.931) 2.98 (0.935) 0.12 0.042 

G08 Science and technology can solve nearly all 
problems 2.50 (1.041) 2.37 (0.988) 0.13 0.500 

G13 Scientists follow the scientific method that 
always leads them to correct answers 2.59 (1.007) 2.46 (0.996) 0.13 0.045 

G06 The benefits of science are greater than the 
harmful effects it could have 2.95 (0.938) 2.78 (0.908) 0.17 0.040 

G14 We should always trust what scientists 
have to say 1.95 (1.006) 1.77 (.941) 0.18 0.050 

G15 Scientists are neutral and objective 2.63 (0.908) 2.37 (0.936) 0.26 0.000 

Note. The list is sorted by private–public differences in ascending order. Positive differences 
(at the end of the list) indicate that those means are in favor of private school students. Items 
where there is a statistically significant difference (p < 0.05) are in boldface. 
 
 With regard to geographic location, there was only one statistically significant 

difference concerning attitudes towards science and technology (see Table 27). Rural students 

agreed more than urban students that science and technology are helping the poor (G09).  

Table 27  

Mean Values and Standard Deviation for Urban Students and Rural Students on the List of 
Statements About Science and Technology  

Statements on environmental challenges Urban 
M (SD) 

Rural 
M (SD) 

Mean Difference 
(Urban–Rural) 

p-
value 

G09 Science and technology are helping the 
poor 

2.20 
(1.009) 2.36 (1.001) -0.16 0.009 

G08 Science and technology can solve nearly all 
problems 

2.38 
(1.003) 2.47 (1.015) -0.09 0.137 

G13 Scientists follow the scientific method that 
always leads them to correct answers 

2.47 
(1.024) 2.56 (0.972) -0.09 0.148 

G14 We should always trust what scientists have 
to say 

1.81 
(0.955) 1.87 (0.983) -0.06 0.378 

G07 Science and technology will help to 
eradicate poverty and famine the world 

2.62 
(0.976) 2.67 (0.967) -0.05 0.363 

G06 The benefits of science are greater than the 
harmful effects it could have 

2.83 
(0.920) 2.86 (0.925) -0.03 0.557 
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Table 27. Continued     

Statements on environmental challenges Urban 
M (SD) 

Rural 
M (SD) 

Mean Difference 
(Urban–Rural) 

p-
value 

G04 Science and technology make our lives 
healthier, easier and more comfortable 

3.29 
(0.829) 3.30 (0.814) -0.01 0.802 

G15 Scientists are neutral and objective 2.46 
(0.941) 2.47 (0.926) -0.01 0.947 

G16 Scientific theories develop and change all 
the time 

3.24 
(0.905) 3.24 (0.886) 0.00 0.931 

G10 Science and technology are the cause of 
environmental problems 

2.48 
(0.950) 2.47 (0.951) 0.01 0.965 

G11 A country needs science and technology to 
become developed 

3.03 
(0.928) 3.01 (0.946) 0.02 0.800 

G12 Science and technology benefit mainly the 
developed countries 

2.86 
(0.934) 2.84 (1.021) 0.02 0.770 

G02 Science and technology will find cures to 
diseases such as HIV/Aids, cancer etc. 

3.56 
(0.691) 3.53 (0.709) 0.03 0.542 

G03 Thanks to science and technology, there 
will be greater opportunities for future 
generations 

3.49 
(0.789) 3.44 (0.781) 0.05 0.389 

G01 Science and technology are important for 
society 

3.59 
(0.703) 3.51 (0.730) 0.08 0.058 

G05 New technologies will make work more 
interesting 

3.47 
(0.785) 3.39 (0.794) 0.08 0.100 

Note. The list is sorted by urban–rural differences in ascending order. Positive differences (at 
the end of the list) indicate that those means are in favor of urban students. Items where there 
is a statistically significant difference (p < 0.05) are in boldface. 
 

Nowadays, the role of science and technology (ST) in society cannot be emphasized 

enough in almost every industry (e.g., agriculture, medicine, waste management; Jones, 

Howe, & Rua, 2000). ST professionals, such as scientists, engineers, and information 

technologists, with their professional wealth of knowledge have the intellectual capacity to 

ameliorate many of the planet’s greatest challenges and threats (Trumper, 2010). Moreover, 

research done by Schreiner (2006) supports the idea that the expectations people have for 

continued growth and development in ST are tied to the level of technological development of 

the country.  
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 The aim of the analysis of section G is to investigate further how Bahamian students 

perceive the role and function of ST in society. Section G of the ROSE questionnaire is 

entitled “My opinion about science and technology.” This part of the instrument is comprised 

of 16 items that present various facets of the role of ST in society. From the ROSE 

questionnaire, a Likert-type scale scoring from 1 (disagree) to 4 (agree) was adopted to reflect 

students’ opinions regarding their learning interests, life experiences, and attitudes toward ST.  

Boys’ and Girls’ Opinions About Science and Technology 

 Table 28 displays the opinions of Bahamian boys and girls about ST and shows mean 

values for each gender. The responses students submitted concerning ST showed an overall 

relatively optimistic view and respect toward issues concerning ST. The majority of item 

responses, 12 in total, produced means over 2.5 in a 4-point Likert-type scale. The overall 

mean for boys was 2.91 with means ranging from 2.07 (1.086) to 3.51 (0.776). Girls showed 

an overall mean of 2.87 with means ranging from 1.73 (0.887) to 3.57 (0.686) (see Table 25 

for comprehensive data results). The top five opinions of boys and girls about ST are 

displayed in Table 28.  

Table 28  

Boys’ and Girls’ Opinions About the Most Important Aspects of Science and Technology in 
Society (M >3.0)  

Boys’ Opinions M (SD) 
G02 Science and technology will find cures to diseases such as 

HIV/AIDS, cancer, etc. 3.53 (.700) 

G01 Science and technology are important for society 3.51 (776) 
G05 New technologies will make work more interesting 3.45 (.761) 
G03 Thanks to science and technology, there will be greater opportunities 

for future generations 3.41 (.799) 

G04 Science and technology make our lives healthier, easier and more 
comfortable 3.29 (.835) 
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Table 28. Continued  
Boys’ Opinions M (SD) 

G16 Scientific theories develop and change all the time 3.26 (.884) 
G11 A country needs science and technology to become developed 3.08 (.960) 
G01 Science and technology are important for society 3.57 (.686) 
G02 Science and technology will find cures to diseases such as 

HIV/AIDS, cancer, etc 3.56 (.699) 

G03 Thanks to science and technology, there will be greater opportunities 
for future generations  3.49 (.779) 

G05 New technologies will make work more interesting 3.43 (.803) 
G04 Science and technology make our lives healthier, easier and more 

comfortable 3.29 (.816) 

G16 Scientific theories develop and change all the time 3.23 (.903) 
Note. Mean values are sorted in descending order. Items that appear in both lists are presented 
in boldface. 
 
 Upon examining the opinions about ST submitted by both genders, it is noticed that 

both boys and girls recorded the same most agreed upon five items from section G of the 

questionnaire. There was a marked difference with the way both sexes responded to item G14 

(we should always trust what scientist have to say) with boys recording a mean of M = 2.07 

(1.086), and girls a mean of M = 1.73 (0.887). This difference in means may convey that 

overall Bahamian girls trust scientists less than Bahamian boys.  

Private School and Public School Students’ Opinions About Science and Technology 

 Private school student and public school student data for section G show evidence that 

a similar pattern emerged with respect to the responses submitted for this part of the 

questionnaire (see Table 29). Both groups of students have similar mean values for the items 

in section G and, therefore, share similar opinions for these items. Overall, private school 

students had a mean of M = 2.84 with means ranging from M = 1.77 (0.941) to M =3.54 

(0.715). Public school students had a mean of M = 2.92 with means ranging from M = 1.95 
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(1.006) to M =3.58 (0.665). Private school students and public school students seemed to 

disagree with each other (mean difference = 0.18) when expressing opinions about the 

statement in item G14 (we should always trust what scientist have to say). For this statement 

private school students, M = 1.95 (1.006), notably agreed more with this statement when 

compared to public school students, M = 1.77 (0.941). Moreover, evidence related to marked 

differences of opinion was also observed for item G15 (scientists are neutral and objective) 

where private school students, M = 2.63 (0.908) were in greater agreement with this statement 

when compared to public school students, M = 2.37 (0.936).  

Table 29  

Private School Students’ and Public School Students’ Most Important Aspects of Science and 
Technology in Society (M > 3.0)  

Private School Students’ Opinions M (SD) 
G01 Science and technology are important for society 3.58 (.717) 
G02 Science and technology will find cures to diseases such as 

HIV/AIDS, cancer, etc. 3.58 (.665) 

G03 Thanks to science and technology, there will be greater opportunities 
for future generations 3.51 (.767) 

G05 New technologies will make work more interesting 3.43 (.818) 
G04 Science and technology make our lives healthier, easier and more 

comfortable 3.35 (.802) 

G16 Scientific theories develop and change all the time 3.29 (.866) 
G11 A country needs science and technology to become developed 3.10 (.931) 

Public School Students’ Opinions M (SD) 
G01 Science and technology are important for society 3.54 (.715) 
G02 Science and technology will find cures to diseases such as 

HIV/AIDS, cancer, etc. 3.53 (.716) 

G03 Thanks to science and technology, there will be greater opportunities 
for future generations 3.45 (.795) 

G05 New technologies will make work more interesting 3.44 (.774) 
G04 Science and technology make our lives healthier, easier and more 

comfortable 3.26 (.832) 

G16 Scientific theories develop and change all the time 3.21 (.913) 
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Note. Mean values are sorted in descending order. Items that appear in both lists are presented 
in boldface. 
 
Urban and Rural Students’ Opinions About Science and Technology  

Urban and rural pupils’ views about ST and how these entities can impact and affect 

society were mainly very optimistic. The majority of response scores had high values of 

means over 2.5. Mean scores over 3.0 for both groups of students are displayed in Table 28. A 

large difference in agreement between students from urban areas and those from rural areas 

was seen mostly with item G09 (science and technology are helping the poor) where urban 

students recorded a mean value of M = 2.20, while rural school students recorded a mean 

value of M = 2.36. This may suggest that students from urban areas do not agree as much as 

their rural student counterparts that ST assist and alleviate many of the issues with which the 

less fortunate in the community have to deal. 

Students’ Interests in Their Future Careers (ROSE Section B) and Those Related to 

Science and Technology (ROSE Section I; RQ4) 

 Research Question 4a is based off of section B of the ROSE questionnaire. This 

section of the questionnaire contains 26 items that list numerous job characteristics (work 

creativity, power and glory, self-actualization) which are possible goals, expectations, and 

priorities that adolescents may categorize as significant qualities for their future jobs. 

 In terms of gender, there were 13 statistically significant differences (see Table 30). 

Males thought that it was more important to have a job that allows them to work with animals 

(B03); build or repair objects using their hands with machines or tools (B06); make, design, or 

invent something (B07); have lots of time for friends (B12); and become famous (B22). Girls, 

on the other hand, believed that it was important to have a job that develops and improves 
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knowledge and abilities (B25), allows them to earn lots of money (B20), to work with people 

rather than things (B01), to work independently of other people (B14), and to help people 

(B02). 

Table 30  

Mean Values and Standard Deviation for Girls and Boys on Future Job Priorities.  

Future jobs Girls 
Mean (SD) 

Boys 
Mean (SD) 

Mean 
Difference 

(Girls-Boys) 

p-
value 

B03 Working with animals 2.26 (1.112) 2.40 (1.122) -0.14 0.046 

B06 Building or repairing objects using my hands 2.20 (1.128) 2.75 (1.077) -0.55 0.000 

B07 Working with machines or tools 2.36 (1.155) 2.91 (1.036) -0.55 0.000 

B10 Making, designing or inventing something 2.82 (1.146) 3.05(1.024) -0.23 0.001 

B12 Having lots of time for my friends 2.19 (0.958) 2.37 (0.985) -0.18 0.05 

B22 Becoming famous 1.94 (1.107) 2.20 (1.138) -0.26 0.001 
B04 Working in the area of environmental 

protection 2.52 (1.100) 2.53 (1.089) -0.01 0.996 

B08 Working artistically and creatively in art 2.37 (1.200) 2.38 (1.158) -0.01 0.900 
B23 Having lots of time for my interests, hobbies 

and activities 2.93 (0.997) 3.03 (0.875) -0.1 0.087 

B17 Having lots of time for my family 3.08 (0.912) 3.12 (0.937) -0.04 0.558 
B19 Working at a place where something new and 

exciting happens frequently 3.08 (0.977) 3.15 (0.954) -0.07 0.272 

B09 Using my talents and abilities 3.42 (0.869) 3.50 (0.819) -0.08 0.159 
B18 Working with something that involves a lot of 

travelling 2.89 (1.090) 3.00 (1.076) -0.11 0.124 

B05 Working with something easy and simple 2.39 (1.058) 2.51 (1.050) -0.12 0.076 

B11 Coming up with new ideas 3.30 (0.927) 3.20 (0.969) 0.1 0.113 

B13 Making my own decisions 3.46 (0.772) 3.44 (0.769) 0.02 0.679 

B24 Becoming ‘the boss’ at my job 3.03 (1.087) 3.01 (1.091) 0.02 0.783 
B26 Working as part of a team with many people 

around me 3.04 (0.940) 3.02 (0.951) 0.02 0.690 

B21 Controlling other people 1.58 (0.825) 1.50 (0.785) 0.08 0.146 
B25 Developing or improving my knowledge and 

abilities 3.73 (0.596) 3.63 (0.673) 0.10 0.017 

B16 Working with something that fits my attitudes 
and values 3.49 (0.762) 3.34 (0.865) 0.15 0.004 

B20 Earning lots of money 3.22 (0.967) 3.06 (1.039) 0.16 0.011 
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Table 30. Continued     

Future jobs Girls 
Mean (SD) 

Boys 
Mean (SD) 

Mean 
Difference 

(Girls-Boys) 

p-
value 

B15 Working with something I find important and 
meaningful 3.56 (0.745) 3.35 (0.858) 0.21 0.000 

B01 Working with people rather than things 2.99 (0.988) 2.76 (1.003) 0.23 0.000 

B14 Working independently of other people 3.01 (0.961) 2.77 (0.971) 0.24 0.000 

B02 Helping other people 3.47 (0.756) 3.15 (0.880) 0.32 0.000 

Note. The list is sorted by gender differences in ascending order. Positive differences (at the 
end of the list) mean that those means are in favor of girls (i.e., girls are more interested). 
Items where there is a statistically significant gender difference (p < 0.05) are in boldface. 
 
With regard to school type, there were two statistically significant differences that both were 

in favor of private school students (see Table 31). When compared to private school students, 

public school students thought that it was important to have a job that allows them to work 

with something easy and simple (B05) and one that involves a lot of travelling (B18). 

Table 31  

Mean Values and Standard Deviation for Private School Students and Public School Students 
on the Entire Item List of Future Job Characteristics  

Future Jobs Private 
M (SD) 

Public 
M (SD) 

Mean 
Difference 
(Private–
Public) 

p-value 

B09 Using my talents and abilities 2.88 (1.132) 3.45 (0.828) -0.57 0.992 

B17 Having lots of time for my family 3.04 (0.914) 3.12 (0.922) -0.08 0.155 

B21 Controlling other people 1.50 (0.774) 1.58 (0.832) -0.08 0.119 

B12 Having lots of time for my friends 2.20 (0.989) 2.27 (0.960) -0.07 0.260 

B13 Making my own decisions 3.41 (0.786) 3.48 (0.762) -0.07 0.139 

B02 Helping other people 3.33 (0.806) 3.39 (0.815) -0.06 0.261 

B01 Working with people rather than things 2.88 (1.014) 2.93 (0.992) -0.05 0.440 
B25 Developing or improving my knowledge and 

abilities 3.67 (0.636) 3.72 (0.615) -0.05 0.228 

B08 Working artistically and creatively in art 2.35 (1.156) 2.38 (1.204) -0.03 0.662 
B26 Working as part of a team with many people 

around me 3.02 (0.968) 3.05 (0.932) -0.03 0.617 
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Table 31. Continued     

Future Jobs Private 
M (SD) 

Public 
M (SD) 

Mean 
Difference 
(Private-
Public) 

p-value 

B20 Earning lots of money 3.17 (0.999) 3.17 (0.981) 0.00 0.948 

B11 Coming up with new ideas 3.28 (0.937) 3.27 (0.944) 0.01 0.865 

B06 Building or repairing objects using my hands 2.39 (1.137) 2.37 (1.144) 0.02 0.769 
B23 Having lots of time for my interests, hobbies 

and activities 2.98 (0.970) 2.95 (0.955) 0.03 0.649 

B16 Working with something that fits my 
attitudes and values 3.47 (0.780) 3.43 (0.809) 0.04 0.477 

B07 Working with machines or tools 2.57 (1.136) 2.52 (1.153) 0.05 0.524 

B10 Making, designing or inventing something 2.93 (1.079) 2.88 (1.132) 0.05 0.450 
B04 Working in the area of environmental 

protection 2.56 (1.058) 2.50 (1.117) 0.06 0.382 

B14 Working independently of other people 2.97 (0.957) 2.90 (0.977) 0.07 0.271 
B15 Working with something I find important 

and meaningful 3.54 (0.748) 3.47 (0.809) 0.07 0.165 

B22 Becoming famous 2.07 (1.146) 2.00 (1.110) 0.07 0.305 

B24 Becoming ‘the boss’ at my job 3.07 (1.062) 3.00 (1.101) 0.07 0.281 
B19 Working at a place where something new 

and exciting happens frequently 3.16 (0.940) 3.07 (0.984) 0.09 0.145 

B03 Working with animals 2.37 (1.095) 2.26 (1.127) 0.11 0.129 

B05 Working with something easy and simple 2.51 (1.056) 2.38 (1.055) 0.13 0.047 
B18 Working with something that involves a lot 

of travelling 3.01 (0.993) 2.88 (1.131) 0.13 0.048 

Note. The list is sorted by private-public differences in ascending order. Positive differences 
(at the end of the list) mean that those means are in favor of private school students. Items 
where there is a statistically significant difference (p < 0.05) are in boldface. 
 
 Examining results for geographic location revealed six statistically significant 

differences all of which favored rural students (see Table 32). Job characteristics such as 

being able to work artistically and creatively (B08), building or repairing object by hand 

(B06), working in the area of environmental protection (B04), coming up with new ideas 

(B11), using talents and abilities (B09), and helping other people (B02) were all qualities that 

rural students believed were more important than urban students.  
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One of the main objectives of school science is to give exposure to and prepare 

science-related careers and occupations (Aikenhead, 2005). The expectation of science 

curriculum developers is that students will be able to incorporate science concepts and content 

independently so that later on, this information will be accessible when students are employed 

in a science-based workplace (AAAS, 1989). Moreover, research by Duggan and Gott (2002) 

revealed that the concepts of evidence, the prerequisite knowledge and skills needed to 

understand and handle scientific evidence, which are needed by science-related workers, are 

also critical to the nonscience citizens who were involved in social issues rooted in science. 

With this in mind, the vital goal of relevant science education is to recognize the need to 

prepare and equip learners for future occupations and life in general. 

Table 32  

Mean Values and Standard Deviation for Urban Students and Rural Students on the Entire 
Item List of Future Job Characteristics.  

Future Jobs Urban 
M (SD) 

Rural 
M (SD) 

Mean 
Difference 
(Private–
Public) 

   p-
value 

B08 Working artistically and creatively in art 2.28 (1.179) 2.50 (1.186) -0.22 0.003 
B06 Building or repairing objects using my hands 2.29 (1.145) 2.49 (1.127) -0.20 0.006 
B04 Working in the area of environmental 

protection 2.46 (1.082) 2.61 (1.109) -0.15 0.030 

B11 Coming up with new ideas 3.19 (0.998) 3.37 (0.853) -0.15 0.020 

B07 Working with machines or tools 2.48 (1.151) 2.60 (1.140) -0.12 0.091 

B09 Using my talents and abilities 3.39 (0.904) 3.51(0.788) -0.12 0.017 

B10 Making, designing or inventing something 2.84 (1.131) 2.96 (1.088) -0.12 0.067 

B20 Earning lots of money 3.12 (1.017) 3.24 (0.957) -0.12 0.059 

B02 Helping other people 3.32 (0.825) 3.43 (0.790) -0.11 0.029 
B26 Working as part of a team with many people 

around me 3.00 (.948) 3.09 (0.938) -0.09 0.116 

B03 Working with animals 2.27(1.101) 2.34 (1.137) -0.07 0.270 

B01 Working with people rather than things 2.89 (1.009) 2.95 (0.987) -0.06 0.336 
B05 Working with something easy and simple 2.40 (1.065) 2.46 (1.047) -0.06 0.361 
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Table 32. Continued     

Future Jobs Urban 
M (SD) 

Rural 
M (SD) 

Mean 
Difference 

(Private–
Public) 

   p-
value 

B13 Making my own decisions 3.43 (0.782) 3.48 (0.755) -0.05 0.280 

B12 Having lots of time for my friends 2.23 (0.987) 2.26 (0.950) -0.03 0.565 
B22 Becoming famous 2.01 (1.123) 2.04 (1.123) -0.03 0.584 

B21 Controlling other people 1.55 (0.821) 1.56 (0.803) -0.01 0.808 
B15 Working with something I find important 

and meaningful 3.49 (0.804) 3.49 (0.768) 0.00 0.970 

B17 Having lots of time for my family 3.09 (0.933) 3.09 (0.903) 0.00 0.950 

B14 Working independently of other people 2.94 (0.978) 2.92 (0.961) 0.02 0.783 
B16 Working with something that fits my 

attitudes and values 3.45 (0.786) 3.43 (0.815) 0.02 0.602 

B19 Working at a place where something new 
and exciting happens frequently 3.11 (0.963) 3.09 (0.978) 0.02 0.774 

B25 Developing or improving my knowledge and 
abilities 3.71 (0.608) 3.69 (0.642) 0.02 0.568 

B24 Becoming ‘the boss’ at my job 3.04 (10.71) 3.00 (1.109) 0.04 0.591 
B18 Working with something that involves a lot 

of travelling 2.95 (1.097) 2.90 (1.072) 0.05 0.448 

B23 Having lots of time for my interests, hobbies 
and activities 2.99 (0.959) 2.92 (0.962) 0.07 0.241 

Note. The list is sorted by urban-rural differences in ascending order. Positive differences (at 
the end of the list) mean that those means are in favor of urban school students. Items where 
there is a statistically significant difference (p < 0.05) are in boldface. 
 Research has shown that there are many factors, such as the media, family influence, 

socioeconomic status, and extracurricular activities, that all help to shape students’ beliefs and 

interests about science careers (Lindner et al., 2004). Moreover, one of the single most 

indisputable influences over student career choice is that of the teachers. According to Dick 

and Rallis (1991), teachers play an important role in the lives of students by transferring their 

own attitudes and expectations onto students and by providing experiences for students and 

influencing how those experiences are interpreted by the students.  

 The items for the scale are listed on a 4-point scale for Not Important (1), Somewhat 

Important (2), Important (3), and Very Important (4). Items B20 (earning lots of money) and 
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B21 (controlling other people) were reverse coded due to negative wording present in their 

statements. 

Boys’ and Girls’ Job Priorities 

  The mean response values ranged from 1.49 to 3.64 for boys; for girls the means 

ranged from 1.58 to 3.70. The majority of scores in this section are above 2.5 on a 4-point 

Likert-type scale. Based on the occurrence of so many high mean values, one can conclude 

that both genders agree on the importance of the job qualities listed in this section, and that 

they would look to associate their future careers with many of the job characteristics listed. 

Table 33 shows the top job priorities of boys and girls. 
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Table 33  

Boys’ and Girls’ Priorities Towards Future Job (M ≥ 3.0)  

Boys’ Priorities M (SD) 
B25 Developing or improving my knowledge and abilities 3.63 (0.673) 
B09 Using my talents and abilities 3.50 (0.819) 
B13 Making my own decisions 3.44 (0.769) 
B15 Working with something I find important and meaningful 3.35 (0.858) 
B16 Working with something that fits my attitudes and values 3.34 (0.865) 
B11 Coming up with new ideas 3.20 (0.969) 
B02 Helping other people 3.15 (0.880) 
B19 Working at a place where something new and exciting happens 

frequently 3.15 (0.954) 

B17 Having lots of time for my family 3.12 (0.937) 
B20 Earning lots of money 3.06 (1.039) 
B10 Making, designing or inventing something 3.05 (1.024) 
B23 Having lots of time for my interests, hobbies and activities 3.03 (0.875) 
B26 Working as part of a team with many people around me 3.02 (0.951) 
B24 Becoming ‘the boss’ at my job 3.01 (1.091) 

Girls’ Priorities M (SD) 
B25 Developing or improving my knowledge and abilities 3.73 (0.596) 
B15 Working with something I find important and meaningful 3.56 (0.745) 
B16 Working with something that fits my attitudes and values 3.49 (0.762) 
B02 Helping other people 3.47 (0.756) 
B13 Making my own decisions 3.46 (0.772) 
B09 Using my talents and abilities 3.42 (0.869) 
B11 Coming up with new ideas 3.30 (0.927) 
B20 Earning lots of money 3.22 (0.967) 
B19 Working at a place where something new and exciting happens 

frequently 3.08 (0.977) 

B17 Having lots of time for my family 3.08 (0.912) 
B26 Working as part of a team with many people around me 3.04 (0.940) 
B24 Becoming ‘the boss’ at my job 3.03 (1.087) 
B14 Working independently of other people 3.01 (0.961) 
Note. Mean values sorted in descending order. Items appearing in both lists are in boldface. 
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Both boys and girls gave top importance to such job qualities that will afford them the 

opportunity to develop and improve their knowledge and abilities (B25), help other people 

(B02), and work with something that fits their attitudes and values (B16). Furthermore, both 

groups of students gave high importance to having a job that allows them to make their own 

decisions (B13) and use their talents and abilities (B09). The pupils also expressed an interest 

in being able to work someplace where something new and exciting happens often (B19), 

where they can earn lots of money (B20), where they can eventually become the boss (B24), 

and all while they can work as a part of a team surrounded by many people (B26).  

Although the majority of top-ranked items appeared on lists for both girls and boys, 

there was a small number of items that appeared either only on the boys’ list or only on the 

girls’ list. Only boys top ranked having a job that allows them to make, design, or invent 

something (B10) and one that also allows for lots of time for other interests, hobbies, and 

activities (B23). Only girls placed top priority on having a job that allows them to work 

independently of others (B14).  

With examination of the ranking lists, several of the same items were given top 

ranking positions for both girls and boys. This is also true of several similar bottom-ranked 

items. The lowest scoring boys’ items (M < 2.5) are 

B03 Working with animals, M = 2.40 (1.122); 

B08 Working artistically and creatively in art, M = 2.38 (1.158); 

B12 Having lots of times for my friends, M = 2.37 (.985); 

B22 Becoming famous, M = 2.20 (1.138) and; 

B21 Controlling other people, M = 1.50 (.785).  
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And for girls, these statements were also less favored on their job priority lists in 

addition to the following items: 

B05 Working with something easy and simple, M = 2.39 (1.058), and 

B06 Building or repairing objects using my hands, M = 2.20 (1.128). 

From the list of 26 items found in section B of the questionnaire that outlined different job 

characteristics, only six of the top prioritized items (having mean values greater than 3.0) 

showed statistically significant differences (p < 0.05). Only one of the six statistically 

significant job characteristics was more attractive to most of the boys (B10—making, 

designing, or inventing something); the majority of girls were more attracted to five of the six 

items (see Figure 12). Figure 12 indicates that the majority of boys sampled highly rated 

having a job that provides chances to make, design, or invent something over girls. On the 

average, more girls than boys highly rated being able to develop or improve knowledge and 

abilities, working with something personally important or meaningful, working with 

something that fits in with personal attitudes and values, helping people, and being able to 

work independently of others as all attractive job qualities. 
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Figure 12. Job characteristics for boys and girls that produced statistically significant 
differences. 

Private School Students’ and Public School Students’ Job Priorities 

 The private school students’ responses to the type of job characteristics to which they 

gave priority showed mean values from 1.57 to 3.66. The mean values for the public school 

students ranged from 1.59 to 3.72. Consulting the mean values, and taking note of the 

frequent number of means above 3.0, it appeared that both of groups of students would wish 

to affiliate themselves with jobs that offer many of the job qualities listed in this section of the 

questionnaire (see Table 34). 
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Table 34  

Private School Students and Public School Students Priorities Towards Future Job (M ≥ 3.0)  
 

Private School Students’ Priorities M (SD) 
B25 Developing or improving my knowledge and abilities 3.67 (0.636) 
B15 Working with something I find important and meaningful 3.54 (0.748) 
B16 Working with something that fits my attitudes and values 3.47 (0.780) 
B13 Making my own decisions 3.41 (0.756) 
B02 Helping other people 3.33 (0.806) 
B11 Coming up with new ideas 3.28 (0.937) 
B20 Earning lots of money 3.17 (.999) 
B19 Working at a place where something new and exciting happens 

frequently 3.16 (0.940) 

B24 Becoming “the boss” at my job 3.07 (1.062) 
B17 Having lots of time for my family 3.04 (0.914) 
B26 Working as part of a team with many people around me 3.02 (0.968) 
B18 Working with something that involves a lot of travelling 3.01 (0.993) 

Public School Students’ Priorities M (SD) 
B25 Developing or improving my knowledge and abilities 3.72 (0.615) 
B13 Making my own decisions 3.48 (0.762) 
B15 Working with something I find important and meaningful 3.47 (0.809) 
B09 Using my talents and abilities 3.45 (0.828) 
B16 Working with something that fits my attitudes and values 3.43 (0.809) 
B02 Helping other people 3.39 (0.815) 
B11 Coming up with new ideas 3.27 (0.944) 
B20 Earning lots of money 3.17 (0.981) 
B17 Having lots of time for my family 3.12 (0.922) 
B19 Working at a place where something new and exciting happens 

frequently 3.07 (0.984) 

B26 Working as part of a team with many people around me 3.05 (0.932) 
B24 Becoming “the boss” at my job 3.00 (1.101) 
Note. Mean values sorted in descending order. Items appearing in both lists are in boldface. 

 Although the majority of the item statements that held priority for the students were 

the same for both lists, there were two items that appeared only on one of the lists (i.e., one 
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only on the private school students’ top job priority list and the other only on the public 

school students’ top job priority list). The first was item B18 (working with something that 

involves a lot of travelling), which only arose as a top preference for private school students 

who seem to be more attractive to jobs that afford travel opportunities than public school 

students. The second item, B09 (using my talents and abilities), only appeared on the top job 

characteristic list for public school students. The large difference in means for this item (B09) 

may suggest that students who attend public school are more drawn to careers that allow them 

to showcase things at which they are good and for which they have a natural propensity.  

The students who attended private schools placed the following job qualities at the 

bottom of their priority list (M < 2.5). Item statements appearing on lists both for private 

school students and public school students are in boldface:  

B06 Building or repairing objects using my hands (2.39) 

B08 Working artistically and creatively in art (2.35) 

B12 Having lots of time for my friends (2.20) 

B22 Becoming famous (2.00) 

B21 Controlling other people (1.50) 

The job characteristics that appeared unattractive to public school students were in areas of: 

B06 Building or repairing objects using my hands (2.39) 

B05 Working with something easy and simple (2.38) 

B08 Working artistically and creatively in art (2.35) 

B03 Working with animals (2.26) 

B12 Having lots of time for my friends (2.20) 
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B22 Becoming famous (2.00) 

B21 Controlling other people (1.50) 

Mean values from the questionnaire data show that public school students have less 

preference for having a job that allows them to work with something easy and simple or do 

work that exposes them to working with animals. However, both private school students and 

public school students appeared not to be interested in jobs that are in the area of 

environmental protection or jobs that require work with machines or tools. 

Urban and Rural Students’ Job Priorities 

 An across-the-board high preference was noted for both urban students and students 

from rural areas. For this section of the questionnaire, urban students presented an overall 

mean of 2.84 with means ranging from 1.60 to 3.71. Students from rural schools presented an 

overall mean of 2.91 with mean values ranging from 1.56 to 3.69. Table 35 shows the top job 

priorities both for urban students and students from rural areas.  

From Table 35, it is evident that both groups of students have the same item 

statements in their lists, suggesting these two categories of students perhaps desire the same 

job qualities. Job features, such as having the chance to develop and improve knowledge, 

talents, and abilities; working with something that is personally important and meaningful; 

and being able to make independent decisions, are all top job priorities both for urban school 

students and rural students. Although the same item statements appear on both top job priority 

lists, differences in mean values for each of these items do exist between the groups, thereby 

serving as an indication of how important (or unimportant) each of these job characteristics 

are for each group.  
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Table 35  

Urban School Students and Rural School Students’ Priorities Towards Future Job (M ≥ 3.0).  

Rural School Students’ Priorities M (SD) 
B25 Developing or improving my knowledge and abilities 3.71 (0.608) 
B15 Working with something I find important and meaningful 3.49 (0.804) 
B16 Working with something that fits my attitudes and values 3.45 (0.786) 
B13 Making my own decisions 3.43 (0.782) 
B09 Using my talents and abilities 3.39 (0.904) 
B02 Helping other people 3.32 (0.825) 
B11 Coming up with new ideas 3.19 (0.998) 
B20 Earning lots of money 3.12 (1.017) 
B19 Working at a place where something new and exciting happens 

frequently 3.11 (0.963) 

B17 Having lots of time for my family 3.09 (0.933) 
B24 Becoming “the boss” at my job 3.04 (1.071) 
B26 Working as part of a team with many people around me 3.00 (0.948) 

Rural School Students’ Priorities M (SD) 
B25 Developing or improving my knowledge and abilities 3.69 (0.642) 
B09 Using my talents and abilities 3.51 (0.788) 
B15 Working with something I find important and meaningful 3.49 (0.768) 
B13 Making my own decisions 3.48 (0.755) 
B16 Working with something that fits my attitudes and values 3.43 (0.815) 
B02 Helping other people 3.43 (0.790) 
B11 Coming up with new ideas 3.37 (0.853) 
B20 Earning lots of money 3.24 (0.957) 
B17 Having lots of time for my family 3.09 (0.903) 
B19 Working at a place where something new and exciting happens 

frequently 3.09 (0.978) 

B26 Working as part of a team with many people around me 3.09 (0.938) 
B24 Becoming “the boss” at my job 3.00 (1.109) 
Note. Mean values sorted in descending order. Items appearing in both lists are in bold face. 

Students that attended urban schools had a list of job statements that were positioned 

on the bottom of their job priority list (mean values < 2.5). Item statements appearing on lists 
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for both urban school students and rural school students are in bold typeface. Mean values for 

each statement are in parentheses.  

B07 Working with machines and tools (2.48) 

 B05 Working with something easy and simple (2.40) 

 B06 Building or repairing objects using my hands (2.29) 

B08 Working artistically and creatively in art (2.28) 

B03 Working with animals (2.27) 

 B12 Having lots of time for my friends (2.23) 

 B22 Becoming famous (2.01) 

B21 Controlling other people (1.55) 

The job attributes that showed the least amount of importance for students from rural schools 

were as follows: 

B06 Building or repairing objects using my hands (2.49) 

B05 Working with something easy and simple (2.46) 

B03 Working with animals (2.34) 

 B12 Having lots of time for my friends (2.26) 

B22 Becoming famous (2.04) 

B21 Controlling other people (1.56) 

From the list of less prioritized job characteristics for students, both urban learners and 

learners from rural areas marked almost the same statement items as unattractive job qualities. 

Students from urban areas additionally highlighted working with machines and tools and 

working artistically and creatively as unessential job properties.  



Texas Tech University, Tarah McDonald, May 2020 

159 
 

Students’ Interests in Science and Technology (ROSE Section I) 

 Research Question 4b is linked to Section I of the ROSE questionnaire. As mentioned 

earlier, this section is the only open-ended question found in the ROSE instrument. This part 

of the instrument invited students to express their opinions about science and technology 

using their own words of what they would like to work on in science and why.  

 Concerning gender, there were not very large differences in several response 

percentage rates among males and females (see Table 36). For many of the hypothetical 

research areas presented, boys and girls responded very similarly. This is seen particularly 

with research topics such as the human body (boys 6.2%; girls 6.1%) and diseases, medicines, 

and cures (boys 28.4%; girls 26.9%). The research topic of space (e.g., stars, planets, black 

holes, space travel) displayed the largest difference in response percentages (3.1% difference) 

where 8.1% of boys and 11.2% of girls chose this topic of research. Students were also asked 

to state a reason why they chose that particular area of research (see Table 37). The majority 

of students, both boys (30.9 %) and girls (31.1%) stated their reason for choosing the area of 

research was because that topic is something about which they are curious and in which they 

are interested (see Table 34). The largest “why” difference between genders was concerned 

with wanting to help (e.g., people, animals) where 21.3% of girls and 19.7% of boys stated 

this as the motivating reason behind their research choice.  
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Table 36  

Boys’ and Girls’ Responses to Section I: Myself as a Scientist—My Field of Research if I 
Were a Scientist 

Field of Research 
Number (%) 

Boys Girls 
Biology   

Human, body  22 (6.2)  46 (6.1) 
Diseases, medicines, cures  101 (28.4)  201 (26.9) 
Microbiology, gene technology  5 (1.4)  20 (2.7) 
Animals, plants, nature  35 (9.8)  87 (11.6) 
Other biology  3 (0.8)  3 (0.4) 

Technology   
Computers, electronics, etc.  13 (3.7)  31 (4.1) 
Motor cars, buildings, road, transport etc.  1 (0.3)  3 (0.4) 
Weapons  1 (0.3)  2 (0.3) 
Other technology or not specified  1 (0.3)  4 (0.5) 

Environment   
Earth, weather, climate  11 (3.1)  29 (3.9) 

Chemistry, atoms, reactions etc.  8 (2.2)  13 (1.7) 
Physics, electricity, heat etc.  6 (1.7)  13 (1.7) 
Space, stars, planets, black holes, space travel  29 (8.1)  84 (11.2) 
Psychology, human behavior  4 (1.1)  11 (1.5) 
Invent things  4 (1.1)  9 (1.2) 
Do experiments, work in laboratory  3 (1.8)  3 (0.4) 
Paranormal, philosophical, mysterious, wonder, etc.  9 (2.5)  18 (2.4) 
Social and economic sciences  0  0 
Do not want to do research  1 (0.3)  0 
Other  0  0 
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Table 37  

Boys’ and Girls’ Responses to Section I: Myself as a Scientist—The Reason(s) for my Chosen 
Field 

Reason Number (%) 
Boys Girls 

Curiosity, interests, seems fun, exciting, want to  110 (30.9)  233 (31.1) 
Related to a profession I want to follow  11 (3.1)  19 (2.5) 
Important in general or for society/humanity  38 (10.7)  90 (12.0) 
Helping people, animals, etc.  70 (19.7)  159 (21.3) 
Becoming rich, popular, famous  9 (2.5)  9 (1.2) 
Other/nonspecific  23 (6.5)  48 (6.4) 

With regard to school type, there were not any large percentage differences between 

private school student and public school student choices of research topic (see Table 38). The 

same is true for the percentage differences seen in reasons supplied by students (in Table 39).  

Table 38  

Private School and Public School Student Responses to Section I: Myself as a Scientist: My 
Field of Research if I Were a Scientist 

Field of Research 
Number (%) 

Private Public 
Biology   

Human, body  19 (4.8)  49 (6.9) 
Diseases, medicines, cures  117 (29.8)  185 (25.9) 
Microbiology, gene technology  5 (1.3)  20 (2.8) 
Animals, plants, nature  40 (10.2)  82 (11.5) 
Other biology  4 (1.0)  2 (0.3) 

Technology   
Computers, electronics, etc.  15 (3.8)  29 (4.1) 
Motor cars, buildings, road, transport etc.  3 (0.8)  1 (0.1) 
Weapons  2 (0.5)  1 (0.1) 
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Table 38. Continued  

Field of Research 
Number (%) 

Private Public 
   

Other technology or not specified  1 (0.3)  4 (0.6) 
Environment   

Earth, weather, climate  11 (2.8)  28 (3.9) 
Chemistry, atoms, reactions etc.  6 (1.5)  15 (2.1) 
Physics, electricity, heat etc.  5 (1.3)  14 (2.0) 
Space, stars, planets, black holes, space travel  40 (10.2)  73 (10.2) 
Psychology, human behavior  5 (1.3)  10 (1.4) 
Invent things  7 (1.8)  6 (0.8) 
Do experiments, work in laboratory  3 (0.8)  3 (0.4) 
Paranormal, philosophical, mysterious, wonder, etc.  4 (1.0)  23 (3.2) 
Social and economic sciences  0  0 
Do not want to do research  1 (0.3)  0 
Other  6 (1.5)  0 
 
 

Table 39  

Private School and Public School Student Responses to Section I: Myself as a Scientist—The 
Reasons for my Chosen Field of Research 

Reason 
Number (%) 

Private Public 
Curiosity, interests, seems fun, exciting, want to  119 (30.4)  224 (31.4) 
Related to a profession I want to follow  9 (2.3)  21 (2.9) 
Important in general or for society/humanity  37 (9.4)  91 (12.8) 
Helping people, animals etc.  90 (23.0)  139 (19.5) 
Becoming rich, popular, famous  7 (1.8)  11 (1.5) 
Other/nonspecific  24 (6.1)  47 (6.6) 
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 Concerning geographic location, urban students presented a significantly larger 

percentage of responses for researching space (e.g., stars, planets, black holes, space travel) 

when compared to rural students (10.5% and 1.2%, respectively; see Table 40). On the other 

hand, rural students exhibited greater research interests in psychology. Rural students also 

presented a higher response percentage for wanting to conduct research because of their desire 

to want to help people and animals (see Table 41). More urban students (8.2%) responded that 

their research topic reason was related to a profession they want to follow.  

Table 40  

Urban School Students and Rural School Students’ Responses to Section I: Myself as a 
Scientist—My Field of Research if I Were a Scientist 

Field of Research 
Number (%) 

Urban Rural 
Biology   

Human, body  39 (6.3)  29 (6.0) 
Diseases, medicines, cures  180 (28.9)  122 (25.3) 
Microbiology, gene technology  15 (2.4)  10 (2.1) 
Animals, plants, nature  68 (10.9)  54 (11.2) 
Other biology  0  0 

Technology   
Computers, electronics, etc.  24 (3.9)  20 (4.1) 
Motor cars, buildings, road, transport etc.  3 (0.5)  1 (0.2) 
Weapons  2 (0.3)  1 (0.2) 
Other technology or not specified  1 (0.2)  4 (0.8) 

Environment   
Earth, weather, climate  15 (2.4)  24 (5.0) 

Chemistry, atoms, reactions etc.  11 (1.8)  9 (1.9) 
Physics, electricity, heat etc.  13 (2.1)  10 (2.1) 
Space, stars, planets, black holes, space travel  65 (10.5)  6 (1.2) 
Psychology, human behavior  10 (1.6)  48 (9.9) 
Invent things  8 (1.3)  5 (1.0) 
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Table 40. Continued   
Field of Research Number (%) 

 Urban Rural 
Do experiments, work in laboratory  3 (0.5)  3 (0.6) 
Paranormal, philosophical, mysterious, wonder, etc.  12 (1.9)  15 (3.1) 
Social and economic sciences  0  0 
Do not want to do research  0  0 
Other  0  19 (3.9) 

 

Table 41  

Urban School Students’ and Rural School Students’ Responses to Section I: Myself as a 
Scientist—The Reason(s) for My Chosen Field of Research 

Reason Number (%) 
Urban Rural 

Curiosity, interests, seems fun, exciting, want to  200 (32.1)  143 (39.6) 
Related to a profession I want to follow  51 (8.2)  10 (2.1) 
Important in general or for society/humanity  143 (23.0)  77 (15.9) 
Helping people, animals etc.  9 (1.4)  86 (17.8) 
Becoming rich, popular, famous  39 (6.3)  9 (1.9) 
Other/nonspecific  0  0 

 
Boys’ and Girls’ Interests in Science and Technology  

Table 36 summarizes the areas boys and girls specified they would wish to pursue if 

given the opportunity to assume the role as an adult research scientist. Table 37 indicates the 

reasons for the research choices made. 

From the data, both boys and girls expressed an overwhelming interest in mainly 

biological themes (e.g., human body, diseases, medicine, cures, microbiology). In this 

biological sciences area, boys produced 166 (46.6%) responses and girls yielded 357 (47.7%) 

responses. Under this same category, there were marked emphases on medicine/treatment of 
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disease and on animals, plants, and the world of nature. Space science (e.g., stars, planets, 

black holes, space travel) accounts for the next largest group of submissions with boys 

yielding 29 (8.1%) and girls 84 (11.2%).  

The results are particularly substantial when compared to other themes, such as 

chemistry and physics. The amount of student responses that specified classic chemistry-

associated or physics-associated research was low with only 14 (3.9%) responses in these 

areas for boys and 26 (3.4%) for girls. Moreover, working with different technology features 

(e.g., computers, electronics, motors) was also represented less saliently with boys’ responses 

being logged at 16 (4.6%) and girls’ 40 (5.3%).  

 The reasons given by both boys and girls for wishing to conduct research in the areas 

they selected were mainly influenced by affective factors (curiosity, interests, seems fun, want 

to, exciting). Almost the same numbers of boys (30.9%) and girls (31.1%) listed these 

intrinsic interests as their reasons for selecting these research areas. There was also a weighty 

emphasis on the importance of their choices for society and in helping others, such as people 

or animals.  

Private and Public School Students’ Interests in Science Technology 

 Data depicted in Table 38 are the different categories that private school students and 

public school students said they would wish to pursue if they could conduct research as a 

scientist. Following, Table 39 gives reasons why these research areas were specified by the 

students. 

Table 38 shows that both private school and public school students showed an 

overwhelming interest in conducting research in the biological sciences. For this area of 
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research, private school students submitted 185 (47.1%) responses categorized in this area 

while public school students submitted 338 (47.4%). Following this category, the next most 

subscribed hypothetical research area for both private school (10.2%) and public school 

(10.2%) students was the study of space (e.g., stars and planets, black holes, space travel). 

Both groups of students submitted low response rates in themes such as pure chemistry and 

physics, psychology (human behavior), and laboratory work. 

Both types of students stated mainly that the reasons why they would want to carry out 

science research work in the areas they chose were mainly due to curiosity and interests. 

These intrinsic factors accounted for 30.4% and 31.4% of the responses from private school 

students and public school students, respectively. The students also thought that the desire to 

help others (e.g., people and animals) was another reason they selected these areas of 

research. Data from the surveys indicated that 23% of private school students and 19.5% of 

public school students stated this reason as their why for conducting science research in the 

different fields chosen (see Table 38). 

Urban School Students’ and Rural School Students’ Interests in Science and Technology 

Table 40 reveals the science research areas that urban school students and rural school 

students stated they would wish to pursue if given the opportunity to work as a career research 

scientist. The reasons for such choices are outlined in Table 41.  

 Data from the tables reveal that students from urban schools and those from rural 

schools displayed an overwhelming interest in choosing to conduct research in the biological 

sciences if given the opportunity. For this area, urban students reported 302 (48.5%) 

responses while rural students reported 221 (45.8%) responses. The next highest area of 
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research interest for urban students was in space science where there were 65 (10.5%) 

responses. The second highest research area of interest for students from rural schools was 

psychology (human behavior) where this group of students reported 48 responses in this area 

(9.9%).  

 Upon examining choices for research areas such as doing experimental work in a 

laboratory, chemistry, physics, and being able to invent things, it is evident that both groups 

of students presented low selection numbers for these areas (see Table 40).  

 For both urban and rural students, the primary motivation for selecting topics was 

fueled by reasons of affect (e.g., curiosity, interest). Overall, 200 (32.1%) urban students and 

143 (39.6%) rural students cited these intrinsic factors as the basis for their choices. The 

second most popular reason was due to the fact that both groups of students believed that the 

area(s) of research they chose would be important in general for humanity and society (see 

Table 41).  
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CHAPTER V 

DISCUSSION, IMPLICATIONS AND RECOMMENDATIONS FOR 
FUTURE RESEARCH 

 
The purpose of this study was, using the ROSE questionnaire, to investigate Bahamian 

middle adolescent learners’ (14–16 years old) interests, experiences, and attitudes toward 

science. A critical component of this research was to discuss the findings against gender, 

school type, and geographical background. Seven specific socio-scientific issues tied to 

science education guided the framing of the research questions. These same seven socio-

scientific issues are embedded within the four research questions investigated in this study. 

The researcher began by starting with the issue of science experiences that students 

have in research question one.  Specifically, what are students’ experiences by gender 

(boy/girl), school type (private/public), as well as location (urban—main island/rural—not 

main island) informal (classroom based) science education (Section F) and informal (out of 

classroom) science education (Section H)?  Research question two explored students’ 

interests. Specifically, what are students’ interests by gender (boy/girl), school type 

(private/public), as well as location (urban—main island/rural—not main island) in science 

(Sections A, C, E) and the environment (Section D)?  Next, students’ attitudes towards school 

science was the focus of research question three, specifically asking what are students’ 

attitudes and opinions on science and technology (Section G) by gender (boy/girl), school 

type (private/public), as well as location (urban—main island/rural—not main island)? Last, 

students’ interests related to important characteristics for a potential future job and interest 

related to science and technology in general was the focus of in research question four. This 

included what were students’ interests in their future careers (Section B), and those related to 
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science and technology (Section I) by gender (boy/girl), school type (private/public), as well 

as location (urban—main island/rural—not main island)? 

 The discussion that follows examines the responses from the ROSE questionnaire that 

Bahamian students submitted. Only those items from the instrument that produced statistically 

significant differences will be discussed. 

Research Question 1a. RQ1a examined students’ experiences with their science 

classes, what they get out of science in school, and the need for science education. To extract 

such formal (in-school) science experiences, a section of the questionnaire labeled F, with the 

theme “My science classes,” was engaged. This section has an inventory of some 16 activities 

sought to explore the kinds of experiences students have with science learning in school. 

Gender differences. With respect to gender, there were statistically significant 

differences for seven formal science experiences as shown in Table 1. Males agreed more 

than females that they would like to get a job in technology, become a scientist, that they 

think school science is better than other subjects, that school science is rather easy to learn, 

that they would like to have as much science as possible in school, and that school science is 

interesting. On the other hand, females agreed more than males that school science is a 

difficult subject. The Bahamian gender differences experienced with formal science are 

similar to those reported in other studies elsewhere (Dawson, 2000; Osborne et al., 2003). It is 

also congruent with that of a study conducted by Jones et al. (2000), which revealed that more 

females than males perceived science as difficult to understand. Additionally, the perception 

of female students that science is somehow difficult was also seen in results obtained from the 

TIMSS 2003 study (NCES, 2015), which showed that in no country or testing cycle did 
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females outperform male students in science and that the differences in performance between 

the genders was significant (Neuschmidt, Barth, & Hastedt, 2008).  

School type (private/public). With regard to school type (private/public), there were 

three statistically significant differences (see Table 2) all in favor of private school students 

who agreed more than public school students that school science is interesting, that things 

learned in science at school will be helpful in their everyday lives and that they would like to 

have as much science as possible at school. There is a dearth of literature citing formal 

science experiences and school type. This research adds to this sector by extending 

knowledge in this area. What is known is that, generally, private school students tend to 

perform better in science and so we can presume that they find science easier (Olasehinde & 

Olatoye, 2014; Olatoye, 2009). Results from this study parallel this statement.  

Geographical location (urban/rural). The overall picture also showed that with 

regard to geographical location there were statistically significant differences for two formal 

science experiences seen in Table 3. Rural students agreed more than urban students that 

school science is a difficult subject. This finding does not deviate from the literature. 

Research studies involving students in remote areas have reported that students from these 

areas generally perceive science to be a challenging subject and as a result usually achieve 

lower science achievement scores than their urban counterparts (Kenny, Seen, & Purser, 

2008). Urban students agreed more than rural students that the things learned in science at 

school will be helpful to their everyday lives. This statement directly points to the perceived 

high amount of relevance that Bahamian urban students observe for school science. A result 

such as this is surprising and pushes against (a) the research done by Fusco (2001) who found 
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that many students in urban schools question science learning and its relevance because the 

science has little to do with their personal lives, and (b) the research done by Anyon (1997) 

and Kahle, Meeece, and Scantlebury (2000) who found that school science in urban schools is 

often more knowledge based and ignore students’ experiences, hence contributing little to the 

relevance that students hold for the subject area. 

Research Question 1b. RQ1b probed into students’ experiences with informal (out-

of-school) science. To extract such formal (in-school) science experiences, a section of the 

questionnaire labeled H, with the theme “My out-of-school experiences” was engaged. This 

section has an inventory of some 61 activities that took a closer look at the kinds of science-

oriented experiences students have from their lives outside of school. This area of science 

learning is important since having the ability to cite such experiences fairly in science classes 

could increase the understanding of new concepts and skills when introduced.  

Gender differences. With respect to gender, there were statistically significant 

differences for six out-of-school science experiences as shown in Table 4. Males stated that 

more often than females they participated in fishing; connected an electric lead to a plug; 

recorded on video, DVD or tape recorder; made a fire from charcoal or wood; used an air gun 

or rifle; and cooked a meal. The results from this section are not surprising and resemble 

many of the out-of-school science experiences with which boys often report engaging outside 

of school. Researchers have documented that science-related experiences for boys and girls 

are not the same over childhood and adolescence (Jones et al., 2000). Results from this study 

also align with work done by Kahle and Lakes (1983) who found that the out-of-school 

science experiences that female students had compared to their male counterparts did not 
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allow for exploration of science phenomena and contributed less to science interests. This 

situation puts females at a disadvantage by placing them at a deficit for learning physical 

science concepts. The results also revealed that boys continue to have more extracurricular 

experiences related to the physical science and support their interest and knowledge base in 

this area.  

School type (private/public). With respect to school type (private/public), there were 

statistically significant differences for six out-of-school science experiences as shown in 

Table 5. Public school students stated more often than private school students that they have 

participated in sorting out garbage for recycling or appropriate disposal, used a rope and 

pulley to lift heavy things, read about nature or science in books or magazines, participated in 

hunting and made an instrument form natural materials. Private school students stated that 

more often than public school students they participated in fishing. The items listed that 

produced statistically significant differences did not reveal any major themes or patterns with 

this variable. There is a dearth of literature that focuses on this issue; this study extends the 

knowledge base in this regard.  

Geographical location (urban/rural). Upon examining data for student geographical 

location (urban/rural), there were statistically significant differences for 21 school science 

experiences seen in Table 6. Rural students agreed more than urban students that they more 

often collected different stones or shells; collected edible berries, fruits, mushrooms, or plants; 

participated in hunting and fishing; planted seeds and watch then grow; made compost of 

grass, leaves, or garbage; put up a tent or shelter; made a fire from charcoal or wood; prepared 

food over a campfire, open fire, or stove burner; been to hospital as a patient; used binoculars; 
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made a bow and arrow, slingshot, catapult, or boomerang; measured the temperature with a 

thermometer used a wheelbarrow and crowbar; mended a bicycle tube; used tools like a saw, 

screwdriver, or hammer; and charged a car battery. Urban students reported carrying out the 

following out-of-school science activities more than rural students: reading a horoscope, 

visiting a science center or museum, and visiting a zoo. From these findings we see that rural 

students’ informal science activities are vast, numerous, and enriching. Given the large open 

spaces and way of life of students coming from these areas, this is no surprise. Urban 

students, on the other hand, frequented informal science activities related to sites and 

attractions. Since the majority of informal science spaces are located on the urban (main) 

island in The Bahamas, this result was expected. 

Research Question 2a. To address the RQ2, the data was gathered from a subset of 

the questionnaire with the theme “What I want to learn about.” The theme consists of a group 

of 108 items (all in Sections A, C and E). It includes various science topics with some 

directed towards science content and others addressing science context, one limitation being 

that the items do not address the teaching methods used in schools. This section sheds light on 

what Bahamian students want to learn about in their science classes at school. 

Gender differences. The statistically significant differences for this section were 

numerous. In total there were statistically significant differences for 74 science interests as 

shown in Table 13. More males reported having greater interest in more physical science 

topics such as how to see a rainbow; light around them that they cannot see; how radios and 

televisions work; rockets, satellites, and space travel; and electricity and how it is produced. 

Females reported having greater interest in biological and health science topics such as how 
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alcohol and tobacco affect the body, how the body grows and matures, cancer and what is 

known and how to treat it, birth control and contraception, how babies grow, and eating 

disorders such as anorexia and bulimia. These trends are supported by the literature, which 

outlines the natural inclination that males have towards physical sciences and that females 

have to more biological and life science areas (Stadler, Reinders, & Benke, 2000).  

School type (private/public). There were statistically significant differences for 11 

items in the subset of the questionnaire. The majority of the items (nine in total) that did 

produce significant differences were in favor of private school students who all responded that 

they are interested in learning about how babies grow and mature; why people dream while 

sleeping; what the dreams may mean; how loud sound and noise may damage hearing; how 

different sorts of food are produced, conserved, and stored; how radiation from solariums and 

the sun might affect the skin; clouds, rain, and the weather; biological and human aspects of 

abortion; risks and benefits of food additives; and how plants grow and reproduce. It could be 

expected that the majority of private school students would have a higher amount of interest 

in science topics since they would appear to be more advantaged at learning science. Private 

school students have greater access to resources (tangible and intangible) and hence may have 

greater science capital, causing them to be more engaged and more interested in science topics 

(Dewitt & Archer, 2017). Research has shown that this idea of science capital is strongly 

socially patterned and is more concentrated in privileged groups (Archer, Dawson, DeWitt, 

Seakins, & Wong, 2015).  

Geographical location (urban/rural). Data for student geographical location revealed 

that there were statistically significant differences for 16 science topics of interest as shown in 
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Table 15. Urban students showed more interests in supernatural topics such as dreams and 

their meanings, and life, death, and the human soul. Rural students shared that they had more 

interest in a variety of topics, which include X-rays and ultrasound and their use in medicine, 

poisonous plants in the area, how petrol and diesel engines work, with no clear pattern 

immerging in specific science topics of interests for this variable. It is curious that urban 

students would show greater interest in mystical, paranormal-type topics that are usually more 

prevalent in rural communities where cultural practices and, hence, indigenous knowledge is 

utilized greater. Presently, there is not much published research that lends clarity to this 

finding. 

Research Question 2b. The answer to this question was made possible in the study 

through the analysis of responses by pupils to the list of 18 statements on some environmental 

issues with the theme “Me and the environmental challenges” (Section D) in the 

questionnaire. The items were engineered to examine students’ attitudes and their overall 

sense of responsibility for issues dealing with the environment. 

Gender differences. With respect to gender, there were statistically significant 

differences for 11 of the statements about the environment as seen in Table 21. Females 

agreed more than males to several statements, including that they can still find solutions to 

environmental problems and people should care more about the environment. Females 

disagreed more than males that environmental threats should not be a personal concern and 

that environmental problems are exaggerated. Males agreed more than females that it is the 

responsibility of the rich countries to solve the environmental problems of the world and that 

it is right to use animals in medical experiments if this can save human lives. From these 
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results it appears that Bahamian girls care more about environmental issues than Bahamian 

males. This finding is in line with other studies that found that girls had more positive 

environmental attitudes and a greater sense of responsibility towards the environment (Tikka, 

Kuitunen, & Tynys, 2000; Tuncer, Ertepinar, Tekkaya, & Sungur, 2005).  

It is also interesting to note that Bahamian male students thought that countries that 

are wealthier (and perhaps contribute to environmental problems more) should incur the 

financial burden of fixing the problems the world is experiencing with the environment. This 

is curious and may suggest that as far as Bahamian environmental education is concerned, all 

students should come to understand that concerns with the environment are a global 

responsibility and that global citizens all have a part to play. The results of the analysis also 

revealed that Bahamian male students perceived human beings to be much more important 

than animals and believed that animals could be used in medical experiments to save human 

lives. A study conducted by Bonnet and Williams (1998) showed that students stated 

extinction of animal species as one of the many problems that the earth is faced with; 

however, it seems that Bahamian male student participants did not hold such a belief. The 

reasons for this difference are unclear. Perhaps it may be that in Bahamian culture animals are 

not as important and, therefore, do not matter as much.  

School type (private/public). Table 22 shows the five items that produced statistically 

significant differences for public and private school students. Public school students disagreed 

more than private school students that environmental problems are exaggerated. They agreed 

more than private school students that nearly all human activity is damaging for the 

environment and that every person can make significant contributions to environmental 
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protection. This finding goes against the work done by Tuncer et al. (2005) who found from 

their research that students who attend private school were more aware of (a) environmental 

problems, (b) individual responsibility and national environmental problems, and (c) had 

more positive attitudes toward solving problems concerned with the environment. Based on 

the results obtained, it appears that school may play some role in the formation of students’ 

views about the environment.  

Geographical location (urban/rural). Results obtained from the study found that 

there were no statistically significant differences between urban students and rural students 

with respect to this section of the questionnaire. These results can be seen in Table 23. The 

lack of statistical significance difference for this variable indicates that further probing into 

this area is needed and that no conclusive statements can be made at this time. 

Research Question 3 

The core of the research question was to obtain information on the attitudes and 

opinions of Bahamian students surveyed in the study towards the role and function of science 

and technology in society. A section of the ROSE questionnaire labeled G and entitled “My 

opinions about science and technology” is made up of 16 items that present some various 

features of the role of science and technology from a societal standpoint and was used to elicit 

such thoughts and opinions of students. 

Gender differences. The results of the student-reported attitudes and opinions about 

science and technology showed that there were seven statistically significant differences 

between genders (see Table 24). Males had more positive attitudes toward science and 

technology than females and agreed more that people should always trust what scientists say, 



Texas Tech University, Tarah McDonald, May 2020 

178 
 

ST help the poor, ST benefit mainly developed countries, and ST help the poor and can solve 

nearly all problems. There were no statistically significant differences that favored female 

responses. The results support what has already been observed in the science education field. 

These items in favor of boy student responses may signal that in The Bahamas there exists a 

gender gap with regard to the way that boys view ST versus the way girls view it and that 

these gender disparities are already affecting middle adolescent students in Bahamian schools. 

This is an area of concern given the widely researched gender gap in ST, which documents 

that female students have less positive attitudes towards science and technology, find ST to be 

a more masculine area, and end up not pursuing ST careers as much as their male counterparts 

(Jenkins, 2006; Jenkins & Nelson, 2005; Jidesjö, Oscarsson, Karlsson, & Strömdahl, 2009; 

Osborne, Simon, & Tytler, 2009). 

School type (private/public). There were statistically significant differences by 

school type for six of the statements about ST (see Table 25). Private school students had 

more positive attitudes about ST than public school students and agreed that a country needs 

ST to be developed, ST can solve nearly all problems, scientists follow the scientific method 

that always leads them to correct answers, the benefits of science are greater than the harmful 

effects it could have, people should always trust what scientists have to say, and scientists are 

neutral and objective. There were no statistically significant differences that favored public 

school students. There is not much literature outlining school type and attitudes toward 

science and technology, thus making it challenging to support or abandon the results obtained 

in this research study. However, what can be said is that there is an overall impression that 

students in private schools in The Bahamas are more frequently being sent messages, whether 
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through school culture, school expectations, school science, and technology experiences, that 

science and technology are important, that science and technology are good things, and that 

science and technology are vital for the development of a country. 

Geographical location (urban/rural). With regard to geographic location, there was 

only one statistically significant difference concerning attitudes towards science and 

technology (see Table 26). Rural students agreed more than urban students that science and 

technology are helping the poor. General conclusions about Bahamian students’ localities and 

how this impacts attitudes towards science and technology are difficult to formulate since 

there was only one item that produced a statistically significant difference and because this 

area remains unaddressed in the literature. Further research and investigation is needed in 

order to draw more concrete conclusions.  

Research Question 4 

The first part of this research question examined students’ interests in future careers 

and was answered by analyzing the responses to the 26 items on Section B of the ROSE 

questionnaire, entitled “My future job.” It is thought that job qualities regarded for relevant 

future occupation might be an important factor for learning.  

Gender differences. In terms of gender, there were 13 statistically significant 

differences (see Table 29). Males believed that it was more important to have a job that allows 

them to work with animals, build or repair objects using their hands, work with machines or 

tools, make design or invent something, have lots of time for friends, and become famous. 

Girls, on the other hand, thought that it was important to have a job that develops and 
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improves knowledge and abilities, allows them to earn lots of money, work with people rather 

than things, work independently of other people, and help people. 

On the whole females are inadequately represented in the decision-making positions 

and positions of leadership in the workplace. Results from this study show that girls’ interests 

in job qualities that will provide them with opportunities to earn lots of money, develop or 

improve knowledge and abilities, and work with something they find important and 

meaningful are all indications of moves in the right direction towards female emancipation in 

the workplace, thereby pushing against the traditional ideas about the role of women and their 

functions in the workplace. Possibly, because of this reason coupled with the huge wave of 

female empowerment in the media nowadays, the present generation of girls in this study 

wish to abandon the apparent submissiveness that is often positioned on women in the 

workplace (Twshene, 2003).  

Boys stated that they were more interested in jobs that would allow them to build or 

repair objects using their hands with machines or tools or make, design, or invent something. 

These qualities are indicative of stereotypical male career interests and support why boys end 

up becoming stronger in physical science areas that support these kinds of qualities. It is 

important that girls are made to believe that jobs that have these qualities are open and 

available to them also. For science educators this is an important area in science education 

that needs to be addressed more adequately. 

School type (private/public). With regard to school type, there were two statistically 

significant differences that both were in favor of public school students (see Table 30). When 

compared to private school students, public school students believed that it was important to 
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have a job that allows them to work with something easy and simple and one that involves a 

lot of travelling. No major themes or patterns emerged from the data, signaling that further 

research should be done in this area. 

Geographical locations (urban/rural). Examining results for geographic location 

revealed six statistically significant differences, all of which favored rural students (see Table 

31). Job characteristics such as being able to work artistically and creatively, building or 

repairing objects by hand, working in the area of environmental protection, coming up with 

new ideas, using talents and abilities, and helping other people were all qualities that rural 

students thought were more important than urban students. 

The second part of RQ4. This part of the questionnaire invites students to express 

their opinions about science and technology using their own words. The question posed under 

Section I has two parts. The first part of the question asks what they would like to work on, 

the second part asks students for reasons why for this particular choice.  

Gender differences. Concerning gender, there were not very large differences in 

several response percentage rates among males and females (see Table 35). For many of the 

hypothetical research areas presented, boys and girls responded very similarly. The similarity 

in responses may indicate that there are similar amounts of interests in the same topics. The 

data also showed that, surprisingly, there are a large number of students, both boys and girls, 

who are interested in space. This should be noted since presently topics about space science 

do not appear in any of the Bahamian science curricula. When investigating why students 

selected particular areas of science research, the majority of students stated that curiosity and 

interest was the reason. There have been numerous studies that have pinpointed curiosity as a 
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driving factor for fueling student interest in science education since it is viewed as a 

predominant source of motivation for student learning (Pluck & Johnson, 2011).  

School type (private/public). Similarly, to what was seen with gender, there were not 

very large differences between private school student responses and public school student 

responses. The majority of students showed interest in diseases and space. Overwhelmingly, 

curiosity was stated as the reason subject area selection.  

Geographic location (urban/rural). Although percent responses were similar for 

both urban and rural students, urban students showed a lot more interest in space science than 

rural students. This is interesting and again points to the necessity to incorporate space science 

topics into the national curricula. It was also shown that rural students in the survey were 

motivated to select the science research are because they feel motivated to help people; urban 

students were motivated because their choice was more related to a profession in which they 

are interested. While this finding is not conclusive, what is learned is that it appears that 

Bahamian students in urban areas are more interested in choosing a science-based career than 

their urban counterparts. This, too, serves as another point to note since it is desired that all 

students around the country are interested and aware about the many science career options 

that exist.  

Implications for Research Policy and Practice 

 This study collected data on the science interest, experiences and attitudes of 

Bahamian middle adolescent learners (14–16 years old). This was accomplished through 

analysis of the findings against gender, school type and geographical background. 
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Consequently, there are implications for practice and policy regarding science education 

reform in The Bahamas. 

 Student voice and the curriculum. The experiences and interests of Bahamian 

students should be strongly considered in the creation of Bahamian national curricula, in the 

production of textbooks and other teaching resources, as well as in classroom activities. These 

considerations are made in order to ensure that differences in interests and values that exist 

within the classroom are also strongly be kept in mind. “Listening to the student voice” does 

not imply that students should be taught what they want to be taught. Rather, it suggests that 

the teaching be relevant, motivating, meaningful, and engaging. This consideration ensures 

that there is a linkage between the values and interest that the students bring to the classroom 

and the science material being covered. Failure to make the effort to link interests and values 

to science teaching and learning may result in negative attitudes toward science, causing 

students to turn their backs on the subject whether in adolescence as a student or in adulthood 

as a citizen. 

 Gender in science education. The ROSE data supplied from this study revealed the 

thoughts and opinions of many Bahamian girls about science and technology. It is the hope of 

the researcher that some insight was gained about this demographic in order to increase girls’ 

interest and motivation for science study and career. Bahamian ROSE data has shown that 

Bahamian females are orientated towards values, more oriented towards the environment, and 

more socially oriented. These are important qualities to consider when trying to strike a better 

gender balance with science learning in the future in order to ensure that girls in The Bahamas 
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continue to develop positive attitudes towards science and reject the stereotypical perceptions 

often associated with this discipline. 

 Equity in science education. It is important that science education in The Bahamas 

supports equitable opportunities to learn and be engaged with science for all students, 

especially for students from marginalized communities. In this study, it can be hypothesized 

that poor science affect could be attributed to a lack of access to science in public schools and 

within the rural areas. Equity in science education means all students are provided equitable 

opportunities to interact with science; have access to proper equipment and resources; be 

taught by teachers that give support, motivate, and engage learners; attend schools that 

dedicate adequate time to science; and ensure that participation increases by connecting 

learning to students’ interests and experiences (National Research Council, 2012). This idea 

of equity cannot be understated. Research has outlined that there are a number of factors 

needed in order to move closer to establishing equity in education. Work done by Hewson et 

al. (2001) found that systemic reform of science education involves (a) a cohesiveness of 

school and community all working around clearly understood and accepted goals of reform; 

(b) leaders who are reachable and responsible; (c) teachers who are effective, self-directed, 

and respected; and (d) a community that is actively involved and supportive. The researcher is 

hopeful that as science education reform continues to take shape in The Bahamas, students 

across the archipelago will be afforded sameness within their science classrooms.  

Using the science capital teaching approach. To assist with the diversity of interests 

and backgrounds often seen in science classrooms today, policy makers, curriculum 

developers, science educators and other stakeholders should consider engaging students by 
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adopting the science capital teaching approach to build on good teaching practice (Godec, 

King, & Archer, 2017) . This methodology is based on the foundation of broadening what 

counts (i.e., building spaces where students feel valued and are able to offer contributions 

from their own experiences, interests, and identities) and the three pillars: personalizing and 

localizing (i.e., where students see that their interests, experiences, and attitudes at home and 

in the community relate to science); eliciting, valuing, and linking (i.e., using questions to 

elicit students’ knowledge that draws on personal, family, and/or cultural experiences in order 

to form links to the science curriculum); and building the science capital dimension (i.e., by 

teachers and others increasing scientific literacy, encouraging science media consumption, 

and encouraging students to form relationships with people in science-related roles).  

The idea of science capital is a very important one since, once implemented in tandem 

with the science curriculum, can address science relevancy learning needs of all students 

regardless of race, gender or socioeconomic status. This approach of teaching is often 

conceptualized as a mindset that aids science teachers in broadening what counts as doing 

science in the classroom by constantly incorporating details from all students’ lives into the 

science lessons that they are exposed to in school. These constant efforts to merge the science 

that is learned on the inside of school with the science that is experienced on the outside of 

school can be the bridge to making science relevant for all science learners. 

Science students of the Afro-Caribbean diaspora.  The results of this study help to 

shed light on students’ affect towards science and technology of (mainly) black students in 

The Bahamas. For science education researchers and policy makers, these findings are of 

particular importance because it may help to demystify many of the reasons why there is a 
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racial disparity in science and technology areas.  It is the hope of the researcher that 

conclusions drawn from this study can help to shed light on what else can be done in the 

future in order to attract more people of color to science and technology fields in order to have 

better representation in these areas.  

The role of informal and nonformal science learning systems.  The formal learning 

system is notorious for being resistant to reform. This then begs the question of how the 

informal and nonformal science learning systems can be leveraged in order to build science 

capital of science learners.  Resources within the country such as museums, programs, clubs 

and other non-profit groups that do STEM outreach (e.g. Discovery Club through The 

Bahamas National Trust and the Bahamas Reef Environmental Education Foundation 

(BREEF) must be included and utilized as important science capital building resources. This 

requires that these kinds of organizations be given the financial support and academic 

authority to reach as many Bahamian students as possible in order to continue to broaden the 

science and technological horizons of Bahamian learners.  

Future Research 

 The results from this study may be used to address the following avenues for future 

research: 

• This study only covered a portion of the island in The Bahamas. Future research 

could extend beyond this work by including more (if not all) of the other islands in 

the country. 

• The results for this work were derived only from the close-ended responses 

supplied in the ROSE questionnaire. Research efforts in the future could further 
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add to this discussion by incorporating an interview protocol to the methodology 

in order to capture more details and nuances in students’ responses. 

• The work presented here looked at Bahamian students only without making 

international comparisons. Future work could go beyond this by comparing the 

Bahamian results obtained with the ROSE international dataset in order to make 

transnational comparisons. 

• Results of this study suggest that private school students in The Bahamas may 

have greater science interest when compared to public school students. The 

difference in science interest may be due to the inequity of access to resources and 

other materials needed to learn and be better at science. Investigations surrounding 

this difference in interest can be an avenue for further research. 
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APPENDIX B 

LIST OF PARTICIPATING SCHOOLS IN THE BAHAMAS 
 

 
 
 
 
 
 
Abaco Island 
Patrick Bethel High School 
Forest Heights 
S. C. Bootle Secondary School  
 
Andros Island 
Huntley Christie High School  
 
Cat Island 
Arthur’s Town High School 
Old Bight High School 
 
Eleuthera Island 
Central Eleuthera High School 
The Island School 
 
Exuma Island 
L. N. Coakley High School 
 
Grand Bahama 
Bishop Michael Eldon High School 
Eight Mile Rock High School 

 
Long Island 
N. G. M. Major High School 
 
 
New Providence 
Anatol Rodgers Sr. High School 
C. C. Sweeting Sr. High School 
C. I. Gibson Sr. High School 
C. R. Walker Sr. High School 
C. V. Bethel Sr. High School 
Doris Johnson Sr. High School 
Government High Sr. High School 
Kingsway Academy 
Queen’s College 
R. M. Bailey Sr. High School 
St. Andrew’s School 
St. Anne’s School 
St. Augustine’s College 
St. John’s College 
Temple Christian School 

Sir Jack Hayward High School 
 
  



Texas Tech University, Tarah McDonald, May 2020 

227 
 

APPENDIX C 

CLUSTER OF TOPICS INTO SCIENCE SUBJECT AREAS WITH CRONBACH’S 
ALPHAS 

 
Biology: Health Science (Health Risk). Cronbach's Alpha = 0.808  
A18, A26, A29, A32, A42, E13, E14, E15 
 
Biology: Health Science (Health Enhancement). Cronbach's Alpha = 0.838  
A37, A38, A40, A46, C12, E7, E8, E9, E10, E11, E32, E35 
 
Biology: Human Biology. Cronbach's Alpha = 0.873 
A7, A8, A9, A10, A11, A16, A18, A26, E8, E9, E10, E11, E13, E14, E15, E23 
 
Biology: Botany. Cronbach's Alpha = 0.742  
A16, A28, E1, E18, E19, E25 
 
Biology: Zoology. Cronbach's Alpha = 0.737 
A12, A13, A16, A20, A27, E24 
 
Agricultural Science. Cronbach's Alpha = 0.775  
A15, E17, E16, E19, E33 
 
Chemistry (content). Cronbach's Alpha = 0.803  
A2, A17, A30, A31, A32 
 
Chemistry (context). Cronbach's Alpha = 0.671 
A2, A47, A48, C1, E26 
 
Physics (content). Cronbach's Alpha = 0.881 
A18, A19, A21, A33, A34, A36, A43, A44, A45, A46, C2, C3, C16, C17, E2, E20, E21 
 
Physics (context). Cronbach's Alpha = 0.870 
A30, A33, A43, A44, A45, A48, C4, C16, C17, E2, E20, E21, E27, E30 
 
Environmental Education. Cronbach's Alpha = 0.870 
E3, E4, E5, E6, E16, E19, E20, E21, E33 
 
Technology Education. Cronbach's Alpha = 0.880 
A44, A45, A47, A48, C2, C3, C4, C5, C6, C7, E6 
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APPENDIX D 

APPROVAL LETTER TO CONDUCT RESEARCH FROM THE BAHAMAS 
MINISTRY OF EDUCATION 
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APPENDIX E 

LETTER TO SCHOOL PRINCIPALS 
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APPENDIX F 

CODE BOOK FOR CLOSE ENDED QUESTIONS FOR ROSE INSTRUMENT FOR 
BAHAMIAN STUDENTS 

 
ROSE Code Book-The Bahamas 
   
This document contains data entry file information for 'ROSE data.xls' in Microsoft 
Excel format.  
   
The following is a list of the variables in the data entry file, and instructions on how to 
code each variable. Please rename the data file to a name indicating the name of 
your country, e.g. 'ROSE Bahamas.sav'.  
   
For Excel users, we have included an Appendix in this document with complete list of 
all variables and the corresponding labels. (Notice that one Excel page does not have 
enough columns available for the whole ROSE questionnaire, therefore variables for 
question H and J are on page 2 in the spreadsheet.)  
   
Beneath the heading 'Value' in this document, you find the legal values of the 
variable.   
As a general rule, the position of the respondents' tick in one of the four 
response categories, is the value to be entered: a tick in the first box shall be 
coded as '1', a tick in the second box shall be coded as '2' etc.  
   
The Likert scales in the ROSE questionnaire have headings for all of the categories. 
The values for each category are listed for each item. 
   
When the respondent has given no response or multiple responses to one item, it 
counts as missing, and shall be coded as '9'. You shall also make use of the missing 
code '9' in cases when it is obvious that the respondent has not answered the 
question seriously, e.g. when the ticks on one page or in one question are all 
positioned in the rightmost boxes.  
   
For simplicity, the open question (I. Myself as a scientist) is excluded from this data 
entry file. Coding the variables in the file at hand is a rather straightforward punching 
job, while coding of the open question request consideration of substance. 
Consequently, the two coding tasks are separated, and the open question will be 
coded at a later stage. We are currently working on the categories for the open 
question responses, and a separate code book will be provided in January 2003 (the 
unique identification number for each questionnaire is crucial for later merging of the 
two data files!).  
 
UPDATE: The open-ended question code book is completed and is attached as a 
separate file. 
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File information for 'ROSE data.sav'  
   
Q_ID      questionnaire identification number           Measurement Level: Ordinal  
   
          Value: give each questionnaire a unique identification number and write  

the number at the first page of the questionnaire and enter it in this variable (for 
easy retrieval in case of corrections, merging data files, etc.)  

   
SEX       girl or boy  
          Measurement Level: Ordinal  
          Missing Value: 9  
   
          Value    Label  
1 girl  
2 boy  
   
AGE       years old  
          Measurement Level: Scale  
          Missing Value: 9  
   
          Value: the age of the pupil  
   
COUNTRY   survey country, the country in which the survey has taken place  
          Measurement Level: Nominal  
   
          Value: the name of the country  
   
VAR1-VAR4 national, if applicable (like region, stratum, name of school, mother tongue, 

etc.)  
  

VAR1-ISLAND 
 Value  Label 
 1   Abaco 
 2   Andros 
 3   Cat Island 
 4   Eleuthera 
 5   Exuma 
 6   Grand Bahama 
 7   Long Island 
 8   New Providence 
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VAR2-SCHOOL TYPE 
Value  Label 
1   Public 
2   Private 
 
 
VAR3-LENGTH OF EDUCATION 
Value  Label 
1   Yes 
2   No 
9   Missing Value 
 
 
 
VAR4-STRATUM 
Value  Label 
1   Public School Capital 
2   Private School Capital 
3   Public School Rural 
4   Private School Rural  

   
X_NXT_PG  page brake, finished items on front cover  
X1-X11    page brake, finished items on page [#]  
   
          Each page shift in the questionnaire should be coded with the letter 'x', since this will 

ensure that a possible mistake (e.g. a shift in position) can be easily detected.  
   
          Value: x  
   
A01-A48   question A. What I want to learn about  
          Measurement Level: Ordinal  
          Missing Value: 9  
   
          Value    Label  
1 not interested  
2 somewhat interested  
3 interested  
4 very interested  
 
 
 
   
B01-B26   question B. My future job  
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          Measurement Level: Ordinal  
          Missing Value: 9  
   
          Value    Label  
1 not important  
2 somewhat important  
3 important  
4 very important  
   
C01-C18   question C. What I want to learn about  
          Measurement Level: Ordinal  
          Missing Value: 9  
   
          Value    Label  
1 not interested  
2 somewhat interested  
3 interested  
4 very interested  
   
D01-D18   question D. Me and the environmental challenges  
          Measurement Level: Ordinal  
          Missing Value: 9  
   
          Value    Label  
1 disagree  
2 somewhat disagree  
3 somewhat agree  
4 agree  
   
E01-E42   question E. What I want to learn about  
          Measurement Level: Ordinal  
          Missing Value: 9  
   
          Value    Label  
1 not interested  
2 somewhat interested  
3 interested  
4 very interested  
   
F01-F16   question F. My science classes  
          Measurement Level: Ordinal  
          Missing Value: 9  
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          Value    Label  
1 disagree  
2 somewhat disagree  
3 somewhat agree  
4 agree  
   
G01-G16   question G. My opinions about science and technology  
          Measurement Level: Ordinal  
          Missing Value: 9  
   
          Value    Label  
1 disagree  
2 somewhat disagree  
3 somewhat agree  
4 agree  
   
H01-H61   question H. My out-of-school experiences  
          Measurement Level: Ordinal  
          Missing Value: 9  
   
          Value    Label  
1 never  
2 rarely  
3 sometimes 
4 often  
 
Item I is an open-ended item. Please see open-ended code book. 
   
J         question J. How many books are there in your home?  
          Measurement Level: Ordinal  
          Missing Value: 9  
   
          Value    Label  
1 none  
2 1-10 books  
3 11-50 books  
4 51-100 books  
5 101-250 books  
6 251-500 books  
7 More than 500 books  
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Appendix: Complete list of variables and labels  
In this variable list, the variables are arranged in the same order as in the data entry file. The list is 
primarily intended for users of Excel. Please note that the labels are truncated at the end of the line (while 
they are complete in SPSS file)  
   
Var.  Var. no.   
name     Label  
   
1. Q_ID      questionnaire identification number  
2. SEX       girl or boy  
3. AGE       years old  
4. COUNTRY   survey country  
5. VAR1      national, if applicable 6.    VAR2      national, if applicable 7.    VAR3      

national, if applicable  
8. VAR4      national, if applicable  
9. X_NXT_PG  page brake, finished items on front cover  
10. A01       A1. Stars, planets and the universe  
11. A02       A2. Chemicals, their properties and how they react  
12. A03       A3. The inside of the earth  
13. A04       A4. How mountains, rivers and oceans develop and change  
14. A05       A5. Clouds, rain and the weather  
15. A06       A6. The origin and evolution of life on earth  
16. A07       A7. How the human body is built and functions  
17. A08       A8. Heredity, and how genes influence how we develop  
18. A09       A9. Sex and reproduction  
19. A10       A10. Birth control and contraception  
20. A11       A11. How babies grow and mature  
21. A12       A12. Cloning of animals  
22. A13       A13. Animals in other parts of the world  
23. A14       A14. Dinosaurs, how they lived and why they died out  
24. A15       A15. How plants grow and reproduce  
25. A16       A16. How people, animals, plants and the environment depend  
26. A17       A17. Atoms and molecules  
27. A18       A18. How radioactivity affects the human body  
28. A19       A19. Light around us that we cannot see (infrared, ultraviol  
29. A20   A20. How animals use colours to hide, attract or scare  
30.    A21       A21. How different musical instruments produce different sou  
31.    A22       A22.Black holes, supernovas and other spectacular objects i  
32. A23       A23. How meteors, comets or asteroids may cause disasters on  
33. X1        page brake, finished items on page 1  
34. A24       A24. Earthquakes and volcanoes  
35. A25       A25. Tornados, hurricanes and cyclones  
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36. A26       A26. Epidemics and diseases causing large losses of life  
37. A27       A27. Brutal, dangerous and threatening animals  
38. A28       A28. Poisonous plants in my area  
39. A29       A29. Deadly poisons and what they do to the human body  
40. A30       A30. How the atom bomb functions  
41. A31       A31. Explosive chemicals  
42. A32       A32. Biological and chemical weapons and what they do to the  
43. A33       A33. The effect of strong electric shocks and lightning on t  
44. A34       A34. How it feels to be weightless in space  
45. A35       A35. How to find my way and navigate by the stars  
46. A36       A36. How the eye can see light and colours  
47. A37       A37. What to eat to keep healthy and fit  
48. A38       A38. Eating disorders like anorexia or bulimia  
49. A39       A39. The ability of lotions and creams to keep the skin young  
50. A40       A40. How to exercise to keep the body fit and strong  
51. A41       A41. Plastic surgery and cosmetic surgery  
52. A42       A42. How radiation from solariums and the sun might affect t  
53. A43       A43. How the ear can hear different sounds  
54. A44       A44. Rockets, satellites and space travel  
55. A45       A45. The use of satellites for communication and other purposes  
56. A46       A46. How X-rays, ultrasound, etc. are used in medicine  
57. A47       A47. How petrol and diesel engines work  
58. A48       A48. How a nuclear power plant functions  
59. X2        page brake, finished items on page 2  
60. B01       B1. Working with people rather than things  
61. B02       B2. Helping other people  
62. B03       B3. Working with animals  
63. B04       B4. Working in the area of environmental protection  
64. B05       B5. Working with something easy and simple  
65. B06       B6. Building or repairing objects using my hands  
66. B07       B7. Working with machines or tools  
67. B08       B8. Working artistically and creatively in art  
68. B09       B9. Using my talents and abilities  
69. B10       B10. Making, designing or inventing something  
70. B11       B11. Coming up with new ideas  
71. B12       B12. Having lots of time for my friends  
72. B13       B13. Making my own decisions  
73. B14       B14. Working independently of other people  
74. B15       B15. Working with something I find important and meaningful  
75. B16       B16. Working with something that fits my attitudes and value  
76. B17       B17. Having lots of time for my family  
77. B18       B18. Working with something that involves a lot of travelling  
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78. B19       B19. Working at a place where something new and exciting hap  
79. B20       B20. Earning lots of money  
80. B21       B21. Controlling other people  
81. B22       B22. Becoming famous  
82. B23       B23. Having lots of time for my interests, hobbies and activities  
83. B24       B24. Becoming 'the boss' at my job  
84. B25       B25. Developing or improving my knowledge and abilities  
85. B26       B26. Working as part of a team with many people around me  
86. X3        page brake, finished items on page 3  
87. C01       C1. How crude oil is converted to other materials, like plas  
88. C02       C2. Optical instruments and how they work (telescope, camera  
89. C03       C3. The use of lasers for technical purposes (CD-players, ba  
90. C04       C4. How cassette tapes, CDs and DVDs store and play sound an  
91. C05       C5. How things like radios and televisions work  
92. C06       C6. How mobile phones can send and receive messages  
93. C07       C7. How computers work  
94. C08       C8. The possibility of life outside earth  
95. C09       C9. Astrology and horoscopes, and whether the planets can in  
96. C10       C10. Unsolved mysteries in outer space  
97. C11       C11. Life and death and the human soul  
98. C12       C12. Alternative therapies (acupuncture, homeopathy, yoga, h  
99. C13       C13. Why we dream while we are sleeping, and what the dreams  
100. C14      C14. Ghosts and witches, and whether they may exist  
101. C15       C15. Thought transference, mind-reading, sixth sense, intuit  
102. C16       C16. Why the stars twinkle and the sky is blue  
103. C17       C17. Why we can see the rainbow  
104. C18       C18. Properties of gems and crystals and how these are used  
105. X4        page brake, finished items on page 4  
106. D01       D1. Threats to the environment are not my business  
107. D02       D2. Environmental problems make the future of the world look  
108. D03       D3. Environmental problems are exaggerated  
109. D04       D4. Science and technology can solve all environmental probl  
110. D05       D5. I am willing to have environmental problems solved even  
111. D06       D6. I can personally influence what happens with the environ  
112. D07       D7. We can still find solutions to our environmental problem  
113. D08       D8. People worry too much about environmental problems  
114. D09       D9. Environmental problems can be solved without big changes  
115. D10       D10. People should care more about protection of the environ  
116. D11       D11. It is the responsibility of the rich countries to solve  
117. D12       D12. I think each of us can make a significant contribution  
118. D13       D13. Environmental problems should be left to the experts  
119. 119.       D14. I am optimistic about the future  
120. D15       D15. Animals should have the same right to life as people  
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121. D16       D16. It is right to use animals in medical experiments if th  
122. D17       D17. Nearly all human activity is damaging for the environme  
123. D18       D18. The natural world is sacred and should be left in peace  
124. X5        page brake, finished items on page 5  
125. E01       E1. Symmetries and patterns in leaves and flowers  
126. E02       E2. How the sunset colours the sky  
127. E03       E3. The ozone layer and how it may be affected by humans  
128. E04       E4. The greenhouse effect and how it may be changed by human  
129. E05       E5. What can be done to ensure clean air and safe drinking w  
130. E06       E6. How technology helps us to handle waste, garbage and sew  
131. E07       E7. How to control epidemics and diseases  
132. E08       E8. Cancer, what we know and how we can treat it  
133. E09       E9. Sexually transmitted diseases and how to be protected ag  
134. E10       E10. How to perform first-aid and use basic medical equipmen  
135. E11       E11. What we know about HIV/AIDS and how to control it  
136. E12       E12. How alcohol and tobacco might affect the body  
137. E13       E13. How different narcotics might affect the body  
138. E14       E14. The possible radiation dangers of mobile phones and com  
139. E15       E15. How loud sound and noise may damage my hearing  
140. E16       E16. How to protect endangered species of animals  
141. E17       E17. How to improve the harvest in gardens and farms  
142. E18       E18. Medicinal use of plants  
143. E19       E19. Organic and ecological farming without use of pesticide  
144. E20       E20. How energy can be saved or used in a more effective way  
145. E21       E21. New sources of energy from the sun, wind, tides, waves,  
146. E22       E22. How different sorts of food are produced, conserved and  
147. E23       E23. How my body grows and matures  
148. X6        page brake, finished items on page 6  
149. E24       E24. Animals in my area  
150. E25       E25. Plants in my area  
151. E26       E26. Detergents, soaps and how they work  
152. E27       E27. Electricity, how it is produced and used in the home  
153. E28       E28. How to use and repair everyday electrical and mechanica  
154. E29       E29. The first landing on the moon and the history of space  
155. E30       E30. How electricity has affected the development of our soc  
156. E31       E31. Biological and human aspects of abortion  
157. E32       E32. How gene technology can prevent diseases  
158. E33       E33. Benefits and possible hazards of modern methods of farm  
159. E34       E34. Why religion and science sometimes are in conflict  
160. E35       E35. Risks and benefits of food additives  
161. E36       E36. Why scientists sometimes disagree  
162. E37       E37. Famous scientists and their lives  
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163. E38       E38. Big blunders and mistakes in research and inventions  
164. E39       E39. How scientific ideas sometimes challenge religion, auth  
165. E40       E40. Inventions and discoveries that have changed the world  
166. E41       E41. Very recent inventions and discoveries in science and t  
167. E42       E42. Phenomena that scientists still cannot explain  
168. X7        page brake, finished items on page 7  
169. F01       F1. School science is a difficult subject  
170. F02       F2. School science is interesting  
171. F03       F3. School science is rather easy for me to learn  
172. F04       F4. School science has opened my eyes to new and exciting jo  
173. F05       F5. I like school science better than most other subjects  
174. F06       F6. I think everybody should learn science at school  
175. F07       F7. The things that I learn in science at school will be hel  
176. F08       F8. I think that the science I learn at school will improve  
177. F09       F9. School science has made me more critical and sceptical  
178. F10       F10. School science has increased my curiosity about things  
179. F11       F11. School science has increased my appreciation of nature  
180. F12       F12. School science has shown me the importance of science f  
181. F13       F13. School science has taught me how to take better care of  
182. F14       F14. I would like to become a scientist  
183. F15       F15. I would like to have as much science as possible at sch  
184. F16       F16. I would like to get a job in technology  
185. X8        page brake, finished items on page 8  
186. G01       G1. Science and technology are important for society  
187. G02       G2. Science and technology will find cures to diseases such  
188. G03       G3. Thanks to science and technology, there will be greater  
189. G04       G4. Science and technology make our lives healthier, easier  
190. G05       G5. New technologies will make work more interesting  
191. G06       G6. The benefits of science are greater than the harmful eff  
192. G07       G7. Science and technology will help to eradicate poverty an  
193. G08       G8. Science and technology can solve nearly all problems  
194. G09       G9. Science and technology are helping the poor  
195. G10       G10. Science and technology are the cause of the environment  
196. G11       G11. A country needs science and technology to become develo  
197. G12       G12. Science and technology benefit mainly the developed cou  
198. G13       G13. Scientists follow the scientific method that always lea  
199. G14       G14. We should always trust what scientists have to say  
200. G15       G15. Scientists are neutral and objective  
201. G16       G16. Scientific theories develop and change all the time  
202. X9        page brake, finished items on page 9  
203. H01       H1. tried to find the star constellations in the sky  
204. H02       H2. read my horoscope (telling future from the stars)  
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205. H03       H3. read a map to find my way  
206. H04       H4. used a compass to find direction  
207. H05       H5. collected different stones or shells  
208. H06       H6. watched (not on TV) an animal being born  
209. H07       H7. cared for animals on a farm  
210. H08       H8. visited a zoo  
211. H09       H9. visited a science centre or science museum  
212. H10       H10. milked animals like cows, sheep or goats  
213. H11       H11. made dairy products like yoghurt, butter, cheese or ghee  
214. H12       H12. read about nature or science in books or magazines  
215. H13       H13. watched nature programmes on TV or in a cinema  
216. H14       H14. collected edible berries, fruits, mushrooms or plants  
217. H15       H15. participated in hunting  
218. H16       H16. participated in fishing  
219. H17       H17. planted seeds and watched them grow  
220. H18       H18. made compost of grass, leaves or garbage  
221. H19       H19. made an instrument (like a flute or drum) from natural  
222. H20       H20. knitted, weaved, etc  
223. H21       H21. put up a tent or shelter  
224. H22       H22. made a fire from charcoal or wood  
225. H23       H23. prepared food over a campfire, open fire or stove burne  
226. H24       H24. sorted garbage for recycling or for appropriate disposa  
227. H25       H25. cleaned and bandaged a wound  
228. H26       H26. seen an X-ray of a part of my body  
229. X10       page brake, finished items on page 10  
230. H27       H27. taken medicines to prevent or cure illness or infection  
231. H28       H28. taken herbal medicines or had alternative treatments (a  
232. H29       H29. been to a hospital as a patient  
233. H30       H30. used binoculars  
234. H31       H31. used a camera  
235. H32       H32. made a bow and arrow, slingshot, catapult or boomerang  
236. H33       H33. used an air gun or rifle  
237. H34       H34. used a water pump or siphon  
238. H35       H35. made a model such as toy plane or boat etc  
239. H36       H36. used a science kit (like for chemistry, optics or elect  
240. H37       H37. used a windmill, watermill, waterwheel, etc  
241. H38       H38. recorded on video, DVD or tape recorder  
242. H39       H39. changed or fixed electric bulbs or fuses  
243. H40       H40. connected an electric lead to a plug etc.  
244. H41       H41. used a stopwatch  
245. H42       H42. measured the temperature with a thermometer  
246. H43       H43. used a measuring ruler, tape or stick  
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247. H44       H44. used a mobile phone  
248. H45       H45. sent or received an SMS (text message on mobile phone)  
249. H46       H46. searched the internet for information  
250. H47       H47. played computer games  
251. H48       H48. used a dictionary, encyclopaedia, etc. on a computer  
252. H49       H49. downloaded music from the internet  
253. H50       H50. sent or received e-mail  
254. H51       H51. used a word processor on the computer  
255. H52       H52. opened a device (radio, watch, computer, telephone, etc  
256. X11       page brake, finished items on page 11  
257. H53       H53. baked bread, pastry, cake, etc  
258. H54       H54. cooked a meal  
259. H55       H55. walked while balancing an object on my head  
260. H56       H56. used a wheelbarrow  
261. H57       H57. used a crowbar (jemmy)  
261.     H58   H58 used a rope and pulley for lifting heavy things  
263. H59       H59. mended a bicycle tube  
264. H60       H60. used tools like a saw, screwdriver or hammer  
265. H61       H61. charged a car battery  
266. H62   H62 How many books are there in your home?  
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APPENDIX G 

CODE BOOK FOR OPEN ENDED QUESTIONS FOR ROSE INSTRUMENT FOR 
BAHAMIAN STUDENTS 
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