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Abstract 

This study explores the role played by Out-Of-School Time (OST) learning-

experiences in forming youths’ interests and attitudes towards Sciences and 

Engineering (S&E) in Saudi Arabia. The study comes as a response to the paucity of 

research conducted on the practice of learning S&E in OST settings and its impact on 

Saudi youths in light of local and international reports on the shortage of a skilled Saudi 

S&E workforce that can fill the occupational gaps needed to keep pace with the current 

rapid growth in oil and non-oil sectors in the Gulf region. The study aims to understand 

the impact of three forms of OST-learning interventions (Learning in designed places, 

such as museums; Organised learning programmes, such as camps; S&E-related media, 

such as TV documentaries) on how Saudi youths’ aspirations towards S&E were 

followed, and how these have influenced their S&E educational/career decision.  

The research was primarily designed based on factors and components of the Eccles et 

al.’s Expectancy-Value Theory (EVT), which posits that individuals’ educational and 

career pathways are composed of choices and achievements that commence in 

childhood and adolescence and are affected by a broad array of past unique events, 

biological, psychological, and sociocultural determinants (Eccles et al., 1983). 

Additionally, in order to situate and understand the participants’ selection to their S&E 

specialisations within the context of the phenomenon, three theoretical standpoints 

were adopted to understand the impact of each OST-learning interventional form 

(Contextual Model of Learning, Positive Youth Development approach, and Social 

Representation Theory).  

Data were collected through semi-structured in-depth interviews of 15 S&E-

specialised senior undergraduates and graduates in their 20s. The inquiry process 

followed a retrospective approach that invites the participants to look backwards and 

captures, examines, and analyses the influential OST-learning experiences during the 

interviewees’ schooling and college years using thematic analysis mechanism. 
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The inquiry process resulted in identifying a variety of themes and insights about the 

positive impact of OST-learning interventions on Saudi youths. For example, families’ 

support and their scientific background and qualifications, appeared frequently to help 

augmenting the impact done by OST-learning interventions. Also, the salient role of 

broadcast media in enhancing the interviewees’ passion and aspirations towards S&E 

was remarkable. Moreover, social media platforms helped significantly in formulating 

the interviewees’ sense of belonging to S&E fields and communities of practice. 

The analysis and findings showed how the EVT and other theoretical standpoints 

elucidated the impact an accumulation of past unique OST-learning events had on the 

complicated process of making S&E educational/career choices. The explanatory 

power of these evidence-driven theories and models and the harmony that exists 

between them pointed to the potential of this research framework to be used by 

researchers, designers, and practitioners in the OST-learning field. The research also 

led to multiple recommendations and implications for the research and practice of this 

phenomenon in Saudi Arabia and the Gulf region. 
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CHAPTER 1: INTRODUCTION 

In the information age, alongside technological advances in the way people communicate their 

ideas, the traditional view of how people learn has been transformed. The breadth of human 

learning now permeates all aspects of life and is taking place not just in schools and colleges, but 

also in many other places and settings, both physical and virtual (Wellington, 1990; Kenway et al., 

2006). For example, out of their 16 daily waking hours, and across the life span spent in formal 

school and university years, it is estimated that school students spend 13 hours and undergraduate 

students 14 and a half hours in Out-of-School Time (OST) settings. These are places where learning 

occurs in a variety of opportunistic and patterned ways, such as family conversations at home, 

science museums, afterschool clubs, and cinemas (Bell et al., 2009). 

This study explores the role played by learning in OST settings in nurturing young people’s 

interest and attitudes towards Sciences and Engineering (S&E) subjects. This research is specifically 

concerned with the higher education course and career choices made by young S&E college 

graduates, male and female, in Saudi Arabia (SA), as a consequence of their aspirations towards S&E 

that were shaped over years. Drawing upon Eccles et al’s model of the Expectancy-Value Theory 

(EVT), the study explores the relative significance of the influence of learning in OST settings on 

young people’s educational and career choices (Eccles et al., 1983). 

 

1.1. Background 

1.1.1. The Importance of S&E-related Domains and Workers 
Rapid economic and technological developments have resulted in knowledge being now the most 

important factor impacting the prosperity of nations. Consequently, concepts such as the 

"Knowledge Society" and "Learning Society" have come to reflect a trend towards building what is 

known as "knowledge economies". These have become a feature of the post-modern condition in 

1990s US and Europe, and are spreading among both developed and less developed countries. This 

trend reflects the increasing importance of knowledge in its broad meaning among workers and 

knowledge communities (Coffield, 2000; Kenway et al., 2006; Guile, 2010; NSB, 2016).  

In domains ranging from medicine to mechanics, notable achievements worldwide have 

originated from people who work or study in science and engineering-related areas. Young adults 

who enrol in S&E fields and pursue S&E career pathways have had a significant impact on economic 

vitality, technological innovations, global competitiveness and standards of living. Therefore, policy 

makers and many businesses in the US, for example, perceive S&E workers as highly desirable and 
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vital in helping them maintain their competitive edge in the market. Such competitive businesses 

are the foundation of competitive economies, which are characterised as Science, Engineering, 

Technology and Mathematics (STEM) knowledge-based economies (Langdon et al., 2011). 

Furthermore, a larger pool of human capital in S&E fields is said to enhance S&E-based 

innovation, leading to an economy characterised by improving standards of living, rising productivity 

levels, and higher employment rates. S&E-based innovation will improve the sectors of 

transportation, health care, education, and environment both globally and locally. Boosting 

innovation through such human capital is also said to yield a better competitive advantage in 

international markets through increasing exports and enhancing trade deals (Atkinson and Mayo, 

2010). 

After the release of UNESCO’s Faure report in 1972, the concept of learning in OST settings spread 

globally as a component of life-long learning strategies (Alexiadou, 2014). Since then, practice and 

research on learning in OST settings has increased, specifically in Europe throughout the 1990s 

(Holford et al., 2014). According to the US National Research Council (NRC), learning in OST settings 

represents a main and integral condition, in addition to schools and the higher education sector, of 

the readiness of a country’s educational infrastructure to prepare its citizens to be part of a learning 

society and become future scientists and engineers (Bell et al., 2009). Although there is awareness 

of the importance of such learning among Saudi policy makers, practice and projects associated with 

OST settings for S&E learning remains uncommon and research on this subject is still scarce, as it is 

throughout most of the Arabian Gulf area (Areepattamannil, 2012).  

1.1.2. Saudi Youth and Unemployment 
As a pillar of knowledge-based economies, being a specialist in S&E fields generally requires 

university degrees (OECD, 2015; NSB, 2016). In the case of Saudi Arabia (SA), the country’s 

employment strategy aims to develop the nation’s competitive advantage based on its local human 

capital, as well as increase the productivity of the workforce to levels close to those of more 

advanced countries (OECD and ILO, 2011). Unfortunately, however, the 2016/2017 global 

competitiveness report points to the inadequately educated workforce as one of the major 

problems that face those who do businesses in SA (Schwab, 2016). A major obstacle to the 

development of innovation and national competitiveness in SA lies in the lack of an appropriately 

qualified S&E workforce; consequently, it cannot fill the occupational gaps needed to keep pace 

with the rapid expansion of growth in oil, gas, electricity, water, and non-oil sectors (Khorsheed, 

2015).  
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Over the past three decades, infrastructural efforts to increase the number of S&E Saudi college 

students has led to a significant increase in S&E graduates but with lack of quality as per the private 

sector's employers. Also, the overall number of young graduates represents almost one per 1000 

young adults, which is low compared to other developed countries. Additionally, this problem is 

aggravated further by the fact that many of S&E graduates are reluctant to work in many onerous 

low-wage S&E jobs. Moreover, the unemployment rate is increasing and reached almost 30% among 

young people in 2014 and 19.6% among tertiary-graduates aged 25-34 years old in 2016. Aside from 

Greece, this is the highest rate among Organisation for Economic Co-operation and 

Development (OECD) countries. Taking into consideration the 1.9 million Saudis expected to be 

entering the Saudi labour market over the next decade, forecasts predict an acute increase in the 

youth unemployment rate by 2030 (Eide & Rosler, 2014; ILO, 2014; Al-Kibsi et al., 2015; Khorsheed, 

2015; Assidmi & Wolgamuth, 2016; OECD, 2016). 

In view of these economic realities and the demographic fact that two thirds of the SA population 

are under the age of 30, youth employment in SA is a primary concern for policy makers and 

government authorities if fiscal and social instability is to be avoided (Eide & Rosler, 2014; Assidmi 

& Wolgamuth, 2016). To meet the requirements of the labour market in terms of both quality and 

quantity, greater exposure to S&E subjects through both in-school and out-of-school settings will be 

needed to motivate more young people to specialise in S&E courses and pursue careers that meet 

the anticipated need for S&E-related workers and the growth of knowledge-based societies (Bell et 

al., 2009; NSB, 2016). 

1.2. Research Rationale 

Since the early 1990s, a worldwide disinclination by young people to major in S&E fields has been 

perceived and raised in several reports by inter-state organisations. Such reports have drawn 

attention to research on young people’s selection of S&E courses and careers (Holemgaard et al., 

2014). Aside from the economic aspects of this problem, discussed earlier in the background section, 

this research on learning S&E in OST settings emanates from the belief that the overall goal of 

science education should be motivating all members of society (including young people) to 

understand the main scientific explanations of the material world and how science works, as well as 

improve the public’s ability to engage with the socio-scientific problems and issues they face in their 

daily lives and increase their overall scientific awareness. In conjunction with this overall goal of 

science education and OST-learning projects comes the target of providing the learning 
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environments and activities needed to develop future scientists and engineers for the country‘s 

workforce (Osborne & Dillon, 2008). 

This research aims to explore and analyse the determinants of young people’s interests in S&E 

and the subsequent educational and career aspirations and choices they make as a result of 

engagement in various forms of OST environments and venues for S&E learning; an aim that 

ostensibly has a purely economic rationale. This research, however, will also implicitly help in 

understanding the impact OST-learning activities and environments have on nurturing S&E 

knowledge and reasoning among young Saudi citizens, who represent a major sector (greater than 

50%) of the Saudi population (Assidmi & Wolgamuth, 2016). 

The originality of this study stems from the paucity of research conducted on, and the practice 

of, learning S&E in OST venues in Saudi Arabia and the Arabian Gulf area (Areepattamannil, 2012). 

Additionally, this study is one of the few related to S&E learning and its applications throughout the 

Arab region (El-deghaidy et al., 2017). For over a decade, Saudi society has witnessed only a few 

scattered OST-learning projects that have aimed to solidify the bond between Saudi society and S&E 

knowledge. The venue where the researcher works, the King Abdulaziz Centre for World Culture, is 

one of the most salient projects launched by the Arabian American Oil Company (Saudi Aramco) 

that supports this novel trend, both in the country and across the wider region. The cultural centre 

is a world-class initiative that encompasses a spectrum of S&E-related projects. For instance, the 

cultural centre has launched a S&E-focused initiative in 2011, alongside other indoor and outdoor 

science museums and activities, that aims to reach two million young people in Saudi Arabia by 2020 

(See Appendix J). 

As a project manager and programmes designer in this cultural centre, this qualitative study will 

enable the researcher, as well as other policy makers, practitioners and researchers, to develop a 

better understanding of how S&E educational and career choices are ascribed meaning by Saudi 

young adults, and the role OST-learning experiences play in the way these choices evolve and are 

socially structured. It will inform decision making processes in the allocation of budgets and efforts 

to pursue impactful OST-learning experiences that will motivate young people’s S&E interests and 

encourage them to pursue a S&E-related trajectory in their universities and careers. This study thus 

responds to the complex challenge of recruiting more young nationals to S&E careers and to 

understand the causes and remedies for young people’s unwillingness to specialise in, and have 

interests towards, S&E.  
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The key findings of the study will also assist in building conceptual models, applications and 

strategies that support local public and private sector efforts to expand the base of S&E knowledge 

hubs across the kingdom, reduce unemployment rates, and increase public understanding of S&E. 

Moreover, this research contributes to the theoretical advances made by research on non-school 

settings for S&E learning in SA and the Gulf region, where there is a paucity of research on S&E, 

learning in OST settings and museology. It provides a basis for mapping S&E-related media, as well 

as self-directed and classroom-facilitated OST-learning experiences that motivate bachelor-degree 

holders towards S&E specialisations.  

Finally, providing evidence regarding the impact of OST-learning experiences in shaping young 

people’s S&E interests will reinforce the need for further expansion and funding of relevant learning 

projects. Consequently, it will enable policy makers to invest in the right forms of OST programmes 

and increase their returns on that investment in terms of the wider impact on Saudi society.  

1.3. Aim and Research Questions 

Guided by the Eccles et al’s Expectancy-Value Theory (EVT), this study aims to understand the role 

played by past experiences of learning S&E in OST settings in shaping young Saudi S&E graduates’ 

educational and career aspirations and choices. The study will explore the link between Saudi young 

people’s exposure to three forms of OST-learning interventions (Learning in designed spaces, 

organised learning programmes, and S&E-related media) and how their S&E-related positive 

aspirations and developmental trajectories were followed, which in turn have influenced their 

academic and career choices. The study will specifically investigate the influence of OST-learning 

experiences on the ‘expectancy of success’ and ‘subjective task values (STVs)’, which are two key 

components that shape young people’s decisions and persistence to pursue certain educational and 

career pathways according to the EVT. The STVs are classified by Eccles et al. into four distinct 

values:  

1. Interest value or enjoyment level;  

2. Utility value - The value of a task as an instrument to achieve personal goals; 

3. Attainment value - The relationship between the task and self-identity; 

4. Relative cost - The various types of personal, pecuniary, and social costs associated with a 

possible task-related choice (Eccles, 1983; Eccles & Wigfield, 2002; Eccles, 2009; Wigfield et 

al., 2015). 
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1.3.1. Research Questions 
Three main research questions will be answered to explore any impact of three forms of OST settings 

for learning S&E on young Saudi people’s S&E-related choices as follows:  

1. How does learning Sciences and Engineering (S&E) in designed spaces influence young 

graduates’ passion and motivational beliefs towards S&E majors and careers in SA? 

2. How do organised S&E OST-learning programmes influence young graduates’ passion and 

motivational beliefs towards S&E majors and careers in SA? 

3. How does S&E-related media influence young graduates’ passion and motivational beliefs 

towards S&E majors and careers in SA? 

For each of these questions, two further sub questions will be asked to explore the influence each 

OST-learning intervention had on the success expectancy and four STV factors of the EVT. These 

were as follows: 

1. How does the impact of this specific form of learning in OST settings determine Saudi youth’s 

expectancy of success? 

2. How does the impact of this form of learning in OST settings influence the values Saudi 

youths hold towards certain S&E subject matter in terms of:  

i. Impact on the interest and enjoyment value 

ii. Impact on the utility value 

iii. Impact on the attainment value 

iv. Impact on realising the associated relative cost 

 

1.4. Theoretical Overview 

Pragmatism and its emphasis on practicality provide the philosophical underpinning of this 

professional doctorate thesis and guide the selection process of the conceptual models and inquiry 

methods adopted. This is because of its alignment with the dynamism of the educational and career 

aspirations and choice process of youth and their evolution overtime, which is the focus of this 

thesis. Pragmatism approach stresses actions and their consequences when studying and analysing 

a certain phenomenon and states that reality is ever changing based on our actions. According to a 

certain action, there will be an outcome, and our lives should be built around experiences that link 

individuals’ beliefs, actions, and the outputs and ensuing beliefs stemming out of these actions 

(James, 1907; Dewey, 1922; Peirce, 1992; Peirce, 1998; Baert, 2005). According to Morgan (2014), 

Pragmatism philosophy highlights the importance of linking beliefs and actions when inquiring or 

searching for knowledge, as well as considering any research’s cultural, historical and political 
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contexts that influence both the choices made and the way their outcomes are interpreted (Dewey, 

1929; Morgan, 2007; Morgan, 2014, p.7). 

Based on "pragmatism" as a philosophical underpinning guiding this research, the study 

comprises an in-depth exploration into the links between young people’s involvement in S&E OST-

learning experiences and indicators of S&E-related positive developmental trajectories. It will do so 

by applying Eccles et al.’s Expectancy-Value Theory (EVT), which will help in understanding the 

impact of the influential OST-learning experiences on youths’ enrollment behaviour and 

educational/career selection. In 1983, Jacquelynne Eccles, a US scholar in psychology, and her 

colleagues developed the EVT as a highly context-driven comprehensive theory and model that has 

the underlying premise that an individual’s educational and career choice, persistence and 

performance can be explained by the individual’s belief about his/her ability to achieve in a specific 

activity and the extent to which she/he values that activity. Eccles and her colleagues viewed this 

decision-making process as incorporating psychological, biological and socialisation factors that 

interact over time. According to the EVT, achievement-related choices (e.g., choice of a university 

major and career choices) are directly influenced by the individual’s ability, perceived competence, 

his/her expectancy of success and the Subjective Task Values (STVs) they hold towards the available 

options (Eccles, 1983; Eccles & Wigfield, 2002; Eccles, 2009; Wigfield et al., 2015). 

In this study, using the EVT as a framework to guide the research will assist exploration of the 

influence of different forms of OST-learning experiences on the development of young people’s 

motivational beliefs and how these, subsequently, shaped their educational and occupational 

choices considering the socio-cultural and other contextual factors in SA. The EVT model was chosen 

because it is comprehensive, inclusive and based on empirical evidence. The model is 

comprehensive in the sense that it emphasises various levels of influential factors that form the 

S&E-related aspirations and decisions such as the beliefs and behaviours of socialisers, the 

perceptions of youth towards such beliefs and behaviours, youth’s identity and personal goals and 

the affective reactions and memories youth hold based on previous achievement-related 

experiences. These factors in turn affect the success expectancy and the STVs. Moreover, the model 

includes constructs that overlap and has linkages with concepts derived from theories related to 

identity formation, self-efficacy, intrinsic-extrinsic motivation, interest, and causal attribution. It 

acknowledges many other social and psychological aspects of how youth’s success expectancy and 

STVs form. Lastly, the EVT has been tested and developed in many studies and over many years by 

Eccles, her colleagues and other researchers (Wigfield and Eccles, 2002; Wang and Degol, 2013; Boe 

and Henriksen, 2015). These strengths contribute into the researcher’s choice to the EVT model as 
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a well-suited framework that aligns with the practicality or pragmatism philosophy this study follows 

to guide the purpose of this professional doctorate thesis.  

1.5. Overview of Methodology 

Driven by the pragmatic view explained above, this thesis adopts a retrospective qualitative 

approach in order to capture the complexities associated with researching S&E attitudes amongst 

young people. The retrospective approach will help in examining the S&E OST-learning experiences 

that are perceived to have an impact on young people’s thoughts and decisions during the time 

leading up to making their S&E-related choices. Soliciting the perceptions of senior undergraduates 

and graduates who have already successfully specialised in a certain S&E domain helps to capture 

the long-term impact of learning S&E in OST settings on their aspirations, and the meanings such 

experiences have for the respondents (Allen et al., 2007; Maltese and Tai, 2010; Holemgaard, 2015). 

Furthermore, the interview, as a qualitative research tool, will also enable the researcher to 

explore the EVT indicators and factors more comprehensively, and will help elicit deeper reflections 

on the factors involved, how these interact to shape an individual’s motivational beliefs and how, 

over time, these lead to specific educational and career choices. In contrast, recent evidence-based 

studies concluded that using a quantitative tool in a study employing the EVT may result in findings 

that are open to criticisms of reductionism or artificiality (e.g., Lykkegaard & Ulriksen, 2016). 

1.6. Purposeful Sampling 

Like most qualitative research studies, the intent of this retrospective qualitative study is not to 

generalise to a population, but to elucidate this particular phenomenon and develop an in-depth 

exploration of it (Creswell, 2008).  Considering the time allotted and resources available for this 

study, the sample is purposefully comprised of 15 young male and female Saudi youths majoring in 

S&E fields. The participants are senior undergraduates or have recently graduated from a Saudi or 

non-Saudi university over the last five years. Additionally, their choices of S&E trajectory have to be 

influenced, somehow, by one or more of OST learning experiences throughout their childhood and 

adolescence years (See Figure 1). The data were obtained from semi structured in-depth interviews 

of the 15 participants. The sampling procedure involved the use of a snowball technique to ensure 

respondents have genuine S&E-related interests and are not those who were forced to specialise in 

S&E fields against their will by other factors like their family pressure or pure financial 

considerations, which are common occurrences in SA (Creswell, 2008; Noy, 2008).  
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1.7. Scope of the Study 

Driven by validity and reliability-related concerns, the scope of the study is bounded by the following 

issues: 

 Although SA occupies, geographically, the largest part of the Arabian Peninsula and, 

demographically and politically, shares similarities with other Gulf States such as Qatar and 

United Arab Emirates (UAE), the results of this research are not applicable to these states. 

This is because, unlike SA, these two states already have a flourishing industry of OST-

learning projects and healthier education systems (Schwab, 2016).  

 The EVT factors covered by the research are the factors influenced by ‘previous task-related 

experiences’. There is no focus on the influence of stable factors, such as aptitude abilities 

or personality traits, and cultural milieu through the research process.  

 In SA, a country-wide giftedness programme annually targets and selects gifted boys and 

girls in schools and involves them in a special training and skills programme that includes, 

for example, S&E camps during holidays. This study does not involve this sector of students 

as they have been selected and engaged in this intensive programme purely because of their 

aptitude. 

 The study targets young adults who have already pursued a S&E-related educational and 

career path because of certain motivational beliefs and interests shaped across time. It will 

not include young people who specialise in S&E because of a forcible parental pressure or 

lack of other desirable options. 

 The sample comprises young adults who have spent most of their elementary and secondary 

years in SA. The study will specifically target those who have lived in, or the surrounding 

areas of, big cities of SA such as Riyadh, Jeddah, Ha’il, and Dammam. This is because 

designated places for S&E learning such as science museums, as well as OST organised 

learning activities are few in SA and located or conducted only in some big cities. This ensures 

Elementary Medium  High College 

Retrospective 

     Career 

Figure 1: The sample location in the school to work transition journey 
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that the respondents have had an equal opportunity to be exposed to the three forms of 

non-school setting for learning S&E. 

 To facilitate in-depth and focused exploration, this thesis discusses interventional forms of 

S&E OST-learning, i.e., designed spaces, organised activities, and media programmes and 

apps that aim to nurture S&E knowledge and reasoning among young people. OST everyday 

learning, including family related learning, which includes a full spectrum of spontaneous to 

deliberate learning activities, aren’t covered by this thesis (Bell et al., 2009). 

 This study is inspired by the classification of STEM subject fields as presented in the UK 

Science and Technology Select Committee’s 2014 report to the House of Lords regarding UK-

based international students, which is adopting the Joint Academic Coding System (JACS). 

This study will specifically address: a) biological and physical sciences, which includes 

subjects such as biology, psychology, astronomy, physics, chemistry and earth sciences, as 

well as b) engineering sciences, covering main subjects of engineering such as civil, electrical, 

mechanical, chemical, and industrial engineering (AHL, 2014). 

1.8. Thesis Structure 

The thesis is composed of seven chapters. Chapter 2 addresses the broader contexts within which 

the research has taken place. It briefly discusses the Saudi cultural-historical context, the S&E 

educational context (in-school and out-of-school), and the problem of youth unemployment.  

In chapter 3, the theoretical standpoints and conceptual frameworks adopted by the thesis 

regarding the students’ enrollment behaviour and the impact of OST-learning interventions are 

reviewed. This chapter first discusses the pragmatic philosophical underpinning of the study and the 

importance of being practical and context-sensitive when exploring such a complicated 

phenomenon. It then details the Eccles et al.’s Expectancy-Value Theory (EVT) and how past OST-

learning experiences can influence youth’s choices. Chapter 3 also describes, in more details, what 

are meant by the three forms of OST-learning interventions, i.e., learning in designed spaces, 

organised activities and S&E-related media, and their applications and the relevant theoretical 

standpoints adopted by the researcher for understanding their impact on youth.  

Chapter 4 explains the research design and the methodological approach that are adopted. It 

discusses the research inquiry process and procedure for data analysis in greater detail, including 

issues related to the interviewing method, purposeful sampling, thematic analysis, and ethical 

considerations. 
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Chapter 5 and 6 present and discuss the findings of the research and interpret them in view of 

the interviewees’ responses, the EVT and other contextual considerations. Chapter 7 concludes the 

thesis by summarising the main research findings and considering several theoretical and practical 

implications before making recommendations for policymakers, researchers and practitioners and 

proposing suggestions for future research. 
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CHAPTER 2: THE RESEARCH CONTEXT OF SAUDI ARABIA 

This chapter elucidates the school-to-work journeys of Saudi youths. The focus of this chapter is on 

the historical, social and cultural contexts, and education system-related environments that 

surround Saudi students throughout their transition to the labour market. These environments also 

affect the five components of Expectancy-Value Theory (EVT); i.e., the success expectancy and 

values young people hold towards S&E fields. The chapter explains the status of S&E-related 

education, as well as how these contexts and other factors have created an irregularity in the 

structure of the Saudi labour market and exacerbated unemployment among Saudi youths. It will 

then go on to describe the novel S&E OST-learning industry in SA. 

2.1. The Cultural-Historical Background 

The creation of SA in the early 1930s was based on a politico-religious alliance between the Al-Saud 

family and an Islamic religious movement initiated in the eighteenth century by a religious scholar 

named Muhammed Ibn Abdulwahab. The Ibn Abdulwahab movement (also known as Wahhabism) 

is an Islamic school sect called Salafism that defends a strict, puritanical, and orthodox version of 

Islam and calls for closer conformity to the original law of God as per the authentic sayings of the 

Islam prophet Muhammed. This politico-religious ideology posits that Islam is more than just a 

belief, it is a way of life that governs many aspects of politics, individual behaviour, and social 

relations. Hence, the authorities in SA have strongly supported the dissemination of this vision of 

Islam through mosques and schools across the full spectrum of Arabian Peninsula populations. 

Consequently, since its formulation, this alliance has directly and indirectly influenced government 

policies, including education policies (Vasiliev, 2000, pp. 87-91; Champion, 2003, pp. 55-62; Shakir, 

2005, p. 436; Alkhedr, 2010, pp. 57-61; Lacroix, 2010, pp. 19-23).  

The SA monarchy was neither influenced by Western democracy, secularism and liberalism, nor 

Soviet communism and socialism. Since the discovery of oil in 1937, the ‘tribe’ has continued and 

remained as a primary social unit and governance has been organised through mediation with tribal 

leaders. This has resulted in a paternal relationship between the king and society. Thus, Saudi 

society was created from many different tribes and cultures across the peninsula. At the time the 

kingdom was established, illiteracy rates exceeded 90%. People’s knowledge and views of reality, 

self, religion, sciences, politics, and the external world were therefore shaped for generations by 

the centralised authority through government institutions such as education, the judiciary, media, 
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mosques, and various religious platforms (Vasiliev, 2000; Champion, 2003, pp. 63-71; Prokop, 2008; 

Alkhedr, 2010). 

2.1.1. Public Attitudes towards S&E 
For decades, the special relationship between religion, tribal traditions and the monarchy, as well 

as the contemporaneous establishment of the state and the discovery of oil had an important 

influence, direct and indirect, on public attitudes towards the sciences and scientific reasoning. 

From the inception of the schooling system until the 1950s, religious content has dominated primary 

schooling, comprising almost 80% of the overall curricula (Vasiliev, 2000, p. 410). The first education 

policy for the kingdom was designed during the reign of King Faisal bin Abdulaziz Al-Saud (1964-

1975), which stated that the main task of the education system is to create "Good Muslims". 

Similarly, university curricula were influenced by a religion-based notion called the ‘Islamisation of 

sciences’, whereby the scientific content was designed to highlight or support several relevant 

Islamic regulations and antecedent scholarly Muslim ideas (Robinson, 2001, p. 70; Lacroix, 2010, pp. 

67-70). 

In the 1980s and 1990s, it can be argued that several phenomena emerged that were relevant to 

the Saudi public’s attitudes towards S&E fields. The first was the reluctance of young people to major 

in S&E fields due to the publicity surrounding certain religious views (fatwas) expressed by major 

religious scholars. These promoted God’s reward for specialising in Qur'anic and Islamic studies, and 

implicitly denigrated specialising in non-religious fields unless these were essential (Shuwaiyer, 

2000, pp. 302-303, p. 314). Additionally, based on their interpretation of certain Qur'an verses, 

prominent religious scholars opposed categorical scientific facts by publishing books that stated the 

Earth is stationary, does not orbit the sun, and does not rotate. This led to an explosion of hype 

regarding conflicts between science and religion in SA (e.g., Bin Baz, 1982). 

Another phenomenon to emerge was the increasing prevalence of publications and cassettes in 

relation to what is known as ‘The Qur'an’s scientific miracles’ field, an extension of the "Islamisation 

of sciences" concept explained earlier. In contrast to the previously mentioned fatwas, this field 

aimed to harmonise contemporary scientific biological, medical, and astronomical facts with the 

interpretations of certain Qur'anic verses revealed centuries ago. The field’s ultimate goal was to 

assert that Islam is the only true religion and the Qur'an is the original, unaltered, and complete 

word of God. Furthermore, some enlightened advocates of this controversial religious trend 

attempted to build a bridge between science and religion by promoting antecedent and legendary 

Muslim scientists and mathematicians such as Avicenna, Averroes, Al-Farabi, Al-Razi, and Al-
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Khawarizmi. In relative terms, and regardless of the debates surrounding some of the claims made 

by authors in this field, the scientific miracles of Qur'an helped to increase society’s interest in S&E. 

By default, theories that were perceived or construed as supporting atheism and anti-religious 

thoughts, such as Darwin’s biological and Freud’s psychological concepts, were not included in 

curricula and condemned across all media and sectors of society (Alkhedr, 2010; Lacroix, 2010; 

Kasmo et al., 2015).  

In a collectivistic society such as that of SA, views shaped over decades and held by parents or 

senior agents of socialisation will typically be transferred to younger generations of families in 

various ways. Therefore, according to the EVT, religion-driven worldviews held by Saudi youth (and 

those who socialise them) towards the sciences will typically affect the "attainment value" or 

identity-related aspects of young people, such as their ideal-self, short-term, and long-term goals 

(Idris, 2007; Eccles, 2009).  

Very few studies have been conducted in SA on public attitudes towards S&E. Among these, Al-

Shargi (1989) found that secondary-school students in Riyadh city expressed negative attitudes 

towards chemistry and physics. In terms of more recent research, Saif and Asiri (2017) and Asiri 

(2018) explored attitudes towards sciences held by elementary and secondary school students in 

Najran city. They concluded that: 

 Secondary school students generally held positive attitudes towards the sciences, 

 There was no significant discrepancy in attitudes towards the sciences between boys and 

girls, 

 Attitudes towards sciences among elementary students became more positive as they 

progressed to 5th and 6th grades, 

 Students living in urban areas expressed more positive attitudes towards sciences than 

students living in rural areas (Al-Shargi, 1989; Saif & Asiri, 2017; Asiri, 2018).  

In the next section, a generic review of the development and nature of a S&E-related education 

system and cultures of learning in Saudi schools is presented. 
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2.2. S&E Education in SA 

By the 1940s, there were sufficient funds from oil revenues in SA to create a Ministry of Education 

as well as other ministries. As explained previously, religious content dominated the curricula, which 

included limited scientific and mathematical content taught by teachers recruited from neighboring 

Arab countries. The first university was created in Riyadh in 1957 (Vasiliev, 2000).  

Throughout his duration as prime minister and king, Faisal had a significant impact on the 

development of the education sector, especially girls’ education. However, some religious scholars 

were annoyed by curricular developments that slightly increased the scientific content while 

decreasing the dominant religious/Arabic-literature content (Vasiliev, 2000; Alkhedr, 2010, pp. 384-

385). 

In SA, pre-tertiary education, which begins at the age of six, is compulsory for six years at primary 

level, three years at intermediate level, and three years at secondary level. In their second year at 

secondary level, students must decide whether to specialise in a sciences track or a 

literature/religious track. Until very recently, a strict system of segregation between boys and girls 

used to exist in the Saudi education system, from the first year at primary level through to the final 

year of bachelor university education, except for medicine colleges (IBE, 2011). 

2.2.1. The Inertia Years 
Throughout the 1980s and 1990s, high rates of illiteracy were massively reduced. Two groups in 

Saudi society embodying different social forces exerted opposing influences on curricula content 

and pedagogies within schools. These can be arguably classified as the Conservatives and 

Modernists, each of which is described below:  

 Conservatives’ views were defended and spearheaded by official and non-official religious 

institutes and activists. In general, they defended the status quo regarding the quantity and 

content of religious material in school curricula. They regularly greeted plans for change with 

resistance and suspicion and considered them attempts to westernise Saudi Muslim society. 

 Modernists were mainly composed of elite professors, novelists, and a few local and regional 

columnists. Using the press, publications and literature clubs, they criticised the preparatory 

and recruitment mechanisms for teachers that were adopted by the education system, the 

pedagogies that were followed, and the dominance of religious content in schools. However, 

they did not focus systematically on S&E-related content or pedagogies and how these could 

be improved and aligned with the recommendations of relevant inter-state organisations or 

best practices worldwide (Alkhedr, 2010, pp. 382 – 389). 



 
 

16 
 

While these two social forces pushed in opposite directions, there was no real pressure felt by 

consecutive governments to profoundly reform the education system. Consequently, the education 

sector, like other sectors, suffered from a bureaucratic inertia until the first terrorist attack in Riyadh 

in 1995. Following this event, serious concerns were raised with regard to reforming the Saudi 

education system (Champion, 2003; Prokop, 2003; Alkhedr, 2010). Consequently, a set of 

educational reform initiatives, including those concerning the low scores and attitudes of youths 

towards sciences and mathematics, were implemented in the 2000s (Prokop, 2003; Alkhedr, 2010).  

2.2.2. Cultures of Learning inside Saudi Schools  
In 1996, Jin and Cortazzi defined cultures of learning as shared governing frameworks of values, 

attitudes and beliefs that direct individuals’ manner of teaching or learning, which includes activities 

such as reading, writing, thinking, verbally communicating, and shaping the roles of tutor-students 

(Jin and Cortazzi, 2006, p.9). In regard to “cultures of learning" within the Saudi public schooling 

system, several factors have, over decades, promoted traditional rote learning techniques and 

contributed to a limited adoption of analytical, creative and critical thinking skills among students. 

These are as follows: 

 First, composed primarily of different tribes and extended families, Saudi society contains 

entrenched cultures and values that emphasise respect and superiority for the opinions and 

teachings of older people and teachers. Inside schools, this culture reduces the willingness 

of many students to think critically and creatively. Resultantly, it enhances "banking 

education", as described by Freire (1970/2005), within which students are akin to accounts 

that receive deposits (absolute facts) from the depositors or bank-clerks (teachers). 

 Second, the vast amount of religious and literacy-related content, which comprises major 

parts of the curricula in Saudi schools, typically aligns with traditional rote learning and 

memorisation-based pedagogies. Influenced by the dominance of such pedagogical cultures, 

imported yet outdated policies, and regenerated organisational problems in training 

teachers, many sciences and mathematics teachers are employing these traditional rote-

learning methods.  

 Finally, this can be contributed the slow and sometimes incomplete progress of many 

modernisation initiatives aimed at the education sector (Eccles et al., 1983; Alanazi and 

Rodrigues, 2003; Prokop, 2003, p. 80; Freire, 1970/2005; Alkhedr, 2010; Lacroix, 2010; 

Romanowski et al., 2017). 
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Furthermore, Romanowski et al. (2017) argues that Arabian Gulf students are cognitively inflexible 

and unable to adjust their thinking processes to solve new problems or think critically. They contend 

that this is a consequence of exposure to a teacher-centred environment and the banking-type 

education. Students will therefore be seeking answers in a passive way, relying solely on the 

teacher’s response. Students will also be afraid of discussing with or arguing against the ‘infallible’ 

teacher, whose authority enables her/him to lower or increase their grades (Romanowski et al., 

2017). 

The accumulation of such cultures of learning in Saudi schools has made it the norm to express 

knowledge in simple declarative statements or indicative revelations. This has marginalised logico-

deductive reasoning and critical thinking skills and has had a direct and indirect influence on S&E-

related classrooms. According to Eccles et al.’s model, the child’s cultural milieu, including those 

cultures that surround her/him in schools, are typically influencing their social cognitive variables 

(self-schemata, ideal-self, task demands, and so on) and affective reactions towards the materials 

taught. These impacts will influence in various ways the components of the Expectancy-Values 

Theory (EVT) of task-related choice, i.e., success expectancy and the STVs. Moreover, as will be 

discussed later, such cultures of learning eventually contribute to the unemployment problem in SA 

as they produce unqualified S&E graduates who have no interest in their specialisations and are 

unable to meet the needs of the labour-market (Eccles et al., 1983; Alkhedr, 2010; Eide and Rosler, 

2014; El-deghaidy et al., 2017).  

2.2.3. S&E Educational Reform Initiatives 
In the mid-2000s, King Abdullah bin Abdulaziz launched a series of educational reform initiatives 

focusing on quality education and its role in building knowledge-based societies and long-term 

prosperous economies (Jenkins, 2008). SA also participated in the 2007 Trend of International 

Mathematics and Sciences (TIMSS) Study (Wiseman et al., 2013). However, the scores of 

participating Saudi fourth and eighth graders were extremely disappointing as they fell significantly 

below the lowest international benchmark. In response, several of King Abdullah’s initiatives were 

targeted at improving STEM education. The most prominent initiatives launched were the King 

Abdullah Project for Developing Public Education (known as ‘TATWEER’) and, in 2007, The Excellence 

Research Center of Science and Mathematics Education, or ‘ECSME’. The TATWEER project aimed to 

improve students’ proficiency in STEM, innovative thinking and communication skills, and steer 

STEM curricula towards the adoption of a learner-centred approach. Notably, TATWEER has recently 

managed a STEM OST-learning project that targets the operation of 14 science centres across SA. 
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ECSME is a research centre supervised by the King Saud University that focuses on conducting 

research on STEM education and providing strategists and policy makers with findings that will help 

them evaluate actual against anticipated outcomes. The research centre also offers various training 

programmes for researchers and practitioners of S&E education. Subsequent TIMSS scores for 2011 

and 2015 have indicated the persistence of significantly low scores in mathematics and sciences 

among Saudi student participants, emphasising an ongoing need to identify and establish effective 

policies (Martin et al., 2011; Mullis et al., 2011; Martin et al., 2015; Mullis et al., 2015; TATWEER, 

2017; ECSME, 2017).      

With regard to the higher education sector, in 2009 the King Abdullah University of Sciences and 

Technology, or ‘KAUST’, was established. Additionally, four ‘Techno Valleys’ have been established 

as high-tech subsidiaries of various Saudi universities to enhance current national development 

initiatives relevant to the envisioned knowledge-based economy (MOE, 2014).  

King Salman bin Abdulaziz has also recently launched a comprehensive national vision called ‘the 

vision of 2030’. This re-emphasises major educational concerns and aims to redouble efforts toward 

offering education and scholarships that meet the needs of the labour market. Such efforts also aim 

to enhance the career and educational pathway decisions made by students and thus secure proper 

employment opportunities for all. Aligned with the 2030 vision, the education ministry has 

developed a group of strategic objectives in the form of a national transformation action plan to be 

achieved by 2020. One pertinent and strategic objective of this plan is "to improve students’ values 

and core skills". The number of students participating in OST activities or community centres will be 

used as a Key Performance Indicator (KPI) to measure whether this objective has been achieved. 

However, there are no statistics available regarding the amount of S&E-related content offered by 

these various OST learning programmes and community centres (NTP, 2017, p. 61).     

Regarding the specific topic of this thesis, there is currently limited research on the expectations 

and aspirations of Arabian Gulf students, including Saudi students, in relation to their career 

trajectories and higher education choices (Harry, 2007, p. 134; McLean, 2010, p. 19; Wiseman et al., 

2013, p. 219). For a better understanding of the school-to-work transition journey Saudi youths are 

currently passing through, it is important to elucidate the challenges that hinder the efforts of 

authorities to reduce youth unemployment, identify its accumulated causes, and ascertain how it 

has evolved. 
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2.3. Labour Market and Youth Unemployment in SA 

The youth unemployment problem in SA constitutes a nightmare for millions of Saudi youths who 

are seeing some of their relatives and friends living for years without a job. This is largely due to the 

lack of "proper job vacancies", as defined by certain social and cultural constraints. Alarming 

forecasts that talk about unprecedented high rates of unemployment in the future are worrying and 

placing ever more pressure on students and their families when deciding which career pathway to 

choose. In relation to youths’ S&E-related choices, it is important to explore the context of the 

unemployment problem, its origins, its evolution, and its social and cultural dimensions. A lack of 

job vacancies strongly affects the academic and career choices of Saudi youths, specifically the utility 

value (what majors can lead to financially-satisfying job opportunities), attainment value (what 

majors can lead to jobs that are respected in the eyes of core family and surrounding society 

members), and the relative cost (what are the social and physical costs associated with majoring in 

a certain field).   

The population of SA is classified as young, as more than 55% are under the age of 29. Due to the 

expanding number of new universities and government-sponsored scholarships, it is estimated that 

400,000 Saudis enter the labor market annually. According to the Ministry of Labour and Social 

Development (MOLSD), compared with youths in other G20 countries Saudi students tend to major 

in academic specialisations with fewer job prospects, such as humanities and arts. Conversely, fewer 

Saudi youths tend to specialise in fields that offer potential job prospects such as science, 

manufacturing, and engineering. Another common challenge that faces holders of a bachelor’s 

degree is a lack of job-relevant skills, which are highly valued by the private sector. An indication of 

the difficulty of entering the labour market and the besieged school-to-work transition is the fact 

that one out of three 20-to-24-year-old Saudis is classified as Not in Employment, Education, or 

Training (NEET) (MOLSD, 2016).  

Enshrined within the present 2030 national vision launched in 2016, and as part of an effort 

towards resolving the lack of coordination between the employment and education systems, a 

national online labour portal, called ‘TAQAT’, was launched as a hub to link public and private 

employers with employment-seeking national workforces. An evaluation consultancy team, who 

assesses regularly the needs of the labor market, monitors this portal. Additionally, a job creation 

and anti-unemployment commission was created to offer lifelong skills training programmes that 

aim to improve young graduates’ qualifications. There is also a plan to create a centralised national 

database that tracks and evaluates students’ journeys from pre-K to beyond tertiary education in 
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order to improve the strategies and outputs of the education system (Saudi vision 2030, 2017, pp. 

36-41). Appendix I elucidates more details about the history and psychosocial determinants of 

unemployment problem and its evolution over decades in SA (See Appendix I). Because this thesis 

aims to explore the impact of OST interventions on Saudi youths’ school-to-work transition journey, 

this chapter concludes with a description of relevant OST learning-related contexts in SA. 

2.4. S&E OST-Learning Projects in SA 

Throughout the reform-characterised reign of King Abdullah, notions and terms such as knowledge-

based economy, learning society, and S&E learning frequently appeared in the Saudi press and 

ministerial policies in the 2000s (Prokop, 2003). Resultantly and in conjunction with the ministry of 

education, TATWEER now operates 14 STEM centres scattered across the kingdom. These centres 

engage 7,000 students a week in sessions that increase their interest in STEM fields, enhance their 

STEM knowledge, and develop their innovative thinking styles (TATWEER, 2017). Additionally, and 

aligned with this national trend, several large state-owned and private companies such as Aramco, 

SABIC, Abdul-Latif Jameel Co., Dallah Co. and the National Commercial Bank ‘NCB’, have contributed 

small to medium-sized intermittent STEM OST-learning projects such as the Community Jameel 

Initiatives (e.g., Cjameel, 2018). In 2008, the Saudi Arabian American Company (Aramco) announced 

the establishment of the King Abdulaziz Centre for World Culture (the venue where the researcher 

works) (See Appendix J).  

Regarding OST learning in designed spaces, SA has almost 100 heritage attractions and 150 public 

and private heritage museums (SCTH, 2017). In contrast, there are few aquariums and zoos and only 

five science museums, all of which are concentrated in the three major cities of SA: Riyadh, Jeddah 

and Dammam. This type of S&E ‘edutainment’ industry suffers from a deficiency of funding and 

visitor numbers. For example, a science museum known as the ‘Jeddah Centre for Sciences and 

Technology’ was established by a Saudi businessman in 1993 but was permanently closed in 2007 

as it became financially unviable (Azeb, 2011). Under the Saudi 2030 vision, there are as yet no plans 

to build or enhance S&E OST-learning related projects, except as potential supplements to plans 

that aim to extend and nurture the entertainment industry (Saudi vision 2030, 2017).  
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2.5. Summary 

The lack of an effectively Saudi educated workforce in S&E fields is partly attributed to the irregular 

evolution of SA’s wealthy rentier state, which had secured social welfare and guaranteed 

employment and business opportunities for the ancestors of today’s youth over several decades. 

While the public sector became bloated and over-filled with nationals, most S&E-related 

infrastructure and utilities projects were, and still are, assigned to private corporates and 

contractors (private sector) dependent primarily on foreign expertise and low-waged skilled 

workers. The heavy dependence on oil revenues (the rentier economy) and imported workforces 

(the rentier culture) have led to an engrained Saudi mindset that refuses to take up jobs of an 

onerous and low-wage nature, including several S&E-related occupations.  

Since the mid-2000s, public attitudes towards S&E and the flaws in S&E education have been 

taken seriously in response to heavy criticism of the Saudi schooling system, most significantly in 

relation to low TIMSS grades, expanding numbers of unskilled graduates, alarming reports regarding 

youth unemployment, and falling rates of growth in the private sector. 

Considering the noticeable shortage of research on and practice of OST-learning activities across 

SA and the overall Gulf region, creating and enhancing such S&E-focused OST-learning projects can 

play a major role in complementing the current governmental efforts to enhance children and young 

people’s attitudes towards S&E. It can also develop their scientific reasoning skills and self-

confidence against the dominant rote culture of learning in many schools. It will therefore help 

promote the qualities young graduates need to meet employers’ demands and form a major part of 

prospective knowledge societies across the kingdom. 
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CHAPTER 3: THE THEORETICAL FRAMEWORK 

3.1.  Introduction 

According to the US National Research Council (NRC) (2009) and supported by a wealth of research 

evidence, time spent outside classrooms and in leisure, informal or out-of-school settings is 

extremely valuable and can establish positive bonds between S&E and society if utilised 

constructively. In 1957, the US National Science Foundation (NSF) conducted its first research into 

the public understanding of science and learning in OST or informal settings, specifically in science 

museums (Bell et al., 2009). The Faure report published by UNESCO in 1972 highlighted the role that 

constructive learning in OST settings, an aspect of lifelong learning, plays in developing knowledge-

based societies (Faure et al., 1972; Alexiadou, 2014). Research and applications in the field of 

learning in OST settings since then has increased, most notably in Europe in the 1990s (Holford et 

al., 2014). At the same time, the 1994 Carnegie report highlighted the risks and opportunities 

associated with activities undertaken by adolescents in OST settings. The authors argued that the 

constructive and organised use of OST activities will prevent young people from engaging in risky 

activities; enable them to learn new competencies, prosocial skills and good attitudes; and help 

them establish new social networks (Carnegie report, 1994). This report has increased the popularity 

of this field and emphasised the importance of the constructive utilisation of time in non-school 

settings to develop young people (Eccles and Barber, 1999). Almost all the research that has been 

conducted on the influence of learning in OST settings suggests that well-designed learning 

opportunities are excellent and cost-effective ways to fill gaps in formal S&E education and 

positively develop young people (Rennie et al., 2003; Dillon et al., 2006; Bell et al., 2009; Peterson 

et al., 2013; Rennie, 2015). 

In this chapter, the nature of the three OST environments, as well as the theoretical and 

conceptual frameworks used to guide and inform the research will be reviewed. First, this chapter 

discusses the theoretical basis for choosing the term "Out-of-School Time learning" to be used in 

the thesis, as well as the classification of OST-learning into three forms. After that, the chapter will 

describe pragmatism philosophy and discuss the importance of adopting a pragmatic philosophical 

view given the nature of this professional doctorate thesis. This will be followed by a more detailed 

review of Eccles et al.’s EVT, which is the main theoretical framework adopted to guide the inquiry 

process to explore Saudi youths’ S&E-related enrolment behaviour. The three forms of OST-learning 

interventions will then be defined in greater detail along with their applications and any pertinent 

research in SA context. In alignment with the pragmatic approach of the thesis, selected conceptual 
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models and theories that provide a theoretical basis for understanding the complicated nature of 

learning in these three environments will also be reviewed. 

3.1.1. An Etymological Background 
The term ‘informal learning’ or ‘informal education’ was first used by John Dewey in his book 

‘Democracy and Education’ in 1916, as a form of a dual mode of education alongside ‘formal 

instruction’ (Dewey, 1916a, p.10). The first full-length book on informal education was published in 

the UK by Josephine Brew in 1946. Focusing upon young people and youth groups, Brew argued that 

education needs to expand and take place in informal settings beyond the school, such as in homes, 

community clubs, dance halls, and libraries. She claimed that there was educational value in every 

human activity (Brew, 1946, pp.22-27). In 1950, Malcolm Knowles published his book ‘Adult 

Education’ in the US, where he used the term ‘informal’ to describe the friendly climate of adult 

education. His aim was to derive a comprehensive and coherent theory of learning outside of formal 

education. Knowles claimed that an organised class in a formal environment enables new ideas to 

be disseminated intensively, whereas informal learning in programmes or clubs enables learners to 

refine and practice what they have learned as well as stimulating their interest (Knowles, 1950, 

p.125). 

3.1.1.1. Vague boundaries 

Ongoing debate over the terminology and definitions used to describe learning opportunities 

outside schools, as well as how and where such learning activities occur, has been formulated as 

opposing, and on occasion demonising, the dominant construction of formal learning in educational 

settings (Colley et al., 2002). As noted previously, the field of informal learning/education achieved 

global recognition after UNESCO’s Faure report (Learning to be) in the 1970s. Those designing and 

implementing outreach programmes use the terms ‘informal/non-formal’ to differentiate their 

work from that of school educators (Faure et al., 1972; Falk, 2005). Throughout the 1980s, 1990s, 

and early 2000s, the term ‘informal learning/education’ was used in relevant typologies by various 

authors in different research fields (e.g., Lucas, 1983; Lucas et al., 1986; Marsick and Watkins, 1990; 

Wellington, 1990; Marsick and Watkins, 1999; Falk and Dierking, 2000; Falk, 2001). 

Formulation of the terms and taxonomies in this field were founded on various emphases related 

to:  the role of learner choice (e.g., Falk, 1998; Livingston, 1999); the level and nature of socialisation 

activities involved (e.g., Resnick, 1987); the presence of a pre-established curriculum rather than 

situational or incidental learning experiences (e.g., Scribner and Cole, 1973; Livingston, 1999); and 

the structure of the settings in which learning takes place (e.g., Falk and Dierking, 2000; Bell et al., 

2009). The dichotomy between ‘formal’ and ‘informal’ or ‘non-formal’ learning has meant that the 
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boundaries between classes included in typologies related to learning in non-school settings are 

vague. For instance, some learning activities within schools that take place in ‘informal’ settings are 

deemed pertinent to learning in out-of-school settings. Conversely, some forms of non-school 

learning have most of the features of ‘formal education’. For example, science camps based on strict 

curricula with limited freedom that teach a group of students as part of a social partnership between 

the school and a corporate or sister ministry. Drawing boundaries between informal/formal 

education can therefore be a very difficult task, often resulting in conceptual confusion (Livingston, 

2006). For example, tertiary schooling, such as vocational training, apprenticeship programmes, and 

further education have been labelled as informal even though they are heavily structured and 

teacher-centred. It is therefore reasonable to conclude that all learning activities can combine both 

formal and informal features (Scribner and Cole, 1973; Colley et al., 2002, p.29). 

3.1.1.2. Free-choice learning  
In response to the problematic issues raised in relation to the term ‘informal,’ John Falk and Lynn 

Dierking suggested renaming informal learning as ‘free choice learning’ (Falk and Dierking, 1992, 

1998, 2000; 2002). However, this term also causes conceptual confusion because some important 

OST-learning activities, such as extracurricular classroom-facilitated programmes or fun science 

activities during school hours, are compulsory in nature and therefore not based on free choice 

(Colley et al., 2002). 

3.1.1.3. ‘Learning in Out-of-school time settings’ term 
Furthermore, using ‘informal’ or ‘free-choice’ as an adjective or modifier to describe learning 

overlooks the fact that learning processes and knowledge transfer or acquisition are the same 

wherever and whenever they occur, regardless of settings or institutional plans. It is thus more 

accurate to relate concepts such as informality, free choice, and formality to the settings or contexts 

in which learning occurs (Colley et al, 2002; Dillon, 2012). Therefore, this thesis will avoid using 

problematic terms such as ‘informal learning’, ‘free choice learning’ or ‘learning in informal settings’ 

and will instead refer to the vast array of learning activities that occur in non-school settings as 

‘learning in out-of-school time (OST) settings’. ‘Time’ after ‘out-of-school’ is used in order to 

encompass and include the increasing number of learning activities that are coordinated during 

school time but are not part of the formal curriculum, such as touring S&E camps or weekly fun-

science sessions coordinated between OST-learning institutes and the Ministry of Education in SA. 
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3.2. The Taxonomies of Learning in OST Settings 

This section aims to explain the theoretical framework that guided the taxonomy of OST-learning 

adopted by the thesis. Colley et al. (2002) claims that efforts to classify learning into formal, non-

formal and informal approaches between the 1970s and early 2000s have been theoretical in 

nature, based on political agendas, or a combination of both. Colley and colleagues identified almost 

20 different criteria that have been used to distinguish the boundaries between formal, informal, 

and non-formal learning. Classifications and the selection of criteria are therefore often influenced 

by the context within which such taxonomies are developed (e.g., science museums, workplace, 

youth programmes), the theoretical and political values held by the authors, and their implicit or 

explicit purpose in determining their position (Colley et al, 2002). In line with the pragmatic 

underpinning of the current research, theoretical and politically-based typologies applied to the 

field of learning in non-school contexts will be avoided. The thesis will instead draw upon the 

taxonomy applied by the National Research Council (NRC) to learning venues in OST settings. 

Following a review of hundreds of pertinent evidence-based studies, the authors of the NRC report 

categorised activities associated with the broad array of S&E learning in OST context into three 

major forms. These were based on the venues or environments where learning takes place, 

regardless of level of formality, degree of free choice, or whether they are teacher-centred or 

learner-centred. The NRC claim that learning in OST settings occurs in three contexts: everyday 

learning, learning in designated places, and afterschool or organised learning programmes. 

Although S&E-related media was not classified by the NRC as a fourth environment, its vital role in 

enhancing learning in non-school environments was emphasised throughout and, in one chapter, 

discussed in depth. The report described the increasing importance of S&E media as an 

infrastructure for learning that intersects with the three environments and presents rich waves of 

learning artifacts (Bell et al., 2009, p.38; pp.47-48).  

Everyday learning, including family-related learning at home, encompasses a huge array of 

activities along a continuum from spontaneous learning to deliberate or structured learning. 

Because the scope of this thesis includes the design and production of OST learning materials and 

activities in the researcher’s workplace (the cultural centre), it will focus on exploring the influence 

of ‘S&E learning in designed spaces’, ‘S&E organised learning programmes’, and being exposed to 

‘S&E-related media’ within OST learning.  Specifically, it will explore the influence of these forms of 

learning in OST settings on the educational and career choices of Saudi youths. These forms of 

learning are: 
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1. Learning in designed settings, which are characterised by a high level of learner control and 

situational-based learning (e.g., science museums, libraries, zoos, arboretums and 

aquariums). 

2. Organised learning programmes, which are facilitated through classroom or lab settings and 

involve some form of instruction (e.g., afterschool programmes, museum programmes, 

summer camps, and youth or volunteer group activities). 

3. S&E-related media (e.g., social media, print media, broadcast media, cinemas, documentaries 

and TV shows); this excludes media used to facilitate learning in designed spaces (2) and 

classroom-facilitated programmes (3). 

 

3.3. The Approach of Pragmatism 

3.3.1. Definitions 
Pragmatism is a relatively new philosophy and method of approach that was originated and then 

nurtured by the works of American philosophers Charles Pierce, William James, and John Dewey in 

the late 19th and early 20th centuries. It is an action-oriented doctrine that studies the linkages 

between practice and theory, action and truth. This worldview focuses on research outcomes, 

namely the contextual situations and consequences of actions, with no strict pledge to antecedent 

philosophical principles such as positivism and interpretivism. Thus, the focus of pragmatism is on 

the research problem being studied and the inquiries raised to solve this problem. For pragmatists, 

the universe is evolving and dynamic, truth is not absolute, reality is fluid and indeterminate, and 

structural relationships are situational (James, 1907; Dewey, 1931, p. 31; Patton, 1990, pp. 38-39, 

59-62; Pierce, 1992, 1998; Creswell, 2007, pp. 22-23). 

3.3.1.1. Ontological and epistemological stances 
The underlying thesis of pragmatism is that human experiences constitute our reality. Pragmatists 

see the world as comprising adaptational processes and lively tensions that regularly result in 

greater compatibilities and workable solutions rather than absolutes. In general, the maxim of 

pragmatism centres on taking "situatedness" seriously while not requiring such relativity to reduce 

reality to nihilism. According to pragmatists, the confrontation with reality through action is the 

principal source of doubt. Consequently, scientific curiosity will be fed and then drive the agenda of 

science, which in turn will settle this doubt through subsequent action and interrogations (Hedrick, 

2015). In his work promoting the concept of pragmatism, Dewey (1925) argued that ‘human 

experiences’ create meanings through an interactive cycle that links human beliefs and actions. 

According to pragmatism, individual’s beliefs originate from certain prior actions and the 
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consequences of future actions are based on these beliefs. Pragmatism therefore places an 

emphasis on what works best or is practical regarding the goals of the inquiry process and what 

helps to achieve these goals. Thus, pragmatism takes a variety of epistemological positions 

according to the nature of problem studied (Dewey, 1922, 1925; Denzin, 2012; Emundts, 2015). 

However, from an epistemological stance, there are some central ideas pragmatists have in 

common. For example, they share a critical position towards the idea of a priori concepts or 

knowledge. Thus, one of the major principles of pragmatism is the primacy of practical concrete 

knowledge over theoretical abstractions. By concrete, they refer to lived effective experiences 

rather than theorised cognitive experiences. Pragmatists focus on what Dewey called the "practical 

certainty" that is sufficient to conduct an inquiry process and reach useful outcomes. Although there 

is a considerable overlap between realism and pragmatism, pragmatism views "factually correct 

truth" as subservient to the "useful truth". Similarly, pragmatists think that true knowledge can be 

substantiated by empirical as well as by metaphysical or religious claims. For pragmatists, the 

"useful truth" may often be "the factual truth", but this is not essential. The fathers of classical 

pragmatism,  James and Dewey, view metaphysical principles and religions not in an abstract form 

but in terms of their roles as instruments comprising concepts and practices that might lead to 

workable solutions in specific contexts (Dewey, 1929; Baert, 2005; Fendt et al., 2008; Hedrick, 2015; 

Emundts, 2015).  

In addition, another characteristic of pragmatism is its emphasis on "context-sensitivity" and 

"interconnectedness". Pragmatists work on maintaining "the organic model of social relationships", 

where the isolated atomistic view of self, described by philosophers such as Democritus, John Locke, 

and Thomas Hobbs, is denied. Pragmatism tries to protect the social characteristics of the self and 

views it as a locus within an entire complex of social relationships. Epistemologically, the pragmatic 

school repudiates the strict separation of self-consciousness and external world as sources of 

knowledge or as perceived and perceiver, instead integrating the two under the umbrella of 

"experience" as a source of knowledge. Similarly, pragmatists contend that objectivity consists of a 

collection of personal subjectivisms claiming that intersubjectivity is the surest way to trace 

objective and useful outcomes (James, 1907; Hedrick, 2015). Relatedly, pragmatists repudiate 

dualisms of subjectivism and objectivism, positivism and interpretivism, scepticism and dogmatism, 

fact and value, tough-minded (materialism) and tender-minded (idealism). They see pragmatism as 

a method for settling antecedent philosophical disputes by anticipating and testing the outcomes 

of certain concepts or hypotheses. Thus, several research methodologies and strategies can be 

adopted by pragmatic researchers, the choice of which is guided by the research problem and 
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nature of inquiry as explained earlier. For example, research that follows a pragmatic approach can 

combine both positivist and interpretivist positions within the scope of a single thesis depending on 

the research questions raised, and admit the blurring boundaries that exist between these two 

philosophical positions and the variety of interpretations about which research tools and methods 

to use with each position. Driven by the nature of the research problem, pragmatists can adopt a 

deductive, inductive, or abductive research approach; objective or subjective stance; qualitative 

or/and quantitative research tools (Baert, 2005; Fendt et al., 2008). For example, within the context 

of this thesis and driven by the nature of the research aims and questions, the pragmatic thinking 

made the design of the methodology and inquiry process to be more influenced by an interpretivist 

qualitative approach in order to reach a thorough exploration of the complex phenomenon of 

enrolment behaviour, practical outcomes, and workable conclusions regarding the long-term 

impact of OST-learning activities on Saudi youths’ aspirations towards S&E. 

Finally, pragmatism tends to position itself as close as possible to "philosophical naturalism", 

which accepts the scientific method as the only available reliable way to acquire all kinds of truths 

about people, society, and nature. However, like naturalism, pragmatists embrace "fallibilism", as 

indicated at the start of this section. They believe that all human judgements are dubitable, and that 

empirical knowledge cannot be proven with certainty. Pragmatists hope that, given enough time, 

progress towards truth can be achieved through self-corrective inquiry. They believe that truth and 

reality are not rooted in metaphysical assumptions but in warranted assertions that are inherently 

driven by cultural-historical contexts, individual emotions, and social relations (Dewey, 1916b; 

Dewey, 1920; Dewey, 1922; Kim, 2003; Baert, 2005; Brown, 2008; Morgan, 2014). 

3.3.1.2. The pragmatist’s axiological stance 
Overall, pragmatists see values and ethics as ideals (sets of ideas) that emerge as practical solutions 

to certain problems. Dewey, for example, did not believe in the existence of a supreme good or 

intrinsically good ends. Instead, he viewed the fact/value relationship as a means-ends continuum 

where there is continuous valuation of the practicality of values, such as ideals of the good and 

principles of right, as instruments (means) to solve a certain problem or appraise the consequences 

of our conduct (ends). For pragmatists, value judgments are constitutively practical judgments. So 

when a normal activity is interrupted by a problematic situation, the proximate and essential end of 

value judgments will be the resumption of the normal activity through an action/actions considering 

the wider contexts, consequences and their effectiveness, and a remoter end of discovering ways 

to live a better life (Dewey, 1922, 1939).      
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3.3.2. Pragmatism as a Philosophical Underpinning 
As previously stated in the introduction chapter, a significant goal of the thesis of this professional 

doctorate is to obtain practical research findings that best reflect reality so that they can be used to 

guide and analyse current and future OST-learning projects in SA. Pragmatism, as a doctrine of 

meaning and theory of truth, is the most appropriate philosophical paradigm to use to achieve this 

goal. The aims and research questions of the research undertaken necessitated a focus on real-

world practices that can make a subsequent difference to organisational practices and policies. 

As explained, there are different versions of pragmatism. This thesis is driven by the general 

concepts of classical pragmatism about practicality and truth as a base, and specifically by Dewey’s 

thoughts of pragmatism. Hence, this thesis adopts theoretical frameworks, conceptual models, and 

inquiry mechanisms designed to holistically capture an array of psychological constructs, variables 

and factors which evidence and practice has shown are influential and effective in relation to the 

phenomena studied, i.e., student enrollment behaviour and the impact of OST-learning. Such 

models or theories and an inquiry methodology proved to be context-sensitive lenses that can be 

adapted and applied in various cases and cultures, including the socioeconomic and cultural-

historical circumstances of SA, where there is a scarcity of research on OST-learning and its impact 

(Areepattamannil, 2012). Eccles et al.’s Expectancy-Value Theory, considered one of the most 

comprehensive and context-sensitive models, captures the development of individual’s 

achievement-related choices and will therefore be the principle theory guiding the retrospective 

inquiry conducted in this thesis (Boe et al., 2011). Moreover, in addition to its impact on the research 

design and methodology, this pragmatic view influenced the selection of other three theoretical 

approaches that conceptualise how OST-learning affects people, as will be explained in subsequent 

parts of this chapter.  
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3.4. Eccles et al’s Expectancy-Value Theory (EVT) 

In this section, relevant aspects of the Expectancy-Value Theory (EVT) will be elucidated. First, 

concepts and psychological constructs considered important when studying S&E enrollment 

choices, namely, attitude, interest and identity, will be introduced.  

3.4.1. Concepts of S&E Enrollment Behaviour 

3.4.1.1. Attitudes towards S&E 
For over four decades, various researchers have found that young people’s attitudes towards S&E 

plays a major role in shaping their S&E subject choices (e.g., Ormerdo and Duckworth, 1975; 

Gardner, 1975; Schibeci, 1984; Osborne et al., 2003; Vidal-Rodiero, 2007; Atherton et al., 2009; 

Tytler and Osborne, 2012). However, it is important to first differentiate between the terms 

‘attitude towards science’ and ‘scientific attitudes’. According to Gardner (1975), the latter typically 

refers to the mindset or the way in which an individual thinks or reasons scientifically whereas, in 

this thesis, ‘attitude towards sciences’ refers to learned positive or negative feelings or the 

evaluative value judgements an individual makes towards an object or certain S&E subject (Gardner, 

1975). Osborne et al. (2003) identified two main streams of literature on attitudes towards science. 

The first stream focuses on the importance of understanding attitude as a composite of multiple 

sub-constructs, which at different levels contribute to forming the attitudes held towards S&E. Such 

subconstructs or components include: 

- Scores and achievement at school 

- Fear of failure in a certain S&E course 

- The outlook of the science teacher 

- The nature of the classroom environment 

- Peers and friends’ relationships with S&E subjects 

- Parents’ relationships with S&E subjects 

- Anxiety towards science 

- The value of S&E 

- Self-esteem and S&E 

- Enjoying S&E 

- Motivation towards S&E. 

The other stream of research on attitudes towards science, according to Osborne et al (2003), is 

based on the view that an individual’s attitudes towards something do not necessarily reflect his/her 

subsequent behaviour (Osborne et al., 2003). For example, behaviour (the intention and decision to 
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choose a S&E course and career pathway) is not necessarily motivated, either partially or fully, by 

the attitudes or aspirations held towards S&E. Other forms of attitude, such as wishing to serve the 

family business by specialising in a certain major, or to satisfy their parents’ wish to have a son or a 

daughter who becomes an engineer, may motivate young people to follow S&E pathways but do 

not shape an actual interest in S&E. In conjunction with this view and based on the theory of 

reasoned action developed by Ajzen and Fishbein (1980), which differentiates between attitude, 

intention and behaviour, the thesis specifically commits to exploring ‘the S&E-related aspirations’ 

that lead to ‘S&E-related educational and career choices’ (Ajzen and Fishbein, 1980). Resultantly, 

the researcher has chosen to employ a ‘snowball’ sampling technique to select interviewees to 

ensure that their positive attitudes towards S&E has led them to S&E specialisations. 

Finally, although beyond the scope of this thesis, it is important to note that an extensive amount 

of research has prioritised the factors seen as effective in shaping young people’s attitudes to S&E. 

Such factors include those which are personal (e.g., gender, perceived difficulty of S&E subjects, 

scores); environmental (e.g., cultural background, family socio-economic class, parents support); 

school time-related (e.g., student involvement, support by the teacher, positive relationships with 

classmates, the various teaching strategies used, the quality of teachers and their performance, and 

the newness of learning activities); and out-of-school time-related (e.g., parents’ attitudes to S&E, 

extracurricular activities, peers and friends’ attitudes towards S&E) (Osborne et al, 2003; Tytler and 

Osborne, 2012). 

3.4.1.2. S&E-related identity 

Research on ‘Identity’, as a psychological construct has largely focused on exploring how the 

responses of a certain coherent group, e.g., those which are gender- or age-based, are formed 

towards various learning experiences. An individual’s identity is not simply shaped by motives such 

as personal career intentions or intrinsic motivations, it is also shaped by co-constructions or 

interactions between the individual’s self-processes and her/his surroundings and social 

relationships. These in turn influence the individual’s self-concept, self-ideal, self-esteem, and self-

confidence (Archer et al., 2007; Shanahan, 2009). Consequently, young people’s decisions in relation 

to S&E-related courses and careers are shaped partially by their identities, and by their relationships 

with parents, relatives, peers, teachers and others (Archer et al., 2007). 

According to Fouad et al. (2005) and Cohen et al. (2006), educational and career related-choices 

are constrained by barriers in the form of ‘stereotypical threats’ rather than broader social 

categories such as race or gender. Stereotypes that a certain society holds towards a particular 

group in society will influence the members of that group, whether it is race-based, gender-based, 
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or social class-based. Such stereotypes are formed according to cultural and socio-economic 

conditions (Fouad and Walker, 2005; Cohen et al., 2006; Schreiner and Sjoberg, 2007).  

In relation to identity theory, part of the inquiry in this thesis will deal with the concept of ideal-

self held by young people regarding becoming future scientists/engineers. Specifically, ideal-self 

forms part of the ‘social cognitive variables’ component of the EVT. In terms of the ideal-self related 

image young people hold in relation to S&E subjects and scientists/engineers, Schreiner and Sjoberg 

(2007) noted that the heroic image of scientists and engineers as builders of nations has changed in 

advanced late modern societies (e.g., USA, The UK and Europe) in line with the diminishing industrial 

base. The dominant images that shape what young people aspire to be are now typically derived 

from media coverage of sports and TV celebrities (Schreiner and Sjoberg, 2007).  

In SA, it can be argued that a similar view towards S&E specialists and professors exists. However, 

this is not because of a satiated industrial base, it is due to the exceptional existence of a rentierism 

economy and a subsequent rentierism culture that has, over decades, rendered youths entirely 

dependent on the foreign workforce and the welfare provided by their families or the state. Despite 

educational reforms, alarming unemployment rates and the expanding S&E-related labour market, 

Saudi adolescents are still relaying jokes through social networks, especially during school exams, 

about colleagues who score highly in S&E-related tests, using sarcastic expressions inspired by local, 

regional, and international TV shows and social media platforms. In accumulation, the widespread 

dissemination of such practices and messages creates a form of stereotypical threat that enhances 

Saudi youth’s perception of peers who favour S&E subjects as less attractive and socially 

incompetent (Cohen et al., 2006).  

3.4.1.3. Interest in S&E 
Interest, which is sometimes classified as a psychological construct and at other times as an indicator 

of emotional status, has a strong relationship to the subject of this thesis because ‘interest value’, 

according to the EVT model, is one of the subject task values that affect youth’s S&E-related choices. 

This value is influenced by the affective reactions of an individual following engagement in a 

previous choice-related experience like OST-learning. An individual’s interest, predisposition, or 

tendency to engage with S&E subjects typically forms at an early age and is one of the strongest 

predictors of her/his decision to pursue a certain educational and career pathway (Tai et al., 2006; 

Maltese and Tai, 2010; Ainley and Ainley, 2011a; Ainley and Ainley, 2011b; Olsen et al., 2011). It has 

been argued that intrinsic motivation needs to be first ignited by an interest towards an 

object/subject that derives from their genetic makeup. This interest is then directed by the content 

of the object/subject and the environment in which it lies (Renninger and Hidi, 2011; Creagh and 
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Parlevliet, 2014). Fryer and Ainley (2017) note that efforts to define ‘interest’ by multiple 

researchers has resulted in a complex definition. It can therefore be defined as a construct that 

evolves and results from a combination of affective experiences or enjoyment, perceptions of what 

is valuable, knowledge, and possibly a desire to repeat the experience (Fryer and Ainley, 2017). 

Hide and Renninger (2006) argue that interest can be a situational construct typically triggered 

by an external stimulus that then intensifies over time to become an enduring individual interest 

that stabilises or fades and diminishes (Hidi and Renninger, 2006; Krapp, 2007). This point of view 

forms part of the researcher’s justification to use a retrospective approach when conducting 

interviews. This is to allow for the possible shifts or switches in S&E-related early interests that 

young people display throughout high school or during their early years at university. This research 

will therefore seek input from senior S&E undergraduates and graduates who have already chosen 

to specialise in S&E-related disciplines. 

The next section will review some of the relevant literature on the EVT and will focus on factors 

relevant to the purpose of this research, such as exploring the influence of previous OST-learning 

experiences on young people’s S&E-related choices. 

3.4.2. Expectancy-Value Theory (EVT) 
In 1957 and 1964, John Atkinson strived to understand how individuals are motivated to achieve 

and produced the first version of expectancy-value theory based on a series of evidence-based 

studies and attribution, motivation, achievement, interest, and identity theories. Inspired by this 

work, Jacquelynne Eccles and her colleagues in 1983 proposed what is now considered one of the 

most comprehensive theoretical frameworks in education. Eccles et al.’s Expectancy-Value Theory 

(EVT) posits that an individual’s S&E pathways are composed of choices and achievements that 

commence in childhood and adolescence and are linked to a broad array of biological, psychological, 

and sociocultural determinants (Atkinson, 1957; Atkinson, 1964; Eccles et al., 1983; Wang and 

Degol, 2013).  

The EVT is directly composed of: 1) An individual’s expectation of success, and 2) the Subjective 

Task Values (STVs) held towards available educational and career options, namely, values of 

interest, utility, attainment, and relative cost. Success expectancy and STVs have a positive and 

reciprocal influence upon each other. Both are also affected by what is termed S&E-related social 

cognitive variables (i.e., self-schemata, ideal-self, goals, self-concept regarding ability to achieve in 

S&E subjects, and perceptions of the difficulty of S&E subjects). These in turn are shaped by young 

people’s aptitude, genetically-influenced behaviour, cultural norms, social experiences, and feelings 

shaped by previous unique experiences, including previous influential OST-learning experiences 
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(See Figure 2) (Eccles et al., 1983; Eccles & Wigfield, 2002; Wigfield et al., 2006; Eccles, 2009; 

Wigfield et al., 2015).  

One important feature of Eccles et al.’s EVT is that it does not focus solely on the influence of 

rational and conscious processes on behavioural choices; it also includes affective memories, 

identity-related constructs, and other processes that form part of the theoretical framework 

(Wigfield et al., 2015). Such a feature aligns the EVT with the pragmatic view and purpose of this 

thesis and with previous research evidence, which shows that the impact of OST-learning is not 

limited to enhancing cognitive and reasoning abilities or facilitating an understanding and 

awareness of S&E subjects, it also encompasses S&E-related behaviour, interests, and identity (e.g., 

Freidman, 2008; Bell et al., 2009). 

 

 

 

 

Figure 2: Out-of-school settings for learning and the EVT model 

Based on the EVT framework, the scope of this thesis will be limited to exploring the direct and 

indirect influences of previous experiences (i.e., the three forms of OST-learning intervention) on 

characteristics that contribute to individual’s pursuance of S&E-related educational and career 

choices. Therefore, although they are essential factors in shaping achievement-related choices, this 

thesis will not focus on stable characteristics such as aptitudes and gender, nor will it focus on 

cultural milieu, as none of these links directly with individuals’ previous experiences. The focus of 
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this research is therefore on the effect of ‘unique past events’ and concerned specifically with the 

influence such events have on the social cognitive variables that affect S&E graduates’ expectancies 

of success, as well as the STVs that shape their aspirations to major and work in specific S&E fields 

(Eccles et al., 1983, pp.96-97; Wigfield et al., 2006). 

3.4.2.1. Social Cognitive Variables 
Within the EVT model, Eccles and her colleagues theorise the positive and negative influential 

relationships between the various social, cultural, biological, and psychological characteristics of an 

individual and her/his performance, persistence, and task choice. The model shows that the 

expectancies and STVs held by an individual are influenced directly by three sets of social cognitive 

variables, which are: 

a) self-schemata including personal and social-related identities, and ideal-self or possible 

selves, 

b) individual short-term and long-term goals 

c) task-related beliefs including self-efficacy and task demands or difficulty, which mainly 

comprise the success expectancy component of the EVT (See Figure 3) (Eccles, 2009). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Social Cognitive Variables 
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These sets of social cognitive variables are influenced by the beliefs and expectations of those whom 

the individual interacts with (socialisers), individual’s perceptions of these beliefs and expectations, 

and their interpretation of past unique subject-related events. Each one of these factors will now 

be considered in detail (Eccles et al., 1983; Wigfield et al., 2006). 

 

3.4.2.2. The influential trajectories of past unique events 

Affective Reactions 

Related strongly to the core purpose of this research, the EVT stipulates that young people’s beliefs 

about their own abilities and skills in certain subjects, as well as the STVs they hold, are formed over 

time through overt interactions involving pertinent experiences, such as being encouraged by an 

instructor in OST S&E summer camp. These objective events will typically generate affective 

memories that influence the individuals’ STVs, specifically in terms of interest or enjoyment value 

(See Figure 4) (Eccles et al., 1983, pp.96-97; Eccles, 2009, p.81; Wigfield et al., 2015). 

 

 

 

 

 

 

 

  

 

 

 

 

 

 
 

Figure 4: The direct influence of a past objective event 
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Interpretations and Causal Attributions 

Additionally, a different theoretical scenario regarding the influence of previous experiences states 

that achievement-related choices are affected by the way individuals psychologically interpret past 

unique experiences (Eccles et al., 1983, pp.96-97). In relation to psychological interpretation and 

the influence of achievement-related outcomes, relevant literature has referred primarily to the 

scores obtained in school settings (Wang and Degol, 2013). Within OST-learning settings, 

achievement-related outcomes such as contest scores, challenges completed at the end of a S&E 

camp, or an experience at a S&E gamification-based exhibition can be influential and sometimes 

transformative in enhancing young people’s social cognitive variables, their success expectancy in a 

certain S&E subject, and the STVs they hold in relation to these (Sawyer et al., 2002). Their 

perceptions or interpretations of these cognitive outcomes are based mainly on attributions made 

about why she/he succeeded or failed, which in turn influences social cognitive variables and STVs 

(See Figure 5) (Wigfield et al, 2015).   

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: The indirect influence of past events or successes 

When they interpret the outcomes of previous experiences, young people list and analyse the 

positive and negative aspects of being engaged in a certain experience and base their subsequent 

related-decisions and emotional reactions on these perceptions. For example, for a young pupil, 

motivation towards a certain subject is strongly affected by their inability to understand the content 

or to succeed in a challenge she/he is engaged with in a science centre. A subsequent self-regulating 
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process will take place based on their perceptions of self-efficacy as well as previously set goals 

based on their ‘interpretation’ of the achievement-related outcome, regardless of their motivational 

dispositions or the actual outcome. Therefore, it is dependent on the individual as to whether 

she/he attributes success or failure to luck, effort, ability, competence, or task difficulty (Wigfield et 

al., 2015). According to Weiner (2000), there are three dimensions of attribution that can shape the 

influence an experience has on a young person’s subsequent behaviour and motivation: 

- Locus of control (i.e., whether the cause is internal, such as ability, or external, such as a 

highly qualified teacher), which mostly influences affective reactions. 

- Stability (i.e., whether the cause is stable, such as aptitude or unstable, such as effort), which 

mostly influences success expectancy. 

- Controllability (i.e., whether the cause can be controlled, such as skill, or not, such as 

gender), which mostly influences the perception of ideal-self (Weiner, 2000; Wigfield et al., 

2002; Wigfield et al., 2006). 

Socializers and family indirect influence 

Related to this, the outcomes of pertinent achievement-related experiences can affect the 

expectations, behaviours and beliefs that family or socialisers have about the individual regarding a 

certain achievement-related task. Parents’ general beliefs and expectations will reciprocally lead to 

specific behaviours being practiced by parents, such as encouraging their children to participate in 

extracurricular activities. According to the EVT, the beliefs and expectations of socializers, which 

includes parents, siblings, teachers and peers, influences social cognitive variables directly and 

sometimes indirectly through the individual’s perceptions of socialisers’ beliefs and expectations. 

Socialisers’ task-related beliefs and expectations also have an influence on the individual’s 

interpretation of pertinent future experiences and the affective reactions that result from these 

experiences (See Figure 6) (Eccles et al., 1983; Eccles, 2009; Wigfield et al., 2006, p. 969). The next 

section will focus on the three forms of S&E OST-learning interventions (designed spaces, organised 

activities, media), any relevant research or applications to a Saudi context, and the theoretical 

perspective or lens adopted by the thesis to understand the influence each has on the educational 

and career trajectories of Saudi youths. 
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Figure 6: The influence of experiences through socializers’ behaviours, expectations and beliefs 

 

3.5. S&E OST-Learning Interventions 

Based on a review of various theoretical perspectives designed to depict the three forms of learning 

in OST settings, the researcher adopted three conceptual frameworks as theoretical bases for 

understanding the influence each form of OST-learning has on young people’s S&E-related choices. 

These approaches were adopted due to their alignment with the pragmatic philosophical 

underpinning and context-sensitive perspective adopted in this thesis. Additionally, there are also 

commonalities with the EVT in terms of the importance of certain factors and psychological 

constructs. This section will explain these theoretical perspectives, as well as introduce each of the 

three OST-learning interventions (designed spaces, organised activities and media) and the relevant 

Saudi context. 

3.5.1. S&E Learning in Designed Spaces 

3.5.1.1. Background and definitions 
Except for libraries, which typically have a specific setting with a major learning aim (to motivate 

reading in many subjects including S&E), learning experiences in designed settings such as science 

centres, museums, zoos, aquariums, botanical gardens, and arboretums share several major 

features. Spaces temporarily or periodically designed and arranged to be learning venues for school 

groups and special delegations, such as universities, hospitals, or factories, have the same features 

too.  The following review will be partly derived from the literature on learning from ‘museums’, as 

it will be applicable to the aforementioned examples of cultural and scientific institutions. In 
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contrast to organised learning programmes such as summer camps, this form of learning does not 

necessarily serve a subscribed group of people or recur over a certain period; it tends to be more 

random and fluid. Although akin to everyday learning, it is free-choice based, highly participant 

structured, and conveys the hidden pedagogical agenda of the designers of the learning place (Bell 

et al, 2009). 

In the late 19th century, there was a philosophical shift from viewing museums as object-centred 

institutions, which serve the public by preserving, collecting and interpreting artefacts, to visitor-

centred institutions, which prioritise public education and reinvent museums as educational 

institutions useful to the community (Paris, 2002; Weil, 2002). For this thesis, the focus will be on 

the latter to help understand the nature of the effect museums have on their visitors, including 

young people. However, the literature on museums in Saudi Arabia has tended to centre on objects 

rather than visitors, the reasons for which will now be explained. 

3.5.1.2. Museumology literature in SA 
After Saudi Arabia had been established for almost 30 years, the first zoo was opened to the public 

in 1957 (Alatawi, 2016). In 1963, the Saudi officials created a Department of Archaeology inside the 

MOE as they realised the importance of museums as educational entities that help preserve a 

national, culturally multifaceted identity, as well as the heritage of antiques and collections spread 

throughout the Arabian Peninsula (Cassola, 2014). Inspired by a vision emphasising the heritage-

based and historical objectives of museumology, the first museum was created in 1967 to display 

pre-Islamic and Islamic antiques and collections. Since then, many   heritage museums were created 

during the mid-1970s and 1980s with the help of international expertise and contractors. The 

enduring dominance of this vision, which conceives a museum as a civilised means of 

communication that links citizens to their country’s heritage and history, arguably contributed to: 

- A lack of interest in building S&E-related museums by governmental authorities. 

Consequently, few science centres and museums were built as initiatives by Universities and 

private companies in the 1990s and 2000s  

- Transferring the management of museums in the early 2000s from the Ministry of Education 

to a specialised Commission of Tourism and Antiques (SCTA) 

- Limiting museumology research in SA to object/collections-centred research conducted by 

foreign archaeologists with no focus on the experience of visitors (Weil, 2002; Al-Ghabban 

et al., 2010; Cassola, 2014).  
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Except for a few statistical and market-based reports conducted by some of the S&E museums and 

zoos in SA, there appears to be no scholarly or peer-reviewed research on Saudi S&E museums that 

is informed by theories of learning or paradigms. 

3.5.1.3. The theoretical perspective: The Contextual Model of Learning (CML) 
Research that has explored the nature and impact of museums as useful educational entities within 

the leisure sector has drawn upon various learning theories and paradigms to explain learning in 

museums. Inspired by constructivism, behavioural and sociocultural theories of learning, the 

Contextual Model of Learning (CML) was proposed by Falk and Dierking (2000) as a framework that 

could be used to comprehensively organise the complexities of S&E learning in designed spaces. The 

model includes 11 factors that have been shown by a wealth of research to influence the learning 

process in designed spaces over time and within three contexts: personal, sociocultural and physical 

(See Figure 7). These are as follows: 

1. The personal and genetic history of the learner includes five factors: 

 Prior knowledge 

 Previous experiences 

 Earlier interest 

 Motivation or agenda 

 The locus of control or degree of choice-freedom 

Falk and Dierking (2000) primarily developed their conceptualisation of the influence of factors 

included in this context on constructivist theories of learning. Constructivism theory suggests that 

the learner constructs her/his meaning of, interest in, and choice of certain learning experiences 

based on concepts and feelings already formed from previous experiences. Consequently, 

depending on their existing knowledge, new knowledge and experiences are integrated with the 

existing cognitive schemata in accordance with what makes sense in terms of the structured reality 

of the learner (Larochelle et al., 1998, p.4; Hein, 2011, p.347). 

According to Hein, museum learning exhibitions that follow a constructivist framework will 

typically design the learning experience to encourage the visitor to test the validity of their 

interpretations of the experience and to reshape this based on other interpretations and 

perspectives she/he was previously exposed to. Such experiences will typically encourage the 

visitors to use both their hands and minds to reach their own conclusions based on their interaction 

with and selection of the choices made available by the exhibition (Hein, 1995; Hein, 2011, pp.347-

352). 
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Various research studies throughout the 1990s and early 2000s have understood that the role of 

previous experience is important in constructing the meaning of museum learning experiences and 

establishing ‘entrance narratives’ and ‘storylines’ tailored for each visitor (e.g., Falk and Dierking, 

2000; Falk and Dierking, 2002).  

Similarly, prior interest has been found to be a key factor in improving museum-based learning 

experiences. Csikszentmihalyi and Hermanson (1995) and Moussouri (1997), for example, argued 

that visitor’s prior interest will strengthen their interest further during a visit, as interest and high 

engagement will result in a ‘flow’ of intrinsically rewarding feelings and an optimal experience 

(Csikszentmihalyi and Hermanson, 1995).  

Moreover, the ability of learners to choose which exhibitions to engage with, or whether to be 

self-directed learners, has been highlighted as an influential factor in shaping visitors’ museum 

experiences (Griffin, 1998; Falk and Dierking, 2002; Allen & Gutwill, 2009). 

2. The sociocultural context, which includes: 

 Learner’s interactions with her/his own social group (e.g., siblings) through the museum 

experience 

 Learner’s interactions with others outside the social group (e.g., museum demonstrators). 

It can be argued that the socialisers’ influence in this context is based on principles derived from 

social theories of learning. For instance, Falk and Dierking (2000) found that people prefer to visit 

museums in groups, which facilitates the sharing of different levels of knowledge among individuals, 

thus broadening the meaning making process (Falk and Dierking, 2000). Supporting these findings, 

Packer and Ballantyne (2005) explored the social dimension of learning by comparing solitary 

museum visitors with visitors in groups and found that, although there are some distinctions 

between the two in terms of the nature of learning during a visit, both shared their experiences with 

others after the museum visit (Packer and Ballantyne, 2005, p.188). Related to this, research on 

learning in museums has recognised the importance of the family in such learning experiences (e.g., 

Borun et al., 1997; Stanton, 1999; Falk and Dierking, 2000; Borun, 2002; Dierking et al., 2002; 

Ellenbogen et al., 2004). 

Additionally, in relation to socialisers, the sociocultural theory of learning has increasingly 

provided a prominent basis for many museum-related studies and practices through the 2000s and 

2010s (e.g., Falk and Dierking, 2000; Ellenbogen, 2002; Leinhardt et al, 2002; Hooper-Greenhill, 

2004; Davidson and Jackobsson, 2012; Ash and Kelly, 2013; Ash, 2014; Rahimi, 2014). Lev Vygotsky, 

whose ideas formed the basis for sociocultural theory, noted that humans learn through social 

interactions using language and other symbolic schemes. I.e., there is an unplanned intersection of 
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individuals’ traits, their historical development, and their surrounding environment and culture 

(Vygotsky, 1978; Hansman, 2001, p.44; Leinhardt et al., 2003, p.25). 

Regarding the second (demonstrators) factor in this category, the model is, arguably, based on 

the behavioural theory of learning. This theory, which was first inspired by the classical conditioning 

experiments of Pavlov, suggests that learning is the result of a behavioural change arising in 

response to an external stimulus (Olsen and Hergenhahn, 2009). In terms of learning from museums, 

Hein (1998) argued that museum curation based on behaviourist theories will typically involve 

didactic learning, i.e., a teacher-student model of teaching transmitted through traditional lectures 

and texts. Such learning will typically include demonstrations and exhibitions that are sequential, 

with a clear explanation of the learning objectives and an arrangement of ideas from simple to 

complex with an introduction and an end (Falk and Dierking, 2000; Hein, 2011, p.345).  

3. The physical context, which includes: 

 Orientation to the space 

 Explanatory information in advance 

 Large-scale architectural design factors (e.g., lighting and colours) 

 Exhibition design features (Falk and Dierking, 2000; Falk and Storksdieck, 2004). 

Regarding interactions with museum demonstrators and staff, behaviourism emphasises the 

importance of physical design and architecture. Behaviourism-based concepts, which have informed 

museumology research, employ discovery or hands-on models of learning that encourage visitors to 

actively learn and search for answers by themselves (Falk and Dierking, 2000; Hein, 2011). 
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Figure 7: Illustrations for the Contextual Model of Learning (Falk and Dierking, 2000) 

For the CML, Falk and Dierking compiled an important set of factors to form a holistic framework 

informed by constructivist, behavioural, and sociocultural theories. This model therefore avoided 

the shortcomings associated with the solitary use of just one approach. Additionally, a major 

strength of the model is that it includes factors shown by research to be influential on visitors’ 

experiences. The model also emphasises the cumulative nature of human learning and the 

likelihood that a significant positive impact of a museum visit on an individual’s S&E-related 

attitudes, behaviour, and knowledge may occur over time. Inclusion of the time factor is strongly 

related to the retrospective approach adopted in this thesis, in that interviewees will be asked to 

describe the past OST-learning experience/s in designed spaces that have influenced their 

expectancy of success or STVs in the past (Falk and Dierking, 2000). 
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Moreover, employing the CML as a theoretical basis for understanding how designed spaces for 

S&E learning affect young people’s S&E-related trajectories aligns with the pragmatic view of the 

thesis and the search for results that best reflect reality. More importantly, it is aligned with the 

importance of being context-sensitive when analysing complex human learning processes and 

exploring their impact in designed spaces. 

Guided by the pragmatic view and within the context of this thesis, both the CML and the EVT 

share an emphasis on certain factors and psychological constructs. As discussed previously, in the 

‘past unique events’ component of the EVT model, prior experiences accumulate in a constructive 

way to influence an individual’s decision to pursue a certain S&E-related choice. A similar 

understanding of constructivism also appears in the CML in its emphasis on the importance of prior 

knowledge, prior experience, and prior interest in ensuring an effective museum visit. Additionally, 

the influence of socialisers on an individual’s success expectancy and STVs, as well as the influence 

of socialisers’ beliefs and expectations on an individual’s identity and their decision to engage in 

pertinent choice-related experiences, is also highlighted in the sociocultural context category of the 

CML as a factor influential in terms of its impact on museum experiences. 

 

3.5.2. S&E Organised Learning Programmes 

3.5.2.1. Background and definitions 
As a social consequence of the industrial revolution and expanding urban environments throughout 

the 19th century, the growing number of young people out on the streets and their engagement in 

and exposure to hazardous and irresponsible acts became a cause for great concern among social 

and religious reformers, as well as practitioners and researchers in the education field. In response 

to this concern, networks of OST programmes were initiated to help young people off the streets 

and expose them to alternative and positive pursuits towards which they could direct their energy 

and passion. Throughout the 19th century and early 20th century, various associations and 

movements emerged to serve this goal, such as the Baden-Powell organisation and Young Men’s 

Christian Associations (YMCA) in England; the Wandervogel in Germany; the High school movement 

in Russia; and Boys and Girls Clubs, Scout associations, and 4-H in the US (Brew, 1957, pp. 84-86; 

Hirsch, 2005; Hirsch, 2011).  

Covering a broad range of subjects and activities, including arts, sports, leadership, community 

service, communication skills and STEM, structured OST learning programmes are not typically part 

of the school curriculum or formal schooling. They are supervised by adults, structured/organised, 

attended voluntarily, and scheduled/timetabled (Mahoney et al., 2005, pp.3-22; Mahoney et al., 
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2009, pp.228-229). Structured OST learning activities have been described by various researchers as 

providing opportunities for young people that help them to develop competencies and skills that 

will be useful when negotiating the real world. Within such settings, young people can discover 

various potential developmental trajectories and can indirectly develop skills and competencies 

such as strategic, teamwork, and leadership skills, as well as learning to take initiative and become 

responsible (Larson, 2000; Eccles and Gootman, 2002; Fredricks and Eccles, 2008; Mahoney et al., 

2009; Dawes and Larson, 2011).   

Jeffers et al. (2004) identified six common themes or approaches adopted by organised S&E OST 

activities, each of which are informed by various theories of learning. These are as follows: 

1. Hands-on learning approach to learning activities (Active learning). 

2. Inquiry-based learning that helps participants focus their thinking and stimulates them to 

pose their own questions. 

3. Integrating with and supplementing current relevant S&E curricula by providing relevant, fun 

and exciting real-world examples. 

4. Engaging diverse role models with knowledge of S&E and future S&E-related professions, 

such as college faculties and senior students. 

5. Such programmes focus on younger students, and typically target middle and high school 

students. 

6. Instructors, who are typically S&E school teachers and staff, are referenced in such organised 

activities as critical components of a successful S&E experience. Furthermore, they can 

transfer successful experiences to other contexts by applying them in their own schools and 

sharing them with their colleagues (Poole et al., 2001; Jeffers et al., 2004). 

3.5.2.2. The outcomes of S&E organised OST activities throughout school years 
S&E-focused OST programmes have been effective in providing academic and social support to 

students, impacting on both their S&E-related achievements and interests (Dabney et al., 2012; 

Davies and Peltz, 2012). Such an impact accumulates and affects students throughout their school 

career which often spans more than 12 years (Elementary, Middle school and High school). In 

kindergarten and elementary levels, structured S&E OST activities generate an excitement in 

children so that they become aware of and interested in S&E fields (Tyler-Wood et al., 2012; Varney 

et al., 2012). In middle schools, researchers have found that students exposed to S&E programmes 

have higher self-confidence, an increased perception of self-competence, and greater interest in 

choosing S&E as a career pathway (Tracey and Ward, 1998; Tracey, 2002; Stohlmann et al., 2011; 

Kong et al., 2013). In several countries, including SA, high school adolescents will typically be 
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required to choose a coursework pathway or discipline to pursue (literature/religion or Sciences 

disciplines in the case of SA). High school students who pursue a science trajectory will often choose 

after-school programmes and summer camps, if available and desired, that supplement their S&E 

interests and enhance existing competencies. This will help them graduate from high schools with 

satisfactory grades that enable them to be admitted to, and major in, a S&E-related college (Lyon et 

al., 2012).  

Bachman et al. (2008) claims that, if excellently designed and implemented, organised OST S&E 

programmes such as S&E summer camps can be the single most influential experience of young 

people’s lives and will contribute to shaping their academic and career choices (Bachman et al., 

2008). Moreover, one or two weeks spent engaging in S&E-focused summer camps have been found 

to be effective in developing participants’ self-confidence in dealing with S&E subjects (e.g., Bischoff 

et al., 2008), enhancing students’ attitudes towards S&E (e.g., Hussar et al., 2008; Elam et al., 2012), 

enhancing personal autonomy and gaining a deeper knowledge of S&E (e.g., Fields, 2009), and in 

augmenting creativity and an understanding of the interdisciplinary nature of sciences (Saxon et al., 

2003). 

Although there has been a notable strand of research on designing and analysing organised S&E 

programmes and projects that target gifted youths in Saudi Arabia (e.g., Aljughaiman, 2005; 

Aljughaiman, 2009; Aljughaiman and Ayoub, 2012), which is beyond the scope of this thesis, there 

are no scholarly or peer-reviewed research studies on organised OST programmes that target all 

youth groups. The following section will present the theoretical perspective adopted by the 

researcher to understand the impact of certain forms of OST-learning on young people’s S&E-

related decision processes. 

3.5.2.3. The Theoretical perspective: Positive Youth Development (PYD) Approach 
Aligned with the retrospective nature of the research method and to conceptualise how organised 

OST activities may positively influence Saudi children, adolescents and young adults’ S&E aspirations 

and choices over time, this thesis will be informed by the Positive Youth Development (PYD) 

approach, which is grounded in developmental theory. PYD reflects a philosophical shift that 

occurred in the 1990s in the way youth programmes are designed and operated (Lerner et al., 2005). 

PYD perceives the development of young people from a positive and trust-based angle, rather than 

a precautious negative view that paints a dark picture of youths as always engaged in destructive 

and risky behaviour (Lerner et al., 2005; Lerner et al., 2013). 
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In accordance with the context-sensitive approach adopted in the thesis, PYD emphasises the 

plasticity of human development through the lens of a metatheory known as Relational 

Developmental Systems (RDS). As such, PYD construes the development of young people as 

involving bidirectional dialectical interactions between the individual and her/his biological and 

psychological traits, community, family, cultural-historical trajectory, and the surrounding physical 

ecology (Overton, 2010; Lerner et al., 2013). In the following section, three conceptualisations of 

PYD, which are aligned with the pragmatic and context-sensitivity approaches, will be briefly 

explained. 

The Phenomenological Variant of Ecological Systems Theory (PVEST) 

Like the contextual model of learning proposed by Falk and Dierking (2000), which aims to 

understand the complexities of learning in museums or free-choice settings, Spencer et al. (1997) 

proposed the Phenomenological Variant of Ecological Systems Theory (PVEST) to help researchers 

and designers of organised OST programmes understand the development of identity among young 

people in a holistic, systematic and dynamic way, thus elucidating this complex context-linked 

phenomenon. Like the EVT, the PVEST framework comprehensively considers cultural influences, 

the way young people make sense of the surrounding environments, and the learning experience 

itself. It also emphasises the necessity of understanding how young people develop strategies based 

on their own cultural backgrounds to cope with the various problems, risks, contexts, people, 

opportunities, and events they encounter and to positively adapt to these and become productive 

young people (See Figure 8). SES stands for Socioeconomic Status (Spencer et al., 1997). 
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Figure 8: The Phenomenological Variant of Ecological Systems Theory (PVEST) (Spencer et al., 1997) 

The Six Cs Model 

Related to the same concern regarding the need for context sensitivity, Lerner et al. (2005) 

attributed youth thriving, in the light of RDS metatheory or individual-ecological relations theory, to 

the growth of six developmental traits. These are relatively harmonised with some psychological 

constructs mentioned in the EVT model and are as follows:  

1. Competence, which can be cognitive (e.g., decision making), academic (e.g., school grades), 

social (e.g., interpersonal skills), and vocational (e.g., profession-related habits and career 

choice exploration).  

2. Confidence, which relates to an individual’s positive self-efficacy and self-worth. 

3. Connection, which is represented by bi-directional positive relationships between the young 

boy or girl and her/his peers, school, community, and family. 

4. Character, which can be formed by embracing a set of societal and cultural rules, as well as 

standards for correct or moral behaviour and actions. 

5. Caring, compassion, empathy, and sympathy for others. 

6. Contribution, which occurs when all the other Cs exist. This is because young people 

equipped with these Cs will, based on an ideology and a set of principles, typically act in a 
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way that enables them to contribute positively to their families, communities, civic society, 

and humanity (Lerner et al., 2005).   

Lerner and his colleagues propose that thriving youth are those whose strengths are aligned through 

mutually beneficial relationships with their surrounding ecology over time, which comprises 

schools, peers, communities and families (See Figure 9) (Lerner et al., 2005). Luke et al. (2007) 

claimed that the strength of the Six Cs framework’s lies in its clarity, its holistic view of individual 

development which considers the whole person within society, and solid evidence for its practicality 

and reliability in comprehending and predicting youth development (Luke et al., 2007). Such 

features all align with the pragmatic, holistic, context-sensitive view adopted in this thesis. 

 

 

Figure 9: Lerner et al.’s conception of the PYD developmental process 
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The Hamilton’s concept of adolescent-adult transition 

The Hamiltons’ research on the adolescent-adult transition is one of the most relevant theoretical 

conceptions within the PYD literature. The Hamiltons emphasise the school to work journey 

undertaken by young people and the influence of many contextual factors, such as family, school, 

work and society, on developing a sense of purpose, building human capital, and acquiring social 

capital. The Hamiltons highlight the role of adults (such as parents and teachers), programmes such 

as organised OST programmes, and institutions such as schools and cultural centres in supporting 

the school-to-work transition. For example, they argued that a smooth shift from a school context 

to an adult career will require a clear understanding of the complications associated with the rules 

of the educational and working worlds, as well as the level of permeability needed to move from 

one career path to another. Such an awareness can be disseminated through different institutes as 

well as the formal education institution (Hamilton, 1994; Hamilton and Hamilton, 2009). The 

following section will explore the third form of OST-learning intervention, S&E-related media.   

 

3.5.3. S&E-related Media 

3.5.3.1. Background and definitions 
Within the context of S&E learning and for the purposes of this thesis, references to S&E media will 

exclude literature on media usage inside designed spaces for S&E learning or organised OST S&E 

learning activities. S&E media, to which young people are heavily exposed, can take one of two 

forms: mass media or interpersonal/interactive media. Included in the mass media category are 

print media (including S&E-related books, magazines and newspapers); broadcast media (including 

S&E-related radio programmes, specialised TV shows, documentaries, popular movies, and TV 

series); and S&E content delivered through immersive media or giant screen theatres (including 

cinemas and planetariums). Included in the interactive media category are the latest digital 

technologies that can be used to promote people’s attitudes towards S&E, comprising the internet, 

videogames, social media applications, and cyberspace (Bell et al., 2009).  

3.5.3.2. The Theoretical perspective: Social Representation Theory (SRT) 
To explain how S&E-related media productions and applications influence Saudi youth’s S&E-related 

choices, the thesis draws upon ‘Social Representation Theory (SRT)’. This theory was developed by 

Mascovici (1961, 2000) and consists of a socio-psychological framework of ideas and thoughts that 

analyses psychological phenomena in societies. SRT considers the different types of collective 

thoughts and common sense shared among society members and groups and posits that these are 

typically formed by and embedded in socio-political, cultural-historical, and macrosocial conditions 
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and backgrounds. According to Mascovici, social representations are metaphors, theories, network 

of ideas, or images embedded in our daily communicative practices or dialogues regarding various 

attitudes, emotions and judgments; these reciprocally link the individual with the collective, as well 

as the present and the past (Mascovici, 1963, 2000). 

Mascovici emphasised the role of media in spreading and developing social representations. SRT 

suggests that S&E knowledge received through media cannot simply replace common sense 

knowledge of these subjects among a population. Scientific facts conveyed explicitly or implicitly 

will enlarge an existing body of shared knowledge and attitudes gradually and will then become part 

of that population’s social discourses and interactions (Mascovici, 1963, 2000; Hwang & Southwell, 

2009). According to Hoijer (2011), social representations are generated through two communicative 

mechanisms: anchoring and objectifying. In relation to this thesis, anchoring refers to how what is 

unknown about a certain S&E subject becomes known when it is brought to a sphere of 

consciousness composed of earlier social representations, thus the child or adolescent can therefore 

interpret new knowledge and compare it with other options. The unknown can also be explored 

through the process of objectifying, or by transforming the unknown into something concrete that 

she/he can perceive, understand, and thus control (Hoijer, 2011).  

In addition to its alignment with the context-sensitive approach adopted in this thesis, SRT 

overlaps with the EVT regarding the influence of socialisers on what can be received via S&E-related 

media and even how such media content is interpreted. OST free-choice experiences will be 

integrated along with the influence of pertinent historical experiences, as well as the individual’s 

cultural milieu and subjective values. The following sections will review relevant literature on the 

nature and effects of each of the OST-learning media along with any available research related to a 

Saudi context. 

3.5.3.3. S&E-related print media 
Although it has a longer history than other forms of media, few empirical studies have specifically 

explored the influence of print on S&E learning among the public (Bell et al., 2009). For example, 

Lewenstein (2009) suggested that S&E-related reference books played a critical role in the 

integration of S&E into the social and intellectual culture of post-world war II America, bolstering 

the practice and knowledge of S&E (Lewenstein, 2009). Furthermore, Dudo et al. (2011) have 

highlighted the fact that S&E-related published materials are an important source of information 

used by both children and adults to develop an interest in S&E (Dudo et al., 2011). According to the 

US National Science Board’s (NSB) (2016) report on public science and engineering indicators, only 

3% of respondents said they would use a newspaper to seek S&E information. However, for those 
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seeking news related to S&E, 21% of respondents looked for such information in online versions of 

newspapers and magazines. Newspapers, as a source of S&E information, was rated second after 

TV by Europeans in 2013, second after TV by Malaysians in 2010, second after TV by Indians in 2005, 

second after TV by Chinese in 2010, and third after TV and the internet by South Koreans in 2012 

(NSB, 2016, pp.804-810). Published materials used to spread awareness among people about 

certain health hazards and safety-related precautions have been found to be effective in igniting an 

interest in S&E subjects, although the long-term impact that motivates a child or adolescent to 

choose S&E courses or career pathways is lacking (Bell et al., 2009). 

In the Arab world and specifically in SA, there are few science fiction novels as well as authors, 

yet these have been considered important in more developed countries in motivating and inspiring 

children and young people to become interested in science and scientific reasoning (Bell et al., 

2009). The scarcity of influential science-fiction publications can be attributed to the limited 

translation of international science-fiction publications; insufficient S&E knowledge and scientific 

reasoning among Arabic novelists and critics has also led them to avoid writing about such novels. 

There has also been an inability to use attractive approaches when creating such novels (Alfagih, 

2006).          

3.5.3.4. S&E broadcast media 
NRC (2009) stated that this form of S&E media is the most heavily researched area in science 

education literature (Bell et al., 2009). 

3.5.3.4.1. S&E radio programmes 

Science radio programming typically takes the form of a weekly one-two hour call-in-talk show or a 

documentary where scientists are interviewed to explain or discuss a new science discovery or 

related news. Such programmes sometimes send messages to rural and underprivileged areas about 

health awareness issues or disease prevention, which indirectly increases public awareness of some 

S&E subjects (Bell et al., 2009). However, there is a shortage of S&E radio programmes designed to 

attract youth and children. Moreover, there is a reluctance among young people to listen to radio 

as a medium, especially with the spread of customisable mobile devices such as iPod and 

Soundcloud applications that can entertain them with wider selections (Plunkett, 2011). 

In SA, the first local radio station was created in 1949 in Jeddah city. Currently, there are ten 

public and private radio stations that broadcast from SA. However, no research studies have 

identified the number of Saudi children or adolescents who listen to radio or the influence such 

media has on public engagement with S&E. The researcher’s review of programmes scheduled on 
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radio stations that are not religion-focused shows there is a diverse range of health and technology-

focused programmes that are potentially influential in informing the public about diverse science 

and technology news (Albadawi, 2018). 

3.5.3.4.2. S&E TV shows and documentaries   

Various large-scale research reports have found that S&E-focused TV shows and documentaries are 

the primary source of information used by people in developed and many developing worlds to 

inform themselves about S&E-related subjects, exceeding print media and even internet channels 

(Bann et al., 2004; Bell et al, 2009; NSB, 2016). The majority of science-themed TV production that 

influences children and early adolescents’ attitudes towards S&E are educational TV programmes 

that specifically target children. Among the major factors denoting quality in children TV 

programmes are the organisation of the programme, the implicit message conveyed, and the 

coherence between events and characters in the stories told (Bell et al., 2009). Several researchers 

have argued that a good storyline should convey educational concepts through a documentary 

format that explains S&E phenomena didactically, or through a narrative format that allows for a 

degree of switching between different characters and scientific disciplines (Fisch et al., 1997; Fisch, 

2004). Additionally, co-viewing these programmes with parents and peers were found to enhance 

learning (Fisch, 2004). 

3.5.3.4.3. S&E popular movies and TV series 

In contrast, children’s TV shows, popular movies, and TV series produced by the entertainment 

media industry, which are not deliberately designed for educational reasons and are typically driven 

by strict demand-supply rules, exhibit an unclear correlation with positive beliefs and attitudes 

towards S&E among viewers. It is argued by various researchers that some popular cartoons, 

animations, movies, and TV series deliver negative clusters of images or representations of scientists 

as violent, evil, mentally unstable, socially irresponsible people who will ultimately fail. Additionally, 

another image epitomised in broadcast media is that of scientists as powerless people who work 

day and night as pawns for large companies, evil or good, and exhibit strange dress sense and 

behaviour. Moreover, practicing science is portrayed in such programmes as mysterious and 

dangerous, as scientists are always brought in to help explain, rationalise, and deconstruct the 

complicated causes of seemingly intractable problems. Furthermore, movies and TV series often 

show that scientific achievements and laboratory products are not guaranteed to perform as 

required, providing the potential for unforeseen ramifications and for situations to spiral out of 

control. However, other shows depict scientists as people who offer hope for the future or are a 
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source of salvation as in the case of DNA evidence scenes in some crime TV shows. Unfortunately, 

scientific fields that appear on popular movies and TV series are generally presented as unusual, 

and scientific knowledge as specialist and difficult to obtain (Gerbner et al., 1981; Gerbner, 1987; 

Nesbit et al., 2002; Brewer and Ley, 2010). 

Nesbit et al. (2002) concluded that television, compared to other media, offers the best 

opportunities for a wide spectrum of the public to understand new S&E concepts and information, 

as people spend a significant amount of time watching TV. An understanding of basic S&E ideas and 

concepts will increase the number of scientifically literate citizens who will form knowledge-based 

societies, participate effectively in the positive advancement of such societies, become self-

efficacious in making the right decisions and avoiding risky ones, are prepared for the S&E labor-

market, and can use this S&E information practically in their daily lives (Nesbit et al., 2002). 

In Saudi Arabia, TV was initially not welcomed by traditional religious powers through the 1940s 

and 1950s. The introduction of TV in 1965 therefore came very late. Except for a few game shows, 

documentaries and health programmes, Saudis were not exposed to any type of S&E information in 

the 1970s and 1980s through this medium. However, in the early 1990s, Saudis were able to watch 

hundreds of TV channels through satellite dishes. However, several religious scholars opposed this 

new technology throughout the 1990s until they began to change their views towards TV and have, 

interestingly, formed an influential part of that industry since the 2000s. TV channels broadcast from 

Saudi soil or sponsored by members of the Saudi royal family are normally restricted by religious 

constraints when broadcasting S&E-focused content. For example, it is not common to watch a S&E-

related documentary or interview that promotes or defends anti-creationist scientific theories such 

as Darwinism and evolution (Vasiliev, 2000; Alkhedr, 2010; Alassaf, 2012). 

3.5.3.5.  S&E-related immersive media 

Like the screen experience of TV, immersive media includes films and documentaries shown via 

giant screens such as cinema, IMAX widescreens, shadow shows, planetariums, and laser projection 

shows. It is immersive because the visual technology comprises a large-frame size screen, and an 

extremely high-resolution image and sound (Bell et al., 2009). In a comprehensive pre- and post- 

test study of 10 giant screen projects, Flagg (2005) found that such experiences have a positive 

influence on respondents’ S&E-related knowledge, attitudes, and interests (Flagg, 2005). In SA, 

Western expatriates introduced cinemas in the early years of the 20th century. However, due to the 

rise and pressures exerted by the local socio-religious movements, the authorities banned cinemas 

in the early 1980s. In early 2018, cinemas were allowed once more. However, only one integrated 

IMAX/planetarium hall exists, and this is located in one of the few science museums in SA where it 
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shows children’s S&E-themed documentaries (Taylor, 2018). There is, to date, no research exploring 

the influence of immersive media on Saudi children’s or young people’s S&E attitudes and interests. 

3.5.3.6. The Internet and social media networks 
Created originally for scientists working for the US defence department to facilitate information 

exchange, the internet and associated digital technologies such as the World Wide Web (WWW), 

smart phones, smart TVs, and vast waves of applications emerging since the late 1980s, now form 

the backbone of modern social life and corporate competitiveness. The mid- 2000s especially has 

been characterised by the rise of YouTube, Twitter, and Facebook platforms which have ushered in 

a new era of social networking and virtual environments enabling millions of people to communicate 

with each other. Internet and digital web technologies typically offer a wide degree of interactivity 

and control to the user, especially following the emergence of Web 2.0 technology in 2004. Web 2.0 

is ideologically grounded in a technology that enables the user to receive and send information in a 

way that supports S&E learning and facilitates diverse choices in relation to S&E learning 

opportunities that can be customised by the user based on her/his interests and agendas. Such 

technology also helps users to share information with other peers and family members present in 

the virtual online world and an ever-expanding network of users and platforms (Bell et al., 2009; 

Leiner et al., 2009). Facebook, Twitter, Snapchat, Instagram, WhatsApp and YouTube are key 

examples of the Web 2.0 supported world of modern and fast-paced social media, all of which are 

widely accessible and easy to use, thus enabling young people to participate in shaping the content 

they share with each other (Fletcher and Lee, 2012). 

In Saudi Arabia, the internet became available to the public relatively late in the day, as the 

religious-political alliance had doubts about the potentially negative impact of new technology on 

local culture, religious identity, and national security. Consequently, the government employed its 

academic sector to pilot internet use in 1993 prior to making it available to the public in 1998 (Al-

Tawil, 2001; Alshahrani, 2016). However, there is a strict filter and blockage system on publicly 

available websites based on certain standards designed to protect Saudi values, beliefs, and national 

security (Al-Tawil, 2001). However, through the 2000s, cyberspace became more than just a group 

of websites and webpages, consequently filtering system therefore became unable to screen posts 

or videos that could be accessed through social media platforms. According to the Saudi 

Communication and Information Technology Commission (CITC)’s annual report of 2016, almost 

75% of the SA population are users of internet and social media (CITC, 2016). In an earlier study, it 

was estimated that 67% of users aged between 15 to 29 in the Arab region were from SA (Salem & 

Mourtada, 2011).  More recently, Stanger et al. (2017) concluded that Saudi youth are strongly 
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influenced by their cultural values and religious beliefs held by society and that what they share on 

social media conforms to society’s values and expectations (Stanger et al., 2017). However, there is 

no research exploring the effect that the usage of social networks and internet has on young Saudi’s 

career and educational choices. 

3.5.3.7. Videogames with S&E content 
Prensky (2001) found that young people spend typically more time playing video games than they 

do in school. In accordance with the Positive Youth Development (PYD) approach elaborated earlier 

in ‘the organised S&E learning activity’ section and in line with the purpose of this thesis, the 

influence of videogames on young people will be considered positively, in contrast to a significant 

amount of literature that primarily focuses on issues of incitement to violence or addiction among 

young people (Prensky, 2001; Drummond and Sauer, 2014).  

According to 2014 estimates, three million games are sold annually in SA and more than 40% of 

households in SA have at least one videogames platform such as Play Station or Xbox (Alshammeri, 

2014). According to economic forecasts, SA is expected to be one of the top ten countries regarding 

the growth rate of videogames markets around the world at an annual compound rate of 8% (Gross, 

2016).  

Previous research proposes challenge, fantasy and curiosity as factors motivating people to play 

videogames (e.g., Malone, 1981; Miller, 2008). Additionally, Sherry et al. (2006) identified six distinct 

reasons that motivate young people to play videogames: 

1. Emotionally based arousal reasons 

2. Engaging in challenges to reach a level of personal accomplishments  

3. Competition or the wish to be the best and win against other players  

4. Diversion from stress, boredom, and other responsibilities 

5. Doing things in fantasy worlds that cannot be done in the real world  

6. The quest for social interaction with others, which is classified by some researchers as the 

main reason to start playing videogames (Sherry et al., 2006).  

Alqurashi et al. (2015) suggest that middle school students in SA are motivated to play videogames 

to compete, discover and seek knowledge (Alqurashi et al., 2015).  

Many studies have explored the influence of videogames on the psychological aspects, academic 

performance, and personal skills of children and adolescents. However, few research studies have 

explored the impact of videogames on young people’s S&E interests. Among those that have, Gee 

(2003) and Johnson (2005) argued that videogame players are faced with gameplay-related 

problems that teach them how to think and reason scientifically and thus prepare them to be S&E 
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specialists (Gee, 2003, 2005; Johnson, 2005). Giammaraco et al. (2015) suggested that videogames 

are positively correlated with pursuing various S&E studies and career pathways (Giammaraco et 

al., 2015). Notably, Alqurashi et al. (2015) found that the GPA of middle school students is 

significantly related to the number of hours spent playing videogames (Alqurashi et al., 2015). 

 

3.6. Summary 

The topic and rationale of the thesis address different subject fields and concerns in the educational 

literature such as S&E education, learning theories, learning in OST settings, and students’ 

enrollment behaviour. These subjects intersect with sociological and psychological fields in a 

complex manner and form part of a wide array of educational discourses and debates between 

learning theorists and scholars (Olsen and Hergenhahn, 2010, Rennie, 2015; Wigfield et al., 2015). 

The aim of this chapter was to develop  a theoretical framework for this study that will identify and 

specify the nature of the phenomenon in question, contextualise  the research questions raised, 

and clarify the position of the researcher in terms of the theoretical frameworks and conceptual 

models that will be employed to inform the process of inquiry and to address the complexities 

associated with the two principal components of the thesis: ‘OST-learning impacts’ on ‘student 

enrollment behaviour and career choice’.  

As this is a professional doctorate conducted by a practitioner in the OST-learning field in Saudi 

Arabia, where there is a shortage of research and practice in OST-learning, pragmatism has been 

chosen as a philosophical backbone that governs the researcher’s viewpoint towards the 

phenomenon in question and the inquiry mechanisms adopted (See Figure 10). This is because of 

the emphasis such a doctrine places on obtaining findings that reflect reality, adopting a 

comprehensive approach, and adhering to context-sensitivity in looking at the phenomenon as it 

occurs in a non-Western context. This will enhance the practicality of the research and enable it to 

be utilised later in the design of policies and projects. This pragmatic view and context-sensitive 

approach will facilitate the synthesis of theories that inform the two wings of the thesis, i.e., the 

impact of OST-learning interventions and enrolment behaviour.  

The research methodology that is therefore most appropriate is that of ‘retrospective 

interviews’. Furthermore, Eccles et al.’s Expectancy-Value Theory (EVT) is the main theoretical 

framework used to analyse the core goal of this thesis, which is to understand the development of 

Saudi graduates’ S&E educational and career trajectories. The EVT model emphasises the 

multidimensionality of motivational determinants that drive young people through their beliefs to 
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succeed in a task and the values they hold towards achieving that task, namely, interest, utility, 

attainment, and relative cost (See Figure 2 and Figure 10).  

With respect to OST-learning interventions, Falk and Dierking’s CML is the conceptual model that 

will guide an understanding of the impact of S&E learning in designed spaces. Similarly, the CML 

addresses the complexity of learning in such free settings and uses three categories of contexts to 

organise the factors that influence this type of learning. 

Regarding organised OST learning activities, the PYD approach, developed by Lerner et al. (2005) 

will provide the theoretical basis for understanding the learning that takes place in such forms of 

OST-learning activities. Within this theoretical approach, three concepts are more relevant than 

others, namely, the PVEST, The Six Cs, and the Hamiltons’ conceptualisation of adolescent-adult 

transition. All three emphasise the bidirectional dialectical interactions that take place between the 

individual and her/his biological and psychological traits, community, family, cultural-historical 

trajectory, and the surrounding physical ecology. 

Finally, SRT, developed by Mascovici, provides an understanding of how communicative 

mechanisms psychologically influence individuals, and will be the theoretical lens through which the 

researcher explores the influence of S&E-related media production on youth. SRT states that the 

unknown will be integrated with what is known based on certain socio-cultural aspects and the prior 

knowledge each individual possesses. The repetition of such messages then accumulates, creating 

collective thoughts and common sense among society members. S&E-related media include mass 

media and interactive media categories. The mass media includes print media, broadcast media, 

and immersive media, while interactive media includes internet applications, social networking 

media, and videogames. 
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Figure 10: A depiction to the theoretical framework structure 
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CHAPTER 4 THE RESEARCH METHODOLOGY 

4.1. Introduction 

This chapter discusses the research design and data collection methods used to answer the three 

main research questions presented in the introduction chapter. These were as follows: 

1. How does learning Sciences and Engineering (S&E) in designed spaces influence young 

graduates’ passion and motivational beliefs towards S&E majors and careers in Saudi Arabia? 

2. How do organised S&E OST-learning programmes influence young graduates’ passion and 

motivational beliefs towards S&E majors and careers in Saudi Arabia? 

3. How does S&E-related media influence young graduates’ passion and motivational beliefs 

towards S&E majors and careers in Saudi Arabia? 

For each of these questions, two further sub questions were asked to explore the influence each 

OST-learning intervention had on the success expectancy and four STV factors of the EVT. These 

were as follows: 

a. How does the impact of this specific form of learning in OST settings determine Saudi youth’s 

expectancy of success? 

b. How does the impact of this form of learning in OST settings influence the values Saudi youths 

hold towards certain S&E subject matter in terms of:  

i. Impact on the interest and enjoyment value 

ii. Impact on the utility value 

iii. Impact on the attainment value 

iv. Impact on realising the associated relative cost 

This chapter starts with a methodological review of some previous studies that have informed the 

research design. A more elaborate discourse is then presented with respect to the research 

methodology, sampling, data collection, analysis, and ethical considerations.  
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4.2. Methodological Review of Relevant Studies 

Depending on the purpose and research questions, the major approach of any research study will 

be either quantitative, qualitative, or mixed. For instance, in quantitative research, which uses 

research tools such as questionnaires, surveys, and structured interviews (verbal questionnaires), 

hypotheses are created and used to investigate and identify the predicted relationship between 

multiple variables based on theoretical explanations derived from measures of those variables. 

Quantitative research also provides the potential for greater ‘reliability’ and thus generalisability of 

the results. It also enables differences among two or more groups, or for an individual over time, to 

be measured. Conversely, in qualitative research, statistics are not used and hypotheses aren't 

typically appropriate. Qualitative tools; such as semi structured and unstructured interviews, 

observation, focus groups, and case studies; will often seek to gather information on a single 

phenomenon or concept, and obtain a deeper understanding of participants’ or groups’ views. It 

therefore eschews comparing and contrasting groups and/or individuals with respect to certain 

variables. It is more difficult to ensure reliability when qualitative research tools are used, as each 

participant is treated as a potentially unique respondent. Nevertheless, qualitative measures or 

tools are arguably more capable of assessing what they are supposed to assess, i.e., validity. This is 

because the reduction of reality into discrete measurable variables, which undermines research 

validity and trustworthiness in quantitative research, will be less evident in qualitative research as 

this prioritises individual or subjective ways of interpreting phenomena (Bush, 2007; Creswell, 

2008). 

Driven by the pragmatic nature of this study as explained in section 3.3, as well as the purpose 

and research questions of this study, this research did not employ a quantitative tool, either solely 

or as part of a mixed-method study. In order to answer the "how" research questions raised by the 

thesis and avoid any potential validity-related problems, such as reducing the complicated process 

of educational and career decision making depicted by expectancy-value theory, a qualitative 

research approach was adopted. Similarly, it has been stated by various researchers that the use of 

qualitative methodologies to study students’ attitudes towards science grew following criticism of 

the inability of questionnaire surveys and their associated attitude scales to understand and offer 

insightful findings regarding the origins and generative mechanisms of students’ attitudes towards 

science. Although there are limits on the generalisability of qualitative studies because they recruit 

a smaller number of participants, they can nevertheless cast light on deeper aspects of students’ 

attitudes, including the underlying contexts and influences that indicate an attitude’s real 
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significance when making educational and career choices. This does not mean that qualitative 

research is better than quantitative, as both are of value to researchers in a myriad of educational 

subject fields (Osborne et al., 2003, pp. 1055 – 1159; Tytler & Osborne, 2012, p. 8; Lykkegaard & 

Ulriksen, 2016).  

Since the 2000s, studies that have researched and analysed students’ academic and career 

aspirations, how these have evolved, and the influence of OST learning on such aspirations have 

been conducted within various contexts and with different aims. Some have focused on the 

influence that certain forms of OST-learning events or visits have on youths’ S&E-related interests 

and career aspirations (e.g., Crombie et al., 2003; Fadigan and Hammrich, 2004; Stake and Mares, 

2005; Bischoff et al., 2008; Cantrell and Ewing-Taylor, 2009; Weinberg et al., 2011; Jensen & 

Sjataard, 2013; Christensen et al., 2014; Binns et al., 2016). Other studies have presented arguments 

and proposed theoretical models and frameworks to understand the influence of learning in OST 

contexts (e.g., Braund & Reiss, 2006; Tylter-Wood et al. 2010; Boe et al., 2011; Nugent et al., 2015). 

Several studies have sought to predict students’ academic and career choices and interests (e.g., 

Giammaraco et al., 2014). There have also been longitudinal studies that have predicted and 

analysed these choices and interests as these have evolved over a certain period (e.g., Markowitz, 

2004; Tai et al., 2006; Archer et al., 2013; Kong et al. 2013; Holmegaard et al., 2014; DeWitt & Archer, 

2015; Holmegaard, 2015; Lykkegaard & Ulriksen, 2016). In addition, there are studies similar to this 

research that have retrospectively explored participants’ responses or stories as to how their 

academic passion and choices have evolved throughout their school years (e.g., Maltese & Tai, 2010; 

Dabney et al., 2012; Cerinsek et al., 2012; Henriksen et al, 2014; Godwin et al., 2016).  

Additionally, the Interest and Recruitment In Science (IRIS) project is a Europe-wide project that 

drew on various theoretical frameworks including the EVT framework. The project was conducted 

in 2010-2011 and employed a retrospective approach in order to understand participation and 

gender equity in science in five European countries. Almost 7,000 first-year students in STEM higher 

education programmes were involved and a combination of tools were used such as questionnaires, 

focus groups, and in-depth interviews. The findings of this grand project indicated that popular 

science and OST-learning experiences inspired IRIS respondents to major and specialise in STEM 

fields, specifically STEM-related centres, competitions, and websites. The research team 

acknowledged that educational choice is an ongoing process and addressed the need for extra 

retention efforts directed at first-year STEM-majored undergraduates. This acknowledgement 

influenced the design of the current research in that the participant pool was composed of S&E 

senior undergraduates and graduates who had already enrolled on their study programmes and had 
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the potential to be recruited for relevant occupations. Additionally, the IRIS project highlighted the 

importance of having more organised STEM recruitment initiatives along with the power of OST 

STEM-related media and fiction to change prevalent stereotypical images of scientists (Henriksen, 

2012). Based on the researchers’ review of relevant science education literature, what follows is a 

methodological review of some relevant studies that have informed the design and inquiry 

mechanism of this research. 

The retrospective approach and importance of timeframe issue 

Designed to be a mixture of predictive and retrospective research, Boe and Henriksen (2013) 

surveyed 585 upper secondary school and 278 first-year tertiary Norwegian students, who majored 

in physics, to establish the motivations and expectations behind their choices. Their questionnaire 

was based on Eccles et al.’s EVT and divided the components into intrinsic and extrinsic factors. The 

researchers then classified the students into three motivational profiles: 

1. A broad profile that includes students who demonstrated the importance of intrinsic factors 

(interest, self-realization, and personal goals) as well as extrinsic factors (success expectancy 

and utility) in making physics-related choices. 

2. Students who placed a relatively low emphasis on intrinsic motivation but focused narrowly 

on utility value. 

3. Students who placed a relatively low emphasis on extrinsic motivational factors and a high 

emphasis on intrinsic motivational factors. 

Based on the responses, the findings indicated that the third profile of students were the most likely 

to persist and continue with post-compulsory physics-related specialisations. Notably, the second 

profile of secondary students appeared to have plans to use their physics specialisation as a ticket 

for admission to universities and had no intention to major in physics in the future. Of relevance to 

OST-learning activities, the researchers also found that outreach programmes and recruitment 

efforts can be used to encourage the first profile of students to major in physics. However, the study 

was not longitudinal which meant that it was not possible to identify those secondary students who 

had actually enrolled on tertiary physics courses. This challenges the finding that only high interest-

driven and content-knowledgeable secondary students continue to major in physics (Boe & 

Henriksen, 2013).  
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Relatedly, Weinberg et al. (2011) employed the EVT in a mixed method study to determine the 

impact of a science and math camp on 336 middle level students. Three data collection tools were 

used: a pre- post-camp survey, an interview, and an instructor online questionnaire. In relation to 

the career-related parts of the study, 84% of respondents exhibited an improved understanding of 

what mathematicians and scientists do. The responses obtained from the interviews indicated that 

students had a high level of engagement and an intense motivation to learn. However, the pre- post-

camp survey was not able to identify any significant changes in participants’ responses regarding 

their interest in mathematics and sciences subjects. The researchers attributed this to the 

unexpected level of high interest reported in the pre-test, and to a lack of sufficient time for changes 

in participants’ self-perceptions and attitudes to become evident prior to providing the post-test 

scores. This timeframe issue emphasise the utility of following a retrospective approach and was 

also identified by Stake and Mares (2005) when describing the influence of science enrichment 

programmes on student motivation; they termed it a ‘splashdown effect’ (Stake & Mares, 2005; 

Weinberg et al., 2011). 

 

"Interest" does not necessarily equate with "intention" 

Several questionnaire-based studies have found that children’s scientific aspirations can be strongly 

predicted by multiple variables, including engagement in OST-learning activities. However, as 

explained earlier, these quantitative-based studies have shown that enjoying science does not 

necessarily equate with an intention to become a scientist or work in a science-related career path 

(e.g., Jenkins & Nelson, 2005; Bennett & Hogarth, 2009, p. 1990; Dewitt et al., 2010). For instance, 

Giammarco et al. (2015) surveyed 264 participants in Canada to determine whether there was a 

relationship between their preferences for videogames and their career interests. They found no 

correlation between men’s videogames preferences and their interest in S&E careers. However, 

female participants who played videogames to satisfy an intrinsic need for competition, or as a 

diversion from family or work commitments, were found to have an interest in physical sciences 

(Giammarco et al., 2015). 

 

Quantitative tools and lack of in-depth exploration 

In terms of quantitative studies that have employed a retrospective self-report approach, Dabney 

et al. (2011) employed a regression model to determine whether there was a significant correlation 

between engagement in OST S&E-related activities and S&E-related interest in the first year of 

university. Dabney and colleagues analysed the inputs of 7,505 university students. Overall, they 
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found that participating in OST competitions/clubs, reading non-fiction and fiction books and novels, 

watching science-related shows, even if only a few times a year, all play a significant role in 

enhancing S&E-related interest among university students and nurturing the passion of already S&E-

majored students. However, the study was not able to capture the link between the personal and 

educational background of the students and OST activities, and was unable to detect the specific 

features or characteristics of OST activities that influenced students’ interest in S&E (Dabney et al., 

2011). 

In a similar vein, Markowitz (2004) evaluated the long-term impact of a seven-year science 

summer programme on 77 former secondary students. Using a follow-up survey, they found that 

this intensive programme provided the participants with a solid preparation for more complicated 

science subjects and motivated them to seek out other OST science programmes. They also found 

that participants who noted the significant influence the programme had on their interest in 

pursuing a science career were more likely to specialise in a science. However, the researchers 

emphasised the inability of this quantitative approach to ascertain whether the programme is the 

key factor in participants’ choice to pursue a S&E career trajectory. They therefore highlighted the 

importance of interviews as a qualitative tool that is more effective in examining other factors and 

contexts surrounding the decision-making process (Markowitz, 2004). 

Based on a survey of 5,007 first-year students, Henriksen et al. (2015) explored the OST 

experiences and targeted recruitment efforts that encouraged the students to major in various 

Norwegian S&E college disciplines and found that OST experiences were more inspirational and 

influential than school-based experiences. Specifically, 21% of the young respondents attributed 

their inspiration to major in a S&E field to popular TV programmes, while five percent of 

respondents rated films and TV series as the main sources of inspiration. This study, also conducted 

as part of the Europe-wide IRIS study, found that science books and magazines were rated as an 

important inspirational experience by eight percent of respondents. Four percent of respondents 

also pointed to the influence of computer games, while science museums and centres were rated 

by only three percent of respondents. However, as discussed earlier, it was not possible for this 

quantitative study to capture details regarding: how the choice process evolved and in what context, 

which aspects of these OST experiences were inspiring, and which personal and psychological traits 

and values were affected (Henriksen et al., 2015). 

 

 

 



 

72 

 

 

Quantitative approach and the risk of reality reduction 

Finally, as referenced earlier in this thesis, Lykkegaard and Ulriksen (2016) built on data obtained 

from 15 students who participated in a longitudinal Danish OST outreach initiative (mentoring 

program). The researchers employed Eccles et al.’s EVT framework and surveyed and interviewed 

participants five times during their final year at various STEM-oriented secondary schools. When 

they analysed the data, the researchers focused on whether the components of EVT (success 

expectancy and four STVs) could detect significant changes that occur throughout the processes of 

educational choice undertaken by the students. A notable factor arising from the study was that 

quantitative EVT-based surveys could not identify the significant reflections raised by respondents 

and did not sufficiently explain the dynamism present in the processes of educational choice and 

how other several potential student trajectories can be pursued over time. More importantly, there 

was a discrepancy between the results of the surveys and the findings from the qualitative 

interviews. These differences pointed to ‘data reduction’ and validity issues that may arise when 

using quantitative tools to understand and investigate complicated choice processes and how these 

evolve. According to the researchers, quantitative-based research usually needs to standardise and 

reduce questions into isolated items and parameters in order to analyse large samples statistically 

and generalize the results. However, when analysed qualitatively, these isolated items are found to 

be closely interwoven. This means that qualitative-based studies, especially when a retrospective 

approach is adopted, are more able to reflect the attitudes, experiences, and decisions of youths 

(Lykkegaard & Ulriksen, 2016). After this methodological review of some relevant literature, the 

next part of this chapter details the sampling and research procedures, data collection, and analysis 

method. 

4.3. Sampling Procedure 

As explained in the theoretical framework chapter and in the review of relevant literature, part of 

the complexity of studying the enrolment behaviour of the youths lies in the risk of mixing ‘attitude’, 

as a psychological construct, with other constructs such as ‘intention’ and ‘action or behaviour’. 

According to the theory of reasoned action, it is possible that a young person specialises in a S&E 

field (action) without any attitude and/or intention towards S&E. For instance, it is common in SA 

for a young person to specialise in a S&E field because that was the only option available to her/him, 

or to fulfil the dreams or will of her/his parents. This was frequently apparent through the 

researcher’ initial correspondences with several S&E-majored youths who accepted to participate 

in the study. They explicitly said that they have no interest or passion, and even aversion towards 



 

73 

 

 

their majors. Consequently, these candidate interviewees were excluded from the study (Ajzen and 

Fishbein, 1980; Idris, 2007). Therefore, as previously explained, the inquiry process aimed to explore 

"the S&E-related aspirations, dreams, passion, or desires" that led to "S&E-related educational and 

career choices" through a purposeful ‘snowball’ sampling technique. In qualitative research, 

purposeful sampling enables researchers to select specific individuals and sites in order to provide 

a better understanding of the research problem and phenomenon through the collection of 

extensive details about individual cases without any need to generalise the findings or conclusions 

obtained (Patton, 1990, pp. 169-186; Creswell, 2007, pp. 125-126). Snowball sampling was 

employed by this thesis to select S&E-majored Saudi youths who were expected to graduate soon 

or have already graduated in the last five years and whose positive attitudes towards S&E led them 

to take S&E specialisations. Furthermore, the participants needed to be engaged with one or more 

of the three OST learning interventions that ignited or enhanced their passion towards S&E fields 

throughout their schooling and early university years. Through snowball sampling, each interviewee 

referred the interviewer to colleagues and prospective participants who fit the specifications 

explained above. The total number of participants interviewed was 15 and comprised two clusters 

of graduates: science graduates and engineering graduates (Creswell, 2007; Creswell, 2008; Noy, 

2008).  

To solicit the interest of participants, a short message was written describing the purpose of the 

research and its significance. This was sent to some of the researcher’s friends and colleagues who 

were attached to different science and engineering-related communities of practice, university 

clubs, and alumni. This helped spread the message to the first cohort of young people who accepted 

the invitation to be interviewed. 

 

4.4. The Research Procedure 
4.4.1. Theory-driven, Top-down, and Deductive Approach 
In light of the pragmatic principles adopted, thesis aims and research questions, and the review of 

previous relevant literature, this research design followed a deductive, theory-driven, or top-down 

approach. Unlike "grounded theory", where the theory mainly evolves as the researcher progresses 

in her/his inquiry, top-down deductive research follows a predetermined theoretical framework. It 

tests a set of assumptions by making observations (interviews) that help yield various insights and 

conclusions regarding a specific phenomenon (Trochim, 2005). In the context of this study, Eccles et 

al.’s EVT framework was employed to explore the influence of unique past events, particularly OST-

learning interventions, on Saudi youths’ S&E educational and career choices. Inspired by the Eccles 
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et al.’s model, specifically the theoretical aspects related to the effects of past events, a set of 

influential trajectories along with the five components of task-related choices were used to form 

themes and subthemes, which then guided the inquiry (interviewing) and analysis process (Ecless 

et al., 1983). 

4.4.2. The Influential Trajectories and the Five Components of EVT 
As explained in the theoretical framework chapter, the effect of past events on the task-related 

choice can be exerted on: a) the individual’s affective reactions after having these past OST 

experiences, b) the individual’s personal interpretations and causal attributions of such experiences, 

and c) socialisers’ interactions with, beliefs in, and expectations of individuals after these 

experiences. Each learning experience in OST settings affects ultimately one or more of the EVT 

components (subthemes) passing through one or more of these influential trajectories (themes). 

Therefore, the success expectancy factor and STVs formed five subthemes for each theme.  

Based on participants’ narratives, the researcher specified one or more forms of the three OST-

learning interventions as influential experiences in the development of youths’ S&E-related 

educational choices. The research tool (semi-structured in-depth interview) was designed to identify 

detailed aspects of OST-learning influences by tracing their effect on each sub-theme (i.e., success 

expectancy, interest, utility, attainment, relative cost) through the three influential trajectory 

themes (affective reactions, interpretations, socialisers) (See Figure 11 and Figure 12). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11: A top-down theory-driven approach to research 
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Figure 12: The top-down approach to inquiry used in this thesis 

 

4.4.3. The Matrices of OST Learning Impact 
As a result of the inquiry process, a set of matrices or maps were produced to assist the analysis 

process as will be shown in the next chapter (See Figure 13). The findings of each individual interview 

were therefore depicted as a matrix inspired by the research questions. These were based on 

participants’ responses and narratives regarding the contribution of various forms of OST-learning 

interventions to the formation of positive attitudes towards science or engineering, and 

consequently their academic and career choices. The y-axis of the matrix shows the three forms of 

OST-learning interventions and the x-axis of the matrix shows the five major components of the EVT 

model (success expectancy, interest-enjoyment value, utility value, attainment value, relative cost). 

For example, Figure 13 shows that the participant’s engagement in a certain past S&E-related 

experience in a designated space strongly influenced her/his success expectancy. This illustrative 

matrix also shows a similar but weaker influence on the success expectancy factor by past organised 

S&E activity. These maps therefore helped clarify, spot, identify, and analyse the constructive impact 

of such OST experiences on the EVT components and, resultantly, young interviewees’ S&E-related 

aspirations towards a S&E specialisation.  

The participants’ responses to the researcher’s direct questions about the impact nature and 

level and the semantic and conceptual understandings derived from the interviewees’ narratives 

helped the researcher identify the influential trajectory (affective reactions, psychological 

interpretations, or socialisers effect), as well as the level of impact an experience had on 

interviewees’ educational and career choices, i.e., strong or moderate impact. Additionally, the 

frequency of a specific form of OST learning experience as an influential experience, even if 

described as moderate, points to strong impact of this form on the educational/career decision. 
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Similarly, the words used by the interviewees to describe the depth and intensity of influence in 

their narratives (e.g., very, enormously, moderately, some kind of) determined if it is a strong or 

moderate impact. 

For example, Othman, a mechanical engineer who works in a private company, described the 

impact of designed spaces for S&E learning on his educational/career choice as follows: 

As I recall, I went to SciTech science centre multiple times. However, I don't 
remember any impact of those visits. Through the intermediate and secondary 
levels, the school arranged trips to "Prince Salman Oasis for Sciences" multiple 
times. These frequent visits had a moderate encouraging and motivating effect 
on my interest in sciences overall (Othman, an engineer working in a private 
company, Mechanical engineering-interested) 

The tone and semantics of the above excerpt convey the meaning that this form of OST-learning 

had an impact, but not a significant one, on Othman interest in S&E. This was subsequently 

translated as a small red circle on Othman’s influence matrix, specifically at the intersection of 

"interest" EVT component and "designed spaces" form of OST-learning as shown in Figure 57 in page 

128 (See Figure 57). However, the words and semantics of Othman’s description of the impact of an 

engineering-focused Facebook page pointed apparently to it as a significant impact on the sense of 

belonging or attainment value. Othman said: 

I benefited noticeably from that Facebook page because I used it as a source 
for making professional friendships and creating linkages with experts and 
specialised communities. It helped me a lot to feel that I am part of a 
mechanical engineering world (Othman, an engineer working in a private 
company, Mechanical engineering-interested) 

Therefore, this significant influence of media, namely social media, on the attainment value was 

represented by a relatively big red circle at the intersection of media form of OST-learning 

intervention and the EVT’s attainment value (See Figure 57). For more explanation, appendix G gives 

a full worked example of how a matrix from a participant’s transcript was constructed in relation to 

the impact of a particular OST-learning activity (See Appendix G).  

At a later stage of analysis, to identify any further interesting variations in the results, the same 

matrix was produced for certain groups based on their interest in science disciplines or engineering 

disciplines. These group matrices were based upon the accumulative inputs of each group’s 

participants regarding the impact of OST-learning interventions on the five EVT components (See 

Appendix H).  
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Figure 13: An example of a resulting influence matrix based on an interview 
 

4.5. Data Collection 

4.5.1. Retrospective Inquiry 
As explained earlier, a retrospective inquiry approach was adopted for this thesis in order to capture 

the major S&E OST-learning experiences that had had an impact on young participants’ thoughts 

and decisions during their childhood and school years prior to selecting their S&E-related majors 

and career paths. Thus, the interviewees were senior undergraduates or graduates who had already 

successfully majored in a certain S&E domain and career path.  

As indicated briefly in the theoretical framework chapter, this retrospective approach was chosen 

for several reasons. Similar to the identity formation process, several researchers have found that 

an individual’s educational choice goes through a continuous and dynamic process of personal 

construction (e.g., Seymour & Hewitt, 1997, p. 184; Eccles, 2011; Holmegaard et al., 2014; 

Holmegaard, 2015). Similarly, interest would typically be a situational psychological construct that 
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intensifies or diminishes over time as a result of multiple and various external and intrinsic changes.  

Therefore, a student’s choice to specialise in a specific major does not appear to be a definitive and 

singular event but the result of a series of changes and decisions that occur over a long duration and 

which takes into consideration multiple potential career paths and educational trajectories. It can 

be hence argued that the dynamic process of decision formation suggests that longitudinal studies, 

which explore the evolution of youths’ S&E-related interests and specialisations from childhood 

until university, will be an appropriate albeit costly approach to capturing the complexity and 

dynamism of youths’ educational selection processes (Rennie & Johnston, 2004; Allen et al., 2007; 

Lykkegaard & Ulriksen, 2016). The practical constraints of the EdD thesis led the researcher to follow 

a retrospective approach to strengthen the credibility of the resulting findings. Such an approach 

helps to understand and capture the long-term impact of OST-learning experiences while allowing 

for the shifts and switches that normally occur throughout schooling and the early university years 

(Hide & Renninger, 2006; Maltese & Tai, 2010; Lykkegaard & Ulriksen, 2016). However, a potential 

limitation of retrospective accounts is that they are coloured by participants’ present circumstances 

or experiences. There is also the possibility that some important details about the experiences that 

influenced participants’ educational choices will be omitted when recalling and describing S&E-

related aspirational trajectories (Jones et al., 2011; Holmegaard, 2013, p. 223).  

 

4.5.2. Semi-structured in-depth Interview 
Throughout the 2000s, there was a notable growth in the use of qualitative methodologies to 

understand the nature of students’ attitudes towards science in greater depth following a period of 

dominance by quantitative methods that sought to identify certain aspects of relevant phenomena 

(Osborne et al., 2003). The aim of this thesis, as well as the EVT model used to capture the complex 

nature of educational choices, led the researcher to employ a qualitative approach in order to 

scrutinise participants’ perceptions of past OST-learning experiences. This approach provided the 

extra detail and richness needed to capture the complicated evolution of these critical educational 

decisions and reflect the interwoven and accumulative nature of enrolment behaviour by students 

and the evolution of their attitudes towards S&E (Creswell, 2007, 2008). As clarified earlier, the 

validity of quantitative or mixed-methods studies that use questionnaires based on Eccles et al.’s 

EVT model can be called into question and may indeed change the very phenomenon any EVT-

inspired research aims to study (Osborne et al., 2003; Lykkegaard & Ulriksen, 2016).  
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Therefore, an in-depth interview was employed as a research tool to elicit youths’ input regarding 

the role the three OST-learning interventions played in their S&E-related academic and career 

choices. This was because interviewing is an effective inquiry mechanism that addresses a set of 

predetermined themes or topic areas through open-ended questions that are sufficiently flexible to 

enable interviewees to freely express their personal thoughts about a specific phenomenon. It 

provided the potential for more in-depth understanding and insights into the complex phenomenon 

of student enrollment behaviour and allowed the researcher to encourage interviewees to 

elaborate on their underlying perspectives, attitudes, values, and beliefs. This was central to the 

purpose of the thesis and the research questions it addresses. It also enabled a more comprehensive 

exploration of the EVT variables and factors, helped provoke deeper reflection on the factors 

involved, and facilitated an understanding of how these factors network to form an individual’s S&E-

related motivations, and how, over time, these led to specific educational and career choices (Flick, 

2009; Lykkegaard and Ulriksen, 2016). A mix of face-to-face and telephone interviews was 

undertaken depending on the accessibility of respondents’ workplaces, their availability, and their 

geographical location. 

 

4.5.3. The Interview Guide 
A few days before conducting each interview, participants were contacted via email and given an 

"information sheet" that provided them with introductory information concerning the research 

topic, aims, and nature of the inquiry process (See Appendix A and Appendix B). They were also sent 

a participation consent form, emphasising ethical considerations, that they were asked to sign and 

return (See Appendix C and Appendix D). Most of the interviews lasted between 60-90 minutes. The 

following five-section in-depth interview guide was used: 

1. Firstly, as an icebreaker, interviewees were asked to speak freely about the passion they felt 

towards their current specialisation and career. This way of starting the interview proved to 

establish an excellent rapport with the interviewees. This was followed by an explanation of how 

their passion towards sciences or engineering was first ignited. The interviewee was asked to 

explain when and how that passion began and evolved until reaching university level. All the 

factors or experiences stated as influential by the participants were documented, and any 

relevant OST learning experiences were highlighted. 
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2. The second section was based around two follow-up inquiries:  

a) The influence of one or more highlighted OST experiences was scrutinised further by asking 

follow-up questions organised according to the three influential trajectories set by the EVT 

(i.e., the influence of affective reactions; interpretation of experiences; and beliefs and 

expectancies of socialisers).  

b) More in-depth questions were then used to understand the level of influence (strong or 

moderate) of this/these experiences on the five sub-themes or components of the 

achievement-related choice (i.e., success expectancy, interest, utility, attainment, relative 

cost) as perceived by the interviewee. 

3. In addition to step 1, the researcher then tried to prompt the memory of participants by going 

through a list of forms of the three OST-learning interventions and checking whether any of these 

activities and experience had an influence on the interviewee’s science or engineering-related 

choices. 

4. Step 2 was repeated in order to scrutinise the influence of any additional form of OST-learning 

intervention mentioned by the participant in step 3. 

5. Finally, the researcher asked the participant to provide any concluding or additional remarks. As 

a checking process, the researcher summarised the list of OST-learning interventions mentioned 

as influential by the interviewee. 

Driven by the pragmatic view of the thesis, and to enhance confidence in the truth of the findings, 

the first part of the interview was designed taking in consideration the ‘prolonged engagement’ with 

interviewees in order to develop rapport and trust with them so that they feel comfortable when 

disclosing information regarding their familial life and any personal feelings associated with their 

educational and career choices. This rapport enabled the researcher to detect multiple influences 

and contextual factors that affected the phenomenon being explored. After the prolonged 

engagement provided greater scope and a more comprehensive picture of the broad influential 

context, the ‘persistent observation’ technique was apparent in the later sections of the interview 

guide, which aimed to identify and delve deeper into elements and specific areas related to the core 

purpose of the thesis (Lincoln and Guba, 1985, p. 304). 

Prior to the commencement of the interviewing process, the researcher conducted two pilot 

interviews with S&E-interested graduates who fit the sampling criteria and have a passion towards 

their specialisations. The pilot process helped in initially ensuring the workability and viability of 

following the interview guide and analysis mechanisms described above. 
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4.6. Data Analysis 

This part of the chapter explains and elaborates on the approaches and mechanisms used to analyse 

the data obtained from the interviews. 

4.6.1. Data Retrieval 
The interviews were audio-recorded, transcribed, and electronically stored in an encrypted location 

in a password-protected laptop in the form of MS Word files. The saved audio files were played 

frequently during the process of transcribing. The content of the interviews was a mix of Arabic and 

English as the interviewees were bilingual. All of the young participants preferred to be interviewed 

in Arabic as this was their mother tongue. However, most interviewees mixed their Arabic narratives 

with many English terms, expressions, sentences, and narratives while describing their academic 

disciplines, the meaning of their influential experiences, and their choice trajectories. The in-depth 

interviews were conducted face-to-face or by telephone. These were relaxed and informal in order 

to break the ice, prompt interviewees to speak as freely as possible, facilitate the recall process, and 

ease the unfolding of memories about their educational choice trajectories. The informal settings 

for the interviews often resulted in conversations and narratives about purely technical topics and 

side stories that were irrelevant to questions about the participant’s school-to-work journey. All the 

relevant content, which was dominated by the use of slang to describe feelings and stories, was 

refined and transcribed in English after the Arabic sections were translated. 

4.6.2. Braun and Clarke’s Thematic Analysis 
The analysis, coding, and thematic organisation of the content of the 15 interviews were manually 

carried out using the highlighting and commenting tools of MS office. Thematic analysis was 

employed to analyse the data, an approach first devised in the 1970s by Merton (1975). Since then, 

various versions of thematic analysis have been developed, foremost amongst which is the version 

devised by Braun and Clarke (2006) which was adopted in this thesis. Braun and Clarke define 

thematic analysis as a method of identifying, analysing and reporting patterns or themes within 

data. It is a flexible method that enables researchers to place the interviewees’ rich quotations into 

thematic categories that can be predetermined based on a certain theoretical framework (Merton, 

1975; Braun & Clarke, 2006, p. 79). 
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According to Braun and Clarke (2013), the widespread use of this analytic method can be 

attributed to its suitability, flexibility, and its ability to achieve the following: 

- Work with a wide spectrum of research questions, including those that explore individuals’ 

experiences or perceptions. 

- Analyse various types of data including transcripts obtained from secondary sources, focus 

groups, or interviews. 

- Deal with large or small data-sets 

- Help in producing both data-driven (grounded theory) and theory-driven studies (Braun & 

Clarke, 2013). 

Following the theory-driven approach of this research, the analysis adhered to the following six 

phases inspired by Braun and Clarke (2006): 

1. Defining and naming themes and subthemes as per the adopted theoretical framework.  

While exploring the influence of each form of OST-learning experience (i.e., OST learning in 

designed spaces, organised OST-learning activities, S&E-related media), three themes were 

developed to represent the three influential trajectories that affected, individually or in 

combination, task-related choices according to Eccles et al.’s EVT. Under each theme, the 

five components of the EVT (success expectancy, interest, utility, attainment, relative cost) 

were represented as subthemes (See Figure 12). 

2. Familiarisation with data.  

This occurred through iterations of reading and reviewing each interview while transcribing, 

as well as re-listening to the audio files of interviews if needed.  

3. Generating initial codes for various portions of the data (sentences and paragraphs). 

This phase included generating codes or expressive labels (colored highlights and comments) 

that capture both a semantic and conceptual reading of data relevant to the overall research 

questions, the impactful forms of OST-learning, the themes (influential trajectories), and the 

subthemes (any component/s among the EVT components influenced). 

4. Collating excerpts and quotes from interviewees that are associated with various patterns or 

themes. 

This phase comprised an active process of searching for more themes through further coding 

according to the predetermined themes, or by collating the already coded data pertinent to 

each theme or subtheme according to the influential forms of OST-learning and the discipline 

participant/s are passionate about, i.e., science or engineering.  To help in this phase, the 

previously mentioned matrices were created to help illustrate the accumulative level of 
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influence that each form of OST-learning form, based on the collective influences of the OST-

learning experiences listed under that form, had on the EVT components for each participant 

(See Figure 13). The matrices also showed how the EVT components are affected for each 

cluster of the field of interest, i.e., science and engineering. 

5. Reviewing the themes. 

The fifth step included checking the coded extracts and the full data-set to ensure that the 

collated codes conveyed a convincing and compelling story about the data and the 

predetermined themes and subthemes. This included addressing the similarities and 

disparities between the science-passionate youth and the engineering-passionate youth.  

6. Writing up and reporting the findings and results. 

Finally, this step relates to the researcher’s effort to combine the data extracts with 

convincing analytic narratives to provide a coherent set of findings in line with the aim of the 

thesis and existing relevant literature. This is detailed in the next chapter of the thesis (Braun 

and Clarke, 2006, 2013). 

Using the above-mentioned order of thematic analysis phases, themes and subthemes were derived 

from the data and manually analysed. Any part of an interviewee’s narrative that described the 

impact of an OST-learning experience was therefore identified and thoroughly reviewed. 

Specifically, the influence on each of the five components (subthemes) specified by Eccles et al.’s 

EVT model (i.e., success expectancy, interest-enjoyment value, utility value, attainment value, and 

relative cost) was highlighted in a distinctive colour. Furthermore, each highlighted influence was 

further analysed to identify the level of impact (Strong or Moderate) and whether it was triggered 

through the participant’s affective reactions or rational interpretations, extended through 

socialisers, or a combination of these. These analyses were then coded using the comments feature 

of MS Word (See Appendix F).  

For each narrative, the previously explained influence matrices were depicted as categorisation 

figures to map how each form of OST-learning experience influenced each EVT-related component 

for each interviewee. These matrices were then collated, compared, and contrasted to identify any 

further themes, implications, interesting commonalities, or differences between science-interested 

participants and engineering-interested participants (See Appendix H). 
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4.7. Ethical Considerations 

Several ethical considerations have been addressed since this thesis was first proposed. These 

evolved in alignment with the progress of the research, the research ethics guide and procedure of 

the University of Bristol, and the principles of "the Data Protection Act" regarding data collection, 

storage and processing (See Appendix E).  

For instance, participants were asked to choose the most convenient time for them to be 

interviewed away from their working hours or weekends. Relatedly, the interview with one 

participant was divided into two sessions due to family-related appointments she had. Also, in 

introductory correspondence with the candidate interviewees, three graduates who accepted to 

participate in the study were extremely busy with their jobs and couldn’t secure a time for the 

interview, which led eventually to their withdrawal from the study.  

Through consent forms, an information sheet, and verbally prior to the interview (See Appendix 

A and Appendix C), the researcher emphasised the confidentiality of the data, the anonymity of 

participants, and that participants’ names will be changed to pseudonyms when writing up the 

findings and discussion parts of the thesis. The participants were also informed they could withdraw 

from the interview at any time and for any reason without the need for explanation. If any 

participant wanted to comment, make a complaint, or had an issue with the conduct of the research, 

contact information for the researcher and his supervisor was provided on the information sheet. 

The selection of the interview setting and its nature, i.e., face-to-face or telephone, was based on 

participants’ preferences, their availability, and their geographical location. Nevertheless, one of the 

candidate interviewees accepted to be part of the study but she later showed a hesitation to 

participate due to the "in-depth" nature of the inquiry process, which covers some personal and 

familial influences throughout the school-to-work transition journey. The researcher found it 

inappropriate to carry on and conduct the interview under these circumstances.   

4.8. Summary 

This chapter has illustrated in detail the practical aspects of the fieldwork conducted and how these 

aligned with the theoretical and philosophical stance of the research. It also outlined the research 

design and the methodology employed in order to establish how the research aims were achieved. 

It explained that the research was qualitative in nature, utilised a theory-driven approach, and that 

data was collected from 15 in-depth interviews. In relation to enhancing the validity of the thesis 

and based on a methodological review of relevant studies, the choice of a ‘retrospective interview’ 
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as a research method was explained as the most suitable qualitative approach to employ. This 

ensured that the findings reflected the complex reality of youths’ choice of educational and career 

trajectories within the limited time and allotted word count. The next chapter presents the findings 

obtained from the interviews and explores the role OST-learning experiences play in Saudi S&E 

graduates’ academic aspirations and career choices. 
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CHAPTER 5 FINDINGS AND RESULTS 

5.1. Introduction 

This chapter presents the analysis of the data collected from the 15 interviewees. This chapter is 

divided into two parts: 

1. The first of which presents the findings retrieved from analysing the science-interested 

participants’ narratives. 

2. The second part explains the findings retrieved from analysing the engineering-interested 

participants’ narratives. 

Under each part, the individual experiences of interviewees are divided into three sections based 

on the three forms of OST-learning experiences.  

This chapter is separated into two parts according to the discipline participants were passionate 

about, i.e., sciences (e.g., physics, chemistry, biology, architecture, etc.) or engineering (e.g., 

mechanical engineering, electrical engineering, industrial engineering, etc.). This was carried out 

regardless of participants’ selections of various majors throughout university, their current 

occupational title, or their employment status. This division is mainly driven by the overarching goal 

of this study, which was to understand youth’s attitudes to S&E in general. The core aim of this study 

was specifically focused on understanding the influence OST-learning experiences have on youths’ 

passion towards S&E disciplines and how this guided their educational and career aspirations 

towards a relevant occupation or business. Hence, this included those who were passionate about 

and specialised in a science or engineering major but had yet to be employed in an occupation that 

matches their passion. Additionally, the complicated and dynamic nature of the educational choice 

process, how it changes over time, and how youths adapt to and are influenced by other pressures 

relating to entry admission tests and labour market circumstances (Ulriksen et al., 2010; 

Holmegaard, 2013; Holemgaard et al., 2014; Lykkegaard & Ulriksen, 2016), means it is possible that 

a young person specialises in an engineering major she/he is not passionate about as part of a 

broader plan to work in a scientific field they are passionate about (and vice versa). A young person 

was therefore classified as science-passionate even if her/his major was in an engineering field. For 

example, one of the participants stated that he majored in electrical engineering (EE), which he was 

not passionate about, because that would be his bridge to work as a scientific researcher, satisfying 

his passion for physics and the philosophy of sciences. Similarly, a participant who was strongly 

passionate about and attached to physics majored in EE because of his scepticism about the financial 

future of physics-majored graduates in SA. Therefore, according to Ajzen and Fishbein's theory of 
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reasoned action, the three components of "Attitude, Intention, and Behaviour" are applicable to all 

the young senior undergraduates and graduates in both groups. i.e., all interviewees’ choices were 

driven by a positive attitude towards a certain scientific subject that partly or fully governed their 

intentions and behaviours and has led, or will lead, to a S&E-related specialisation and career (Ajzen 

and Fishbein, 1980). The following sections present relevant findings along with selected excerpts 

from the interviewees’ narratives, as well as portions of their matrices (See Figure 13) in order to 

explain the nature of OST-learning impact on their educational/career aspirations. The following 

portions of these matrices and researcher’s interpretations were informed by evidence from the 

words and narratives of the participants. These findings will be the building blocks for several 

themes drawn and presented later in chapter 6. 

 

5.2. The Influence of OST-learning Experiences on Sciences-

passionate Participants 

Of the 15 participants in this study, six identified their passion towards a scientific field as the most 

influential force on their educational and career choice trajectories. Three of the interviewees were 

passionate about physics (Mua’ath, Abdulhamid, and Ibraheem), while the other three were 

passionate about microbiology (Reem), architecture (Bilal), and empirical research in specific areas 

of sciences (Gibran). Under each form of OST-learning, the discourse follows the OST learning 

experiences that affected each interviewee, explaining the influential trajectories (themes) that 

were identified and exploring more deeply the EVT components that were influenced (subthemes).    

 

5.2.1. Designed Spaces for Learning 
Before delving into the responses of science passionates, it is important to reiterate that there is a 

noticeable scarcity of science museums across SA. This was reflected in the tone of some 

participants while relating their OST-learning experiences in designed spaces. For example, Gibran, 

who is enthusiastic about the philosophy of sciences and empirical research, attributed his 

reluctance to go to science museums throughout his teenage years to a negative view of such 

venues. He saw science museums as low-quality learning venues, unattractive, and as including 

content primarily for beginners or children. Reem, the female biology teacher who is interested in 

microbiology and biological research, also complained about the lack of learning opportunities and 

institutes throughout her childhood and teenage years in Madinah, one of the big cities in SA. 
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Mua’ath 

In contrast, Mua’ath was one of the few interviewees in this study whose educational choice was 

strongly influenced by multiple learning experiences in designed spaces. A senior undergraduate 

majoring in EE, he described how his passion towards sciences was ignited as a child at intermediate 

level after an opportunistic visit to a mobile science exhibit with his family in a mall. The impact of 

this then expanded when Mua’ath took one of the exhibit’s peculiar souvenirs, showed it to the 

sciences teacher to make him engaged in the learning experience (socialisers’ effect). Following this 

experience at secondary school level, Mua’ath was greatly moved by a visit to a science-historic 

museum called "1001 inventions". This was a British-based project that was ironically named to 

contradict the stereotypical image of Arabs and Muslims in the famous novel "1001 Arabian Nights". 

Part of the project involved conducting tours worldwide and presenting mobile scientific-historic 

exhibits to promote awareness of Muslim scientists and their inventions and discoveries throughout 

the middle ages. Mua’ath said that he was hugely attracted to the world of sciences and viewed 

these antecedent scientists as role models and possible-selves driven by a sense of pride in his 

religious identity, which reflects the attainment value of the EVT components. Additionally, Mua’ath 

also stated that his interest in sciences and physics was enhanced after visiting a science centre 

called "SciTech", which coincided with a period of confusion between majoring in physics, which he 

believed did not have a bright future career-wise, and EE, which he believed could secure better job 

opportunities but had limited physics content. Figure 14 shows how these learning experiences in 

designed spaces affected Mua’th’s interest and attainment values of the EVT (See Figure 14). 

 

   

 

 

 

 

 

 

 

  

 

 

 

Figure 14: Designed spaces for learning’s impact on Mua’ath 
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Reem 

Conversely, throughout their school-to-work transition journey, Reem, a sciences and biology 

teacher at a girls’ school, and Ibraheem, a researcher at a nuclear research centre, cited only one 

learning experience of this kind as an influence. However, this had a major effect on their 

educational choice and career aspirations. For Reem, the influential experience was an OST field trip 

coordinated between her college and a government hospital. During that field trip, Reem, whose 

initial aspiration was to study medicine, said: 

 
During this field trip, I saw first-hand several devices and microbiological 
laboratory items mentioned in the university’s textbooks. This experience 
provided me with a clearer picture of the environment that awaits 
microbiology-majored students who want to pursue a research career (Reem, 
Sciences teacher, biology-passionate) 
  

According to Reem, she did not like that environment or seeing herself in the shoes of a laboratory 

technician. Her ambition was to be a microbiological researcher who invents and develops new 

vaccines and serums. Resultantly, she changed her career plans to "teaching or lecturing" instead 

(See Figure 15). 

 

 

 

 

 

 

 

 

 

 

Ibraheem 

For Ibraheem, who is obsessed with nuclear and particle physics, the influential experience was a 

school trip to the Eastern Province at secondary level. Part of the agenda involved visiting a science 

museum. This had an enormous impact on his interest. Like Mua’ath, Ibraheem felt the science 

teachers, as socialisers, excelled in augmenting his passion for sciences through this OST visit (See 

Figure 16). For instance, he stated that: 

 

Figure 15: Designed spaces for learning’s impact on Reem 
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Part of the enormous influence of this visit can be attributed to a chemistry 
teacher who commented and interacted with students while we were walking 
through the science centre’s exhibitions and demonstrations. I remember that 
he replied to students’ inquiries about the displays and exhibitions in a way that 
outstandingly enhanced the influence of that visit and, in turn, ignited my 
curiosity about various science topics (Ibraheem, Researcher, physics-
interested) 

 

 
 
 
 

5.2.2. Organised OST-Learning Activities 

Bilal 

Three out of the six sciences-passionate interviewees identified one organised OST learning activity 

or more as influential. For example, Bilal, who had been fond of drawing and painting arts since 

childhood, became interested in architecture and structural designs as a result of attending an 

extracurricular creative arts club delivered by a secondary school staff member. Bilal attributed his 

decision to specialise in architecture at that time to similarities between artists’ studios and 

architectural workshop environments, along with his father’s efforts to encourage him to 

understand the legends and architectural symbols of the blueprints of their new home. Over the 

course of three years, the arts club invited a group of distinguished and renowned local calligraphers 

and painters to work with the youths and motivate them. According to Bilal, these visits greatly 

enhanced his attainment value as he began to create a future self-image of a distinguished architect 

who volunteers to visit schools and motivate youths. Psychologically, Bilal’s success expectancy was 

greatly affected by this club. In light of Bilal’s narrative and Weiner’s (2000) discourse on causal 

attributions, the causal attribution dimension created by Bilal after heavy engagement in this club 

is the controllability dimension, i.e., Bilal became more confident about his ability to control and 

succeed in this major field (Weiner, 2000)(See Figure 17). For example, he said:   

Figure 16: Designed spaces for learning’s impact on Ibraheem 
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I enormously enjoyed the work in this club. It deeply enhanced my expectation 
of success in architecture as an academic major in university. This self-
confidence was a result of heavy engagement in the creative arts club and my 
contribution to a good number of quality artistic projects throughout my 
secondary school years (Bilal, architect entrepreneur, architecture-passionate) 

 

 

Abdulhamid 

Related to the way attainment is influenced through an individual’s affective reactions, Abdulhamid, 

whose aspiration is to be a renowned physicist, stated that one of his influential OST learning 

experiences was a lecture organised by a science museum for one of the most prominent global 

scholars in chemistry. The lecture’s content was moderately inspiring for Abdulhamid, as was the 

scholar’s charisma and reputation. Even though the subject was chemistry rather than physics, 

Abdulhamid saw the scientist as representing an ideal to be imitated (See Figure 18). 

 

 

 

     

 

 

 

 

 

 

 

 

Figure  17: Organised activities’ impact on Bilal 

Figure 18: Organised activities’ impact on Abdulhamid 
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Mua’ath 

As explained before, Mua’ath is passionate about physics subjects but concerned about the 

difficulty of advanced physics and the future careers of physics graduates. Mua’ath said that this 

concern impelled him to major in electrical engineering to increase his opportunities of attaining 

higher Grade Point Average (GPA), being nominated and recruited as a faculty member, and 

achieving his dream career as a teacher of something with physics, even if the subject taught is just 

electricity. Mua’ath’s profound passion for physics led him to become a member of the physics club 

instead of the electrical engineering club, which enabled his sense of belonging to the physics 

domain to persist and bloom. The club’s activities and gatherings also regularly re-ignited his 

interest in a variety of physics subjects (See Figure 19). 

 

 

 

Reem 

Similarly, Reem, who is passionate about microbiology, was part of a delegation who participated 

in a citywide contest that tested secondary students’ mathematical abilities and science knowledge. 

Her school delegation was ranked third among the participating teams. Reem mentioned that this 

greatly increased her success expectancy in scientific subject fields (See Figure 20). 

 

 

Figure 19: Organised activities’ impact on Mua’ath 



 

93 

 

 

 

 

5.2.3. S&E-related Media  
Compared to designed spaces and organised activities for S&E learning, it is inevitable that media 

will be the winner when it comes to easy, low-cost accessibility, a wide target audience, and the 

locus of control by individuals, especially in SA where the other two OST projects are not that 

widespread. All 15 interviewees identified S&E media as an influential source more frequently than 

they did the other two forms of OST-learning. 

It is also important here to highlight specifically some statistics regarding the heavy usage of 

social media platforms and internet in SA. By the beginning of 2018, the number of internet users 

in SA had risen to 30 million people, i.e., almost 90% of the population. In terms of which social 

network platform is the most active, YouTube became the leader and most popular social media 

platform in SA in 2018 (23.62 million active users), upstaging the long-time leader Facebook (21.95 

million users). These were followed by Instagram, with 17.96 million users, and Twitter, with 17.29 

million users. Additionally, 24.27 million Saudis also use the WhatsApp chat application, which was 

rated as the top active social chat app used by Saudis (www.globalmediainsight.com). 

 

5.2.3.1. Printed media 

Gibran 

The narratives of three science-interested participants described print-media (books and novels) as 

a key factor in shaping their passion and motivational beliefs towards science. For instance, Gibran, 

who has a profound interest in philosophy of science, knowledge theory, empiricism, and scientific 

experimentation, related how reading a book on "objective thinking" at secondary school signaled 

the start of an enduring interest in scientific thinking and philosophy, which eventually led to his 

enthusiasm for empirical research in sciences. During his first year of university, this interest in 

Figure 20: Organised activities’ impact on Reem 

http://www.globalmediainsight.com/
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philosophy was augmented enormously when he read two philosophical books by an Egyptian 

physician and professor called Dr. Amr Sharif. These discussed and addressed many philosophical 

issues and scientific facts related to big existential questions and motivated Gibran to search further 

and ask questions about specific scientific topics related to religion vs. sciences, astronomy, 

evolution, relativity, and quantum physics (See Figure 21). However, his passion for empirical 

research was specifically ignited by a novel, which Gibran explained thus: 

Additionally, I remember I read a philosophical novel called "Sophie's World" 
by a Norwegian novelist called Jostein Gaarder. The novel enlightened me in 
terms of critical thinking, and introduced me indirectly to the world of 
empiricism and the fruits of experimentation as a research tool (Gibran, 
Researcher, philosophy of science and empirical research-interested)  

 

 

 

Bilal 

For Bilal, novels also had a great impact on his interest in architecture. What intrigued him most 

were the novels of Dan Brown; specifically, Brown's ability to make the reader understand the 

environment of a specific occasion in a church or building by potently describing details of the inner 

and outer architectural aspects (See Figure 22). 

 

Figure 21: Media’s impact on Gibran 

Figure 22: Media’s impact on Bilal 
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Ibraheem 

Ibraheem, the physics graduate who works in a nuclear research centre, stated that: 

…my acquisition of a science encyclopedia in the second and third years of 
secondary school had a moderate influence on my interest in physics…..I Also 
read a series of biographical books about scientists and inventors such as 
Einstein, Tesla, and Feynman (Ibraheem, researcher, physics-interested) 

These accumulated reading experiences eventually had a significant increase in Ibraheem’s interest 

in several advanced physics-related concepts and boosted his attainment value by crystallising the 

future self-image of a scientist influenced by the life trajectories of these eminent scientists (See 

Figure 23). 

Abdulhamid 

Abdulhamid, who double majored in physics and maths, read a collection of popular science 

"PopSci" books after majoring in physics in the third year of university. According to Abdulhamid, 

this increased the intrinsic value of physics and enhanced his passion towards sciences overall. In 

addition, these books provided brief yet attractive biographies of scholars that motivated him to 

see them as role models. This enhanced the attainment value of physics and influenced his decision 

to become a physicist. Abdulhamid’s decision was an unpleasant one for many of his close friends 

and family. The reputation of physics-related occupations as low salary raised their concern. 

However, reading (PopSci) physics books deeply embedded the importance and utility value of 

physics for Abdulhamid against these negative social pressures (See Figure 24). He stated: 

...one of the books, "physics of the impossible", describes how the invisible 
cloak of Harry Potter can actually be manufactured using physics-related 
principles, and discussed how some companies and scholars are currently 
working to make this magical cloak along with other imagined inventions 
(Abdulhamid, faculty and master student, physics-interested) 

Figure 23: Media’s impact on Ibraheem 
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5.2.3.2. Broadcast media 
Reem 

Broadcast media encompasses documentaries, movies, children TV shows, radio programmes, and 

so on. All six science passionates were influenced in some way by this form of media. For example, 

when she was a child, Reem’s early interest in biology was enhanced by TV documentaries that 

explained medical and surgical operations, in addition to her grandmother’s spontaneous 

anatomical demonstrations while she was skinning, gutting, and cooking rabbits. According to 

Reem’s narrative, she envisioned herself as a future doctor at that early age and saw herself as part 

of the medical team who conducted the surgery (early attainment value). Her interest in science 

was also moderately supported by scientific information presented in the popular children TV show 

"Barney" throughout intermediate school. Later, throughout secondary school and during the first 

years of university, Reem’s interest in anatomy and microbiology was enhanced by a TV show that 

explained various surgical operations such as the removal of glaucoma, as well as the popular TV 

show "The Doctors". Several anatomy-related documentaries on the National Geographic channel 

also moderately enhanced her interest (See Figure 25).  

Figure 24: Media’s impact on Abdulhamid 
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Mua’ath 

For Mua’ath, the influence of the National Geographic channel was stronger. Mua’ath said: 

The TV show that most attracted my attention was a contest-based TV show 
that conducted fun science experiments and asked the contestants a series of 
questions in an enthralling and attractive way (Mua’ath, senior undergraduate 
student, physics-passionate)  

 
Mua’ath also described how the cinematic effects used by modern physics-related documentaries 

were enjoyable and moderately enhanced his interest in physics. He also stated that the film 

"Interstellar" had a moderate influence on his interest in subjects such as quantum physics, black 

holes, and parallel universes (See Figure 26). 

 

 

 

 

Figure 25: Media’s impact on Reem 

Figure 26: Media’s impact on Mua’ath 
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Bilal 

For the architect entrepreneur, Bilal, the British contest-based TV show "Crystal Maze" and the way 

the maze cities were built attracted his interest to a moderate level. The show also helped him to 

subconsciously realise the importance of space management (proxemics). He now owns and 

operates two businesses in real-estate development and described how several TV shows enhanced 

his interest in architecture, as well as elaborating on how the utility value of architecture and space 

management was moderately enhanced through the psychological interpretations of programmes 

he had watched (See Figure 22). Bilal stated: 

Watching the TV series "Prison Break" increased my curiosity about 
construction and architectural designs. This TV series helped me to create an 
image of architects as intelligent and knowledgeable professionals who can 
escape from prison using their major (Bilal, architect entrepreneur, 
architecture-passionate)     
 

Abdulhamid 

When Abdulhamid had more spare time in the second term of his first year at university, he watched 

various documentaries related to physics, especially "particle physics", and other scientific topics as 

recommended by his roommate whose major was mechanical engineering. These physics-related 

documentaries attracted him and enormously affected the attainment value he attached to physics. 

For instance, he said: 

…First, it boosted my interest in and expanded my knowledge of many 
attractive topics related to science and physics. Secondly, the high quality 
performance and charismatic presence of the presenters, hosts and narrators 
of these shows and clips, who are actually scholars, were great and 
attractive..…., there is a level of attractiveness in the way the scholarly hosts 
and presenters of physics-related documentaries perform and act; more than 
the way other documentaries about any other field such as maths, chemistry, 
medicine, or engineering were presented (Abdulhamid, faculty and master 
student, physics-interested) 

 
Abdulhamid’s psychological interpretations of documentaries that emphasise the importance of 

physics also moderately helped him resist the image of physics among his socialisers as a bad choice 

of major (See Figure 24). 
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Ibraheem 

In the case of Ibraheem, his interest in physics was ignited by a children’s TV show that he had 

followed through intermediate level, as he explains thus. 

AlKashaf (Ranger) show introduced various episodes that presented interesting 
science-related subjects such as light secrets, sound waves, and astronomy in a 
friendly and lovely way. This TV show had a significant effect on my interest in 
sciences and motivated me to be a future scientist. This self-image was present 
in my mind all the time and helped later in my academic selection of physics. I 
can say that this experience might be what ignited my love for physics and 
sciences overall (Ibraheem, Researcher, Nuclear physics-interested) 

 
According to Ibraheem, the intrinsic and attainment values attached to his educational choice were 

also greatly influenced by two movies, "A Beautiful Mind" and "Interstellar", and a TV series called 

"Fringe". These three shows centre around scholars and science-related drama and adventures. He 

also described a similar influence on both values when he talked about his attraction to 

documentary TV shows on the history of WWII that were broadcast in the second year of secondary 

school. Driven by his passion for atomic and nuclear physics, he specifically looked for any 

information about the nature of atomic bombs and the disastrous ramifications of these. According 

to Ibraheem, these documentaries enhanced his admiration for what can be accomplished by 

scientists, as well as their lifestyle through documentaries not related to WWII (See Figure 23). 

 
Gibran 

Finally, the attainment value Gibran attached to his educational/career choice was strongly 

impacted by a comedy TV series called "The Big Bang Theory", which centres around the daily life 

of four physics researchers who work together in a lab. Gibran was emotionally attracted to the 

lifestyle of these young scientists. Regarding movies, “The Theory of Everything", a biographical 

movie about Stephen Hawking, also moderately enhanced Gibran’s admiration for the efforts of 

scientists and the nobility of their causes (See Figure 21). 

5.2.3.3. The internet and social media 
Reem 

During her teenage years, Reem began to search for answers to biology-related questions that 

interested her, relying primarily on the Google search engine and her limited English vocabulary 

(See Figure 25). Reem said: 

Google led me to websites, videos, and specialised forums that  answered my 
questions about the human nervous system and its relationship to the 
circulatory system. These search activities greatly increased my curiosity about 
other areas of interest in biology (Reem, Sciences teacher, biology-passionate) 
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Mua’ath 

Mua’ath, who was interested in "electromagnetic radiation" and "light" physics topics throughout 

secondary level, was torn between majoring in civic engineering (his father’s favourite), mechanical 

engineering, electrical engineering, or physics. "Time travel", "Einstein’s relativity", and "Twin 

paradox" were concepts in advanced physics that Mua’ath learnt about via YouTube, especially clips 

on the “Minutes physics" YouTube channel. Mua’ath explained that this series of clips, on topics in 

advanced physics, moderately enhanced his passion for physics while concurrently igniting his 

scepticism about his ability to succeed and score highly enough in physics exams. These clips and 

website links alerted him to how hard some advanced topics of physics are, even if they are very 

attractive such as quantum physics (strong impact on success expectancy). He was concerned that 

majoring in physics might carry with it the potential risk or cost of not being able to pursue his 

academic aspiration to be a faculty member, which requires high GPA (strong impact on relative 

cost). After majoring in EE at the start of his third year in university, Mua’ath therefore subscribed 

to a "WhatsApp group" created by the physics students club. The aim of this group was to enhance 

members’ passion for and knowledge about the latest discoveries in science and physics. This 

satisfied Mua’ath’s desire to know more about physics as well as moderately enhancing his sense of 

belonging to communities of physicists, even though his major is in EE. Furthermore, through Google 

and other search engines, Mua’ath regularly searched the websites of online science magazines to 

find certain scientific facts and information about natural phenomena such as moon eclipses. 

According to Mua’ath, these moderately enhanced his interest in physics (See Figure 26). 

Gibran 

Gibran, who is an enthusiast for scientific empiricism and knowledge theory, downloaded and 

listened to a series of podcasts on subjects related to physics and sciences, such as "TED radio hour" 

and a series of lectures by scientists and thinkers. These podcasts, according to Gibran, influenced 

his interest in scientific research, empirical research, and critical thinking, as well as his aspiration 

towards becoming a future scholar and inventor (See Figure 21).  
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Ibraheem 

After reading a chapter on nuclear physics in a school textbook, Ibraheem looked for more 

information about nuclear physics via internet forums (See Figure 23). He said:  

I remember following and regularly reading the topics posted on a specialist 
forum called "Arab Physicists Forum", which has a special section for nucleus 
and atoms-related topics, including nuclear generators. I downloaded some 
relevant documents that were transcripts of lectures or course handouts 
uploaded on those forums by some university professors. I read those handouts 
whenever I could, ….. Even though I did not understand many parts of these 
handouts, I enjoyed exploring these sciences topics enormously (Ibraheem, 
Researcher, Nuclear physics-interested) 

 
Abdulhamid 

Abdulhamid’s aspiration to be a physics scholar was influenced by a series of YouTube clips that 

dealt with interesting and attractive scientific subjects, such as Michio Kaku’s presentation, "The 

universe in a shell". These clips, along with the "Sixty symbols" and "Veritasium" YouTube channels, 

strongly boosted Abdulhamid’s interest in physics and enhanced the attainment value and sense of 

belonging he felt in this field. As per Abdulhamid’s narrative, some of these clips also moderately 

enhanced the utility value of physics at a time when he was thinking of majoring in physics. He 

engaged in frequent science-related discussions about this with his roommate in their university 

house. Throughout their first two years, they usually recommended watching such clips to each 

other after discussing a particular scientific subject. As a result of these frequent and enjoyable 

chats, Abdulhamid’s sense of belonging to the fields of sciences and physics increased (subsequent 

socialiser effect) (See Figure 24).  

Before discussing the findings for the engineering-passionate cluster, the individual influence-

matrices of the sciences-passionate cluster will now be presented as follows in order to provide a 

more comprehensive view of how different forms of OST-learning experiences affected the 

educational/career choice of each science-passionate interviewee.  
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Figure 27: The resulting influence matrix of Bilal’s interview 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 28: The resulting influence matrix of Ibraheem’s interview 
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Figure 29: The resulting influence matrix of Gibran’s interview 
 

 

Figure 30: The resulting influence matrix of Mua’ath’s interview 
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Figure 32: The resulting influence matrix of Abdulhamid’s interview 

Figure 31: The resulting influence matrix of Reem’s interview 
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5.3. The Influence of OST-learning Experiences on Engineering-

passionate Participants 

Of the 15 youths participating in this study, nine identified their passion towards an "engineering" 

discipline as the most influential factor in steering their educational and career choice trajectories. 

Five were passionate about Mechanical Engineering (ME) (Khaleel, Sami, Jameel, Turki, and 

Othman), two were passionate about Systems or Industrial Engineering (IE) (Nadia and Adel), one 

was passionate about Electrical Engineering (EE) (Esam), and one was driven by and passionate 

about a variety of engineering specialisations (Khalid). This section explains the findings regarding 

the influence each form OST-learning had on the five EVT components of these engineering-

interested youths.  

5.3.1. Designed Spaces for Learning 
Of the nine engineering-interested interviewees, four pointed to forms of learning experience in 

designed spaces as occurrences or events that had noticeable effects on their educational and 

career choices. This can also be attributed to the small number of science museums or centres 

available to visit in Saudi Arabia, either as an individual, with a family, or as a part of a school group. 

School trips to places such as universities or hospitals also played an important role according to the 

narratives of the four interviewees.  

Sami 

For example, Sami, who is majored in ME, was the interviewee whose educational choice was mostly 

affected by learning experiences in designed spaces. Sami’s father was a professor in geography 

who used to meet with each of his children during the first year of intermediate school and discuss 

with them the importance of exploring their passions and long-term plans in terms of academic and 

career aspirations. Following a school trip to a food production and distribution factory at 

intermediate level, Sami said that his interest in machineries and assembly lines was ignited. 

According to Sami, this affective reaction was further enriched by his scholarly father, whom Sami 

spoke to about the visit. His father then brought him a Popular Science "PopSci" book that explained 

the world of assembly lines and machineries. Concurrently, at intermediate school, Sami visited a 

private science centre in Jeddah multiple times. Sami described these experiences as very effective 

on his interest in sciences and how they expanded his areas of interest to include other scientific 

and engineering disciplines. After that, as part of a school trip, Sami visited a university in his final 

year of secondary school. Sami Said: 
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….This augmented my enthusiasm for working in ME and engineering work 
environments and increased my admiration for welding, smithing, turnery, and 
the ME field in general…..it contributed to my dislike of medicine and hospital 
environments after attending a demonstration on "human anatomy" at the 
college of medicine as part of the tour (Sami, auto maintenance engineer, ME-
interested) 
 

Psychologically, the visit affected Sami's interpretations of the utility value of ME in terms of the 

compensation packages for mechanical engineers and the benefits of ME-related projects for the 

community (See Figure 33). 

 

 

Adel 

Like Sami, Adel’s educational and career choice of IE was greatly influenced by a school trip to a 

hospital (See Figure 34). Adel described the impact of this visit and the relative cost associated with 

majoring in medicine as follows: 

Regarding my thoughts about majoring in medicine, I remember that the 
secondary school arranged for a visit to one of the hospitals, where we entered 
an anatomy laboratory that had two bodies laid on beds. I couldn't bear to 
watch and felt disgusted at the whole medical environment. I thus removed 
medicine from my list of potential career choices (Adel, HR specialist, IE-
interested) 

 
 

Figure 33: Learning experiences in designed spaces’ impact on Sami 
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Nadia 

Nadia is also an IE-majored female graduate who is passionate about leadership skills and admirer 

of the holistic view of IE in terms of operations management and manufacturing. She works as a 

team leader in a production company in Jeddah city and is part of the first cohort of female Saudi 

engineers to graduate from a Saudi university. According to Nadia’s input, her career aspirations are 

driven by a combination of attainment value, self-confidence, long-term goals, and identity. Nadia 

sees herself as a pioneer and role model who can motivate many female Saudi youths. In the early 

years of primary school, Nadia’s visit to a science museum had a moderate impact on her interest 

in sciences. For Nadia, this visit disseminated an image in her mind that science is a cool thing and 

for smart people. This contradicts the dominant negative stereotypical image of scientists as 

described in the theoretical framework chapter. Nadia, whose educational and career choice was 

greatly influenced by two courses on managerial skills and occupational planning in her private 

secondary school, also visited a science museum that focused on promoting the inventions of 

ancient Muslim scholars such as Avicenna and Ibn Al-Haytham. After this visit, Nadia said she 

became determined to become even greater than these legends. The visit exerted apparently a 

strong affective influence on Nadia’s attainment value, which resulted in her setting long-term goals 

and envisioning a self-image that encouraged her to specialise in IE where engineering and 

management disciplines intersect (See Figure 35). 

 

 

 

 

 

Figure 34: Learning experiences in designed spaces’ impact on Adel 
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Othman 

Othman, a ME-interested who used to be a very distinguished boy and ranked first among his peers 

throughout his school years, visited science museums multiple times. According to Othman, 

although these visits did not have a strong impact, they did have a moderate impact on encouraging 

and motivating his interest in sciences overall (See Figure 36). 

 

 

Khalid 

Finally, Khalid, a senior undergraduate with a passion for a variety of scientific fields and engineering 

disciplines, was exposed to various learning experiences in designed spaces throughout both 

intermediate and secondary levels. Khalid’s parents were both science teachers, and his interest in 

tinkering and mechanics started in a storage room in the family house. Khalid mentioned that his 

engagement with extracurricular visits to the local electrical production facility, the local generation 

station for saline water conversion, and science exhibitions arranged by other schools, further 

strengthened his interest in a variety of sciences and engineering subjects including ME. As per 

Khalid’s input, these emotionally enhanced his self-image as a worker in these fields (See Figure 37). 

Figure 35: Learning experiences in designed spaces’ impact on Nadia 

Figure 36: Learning experiences in designed spaces’ impact on Othman 
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5.3.2. Organised OST-Learning Activities 
Of the nine engineering-interested interviewees, four stated that organised activities had a strong 

effect on their educational and career choices. Three identified some forms of organised activities 

as occurrences that had a moderate influence on their educational choices.  

Nadia 

Nadia, one of the few female engineering graduates from a Saudi university, was the interviewee 

mostly influenced by this form of OST-learning. During the later years of primary school, a time when 

Nadia’s socialisers began to call her Dr. Nadia due to her plan to be a medical doctor, she was 

nominated to participate in a citywide competition that tested students’ knowledge of school-

related materials as well as their logical abilities. Nadia scored highly in these tests and was chosen, 

among others, to attend special lessons in maths and Chinese arithmetic. Her strong performance 

in the logical part enhanced her self-confidence and expectancy to succeed in logic-related problems 

or subjects at an early age. Nadia started to develop an interest in leadership and management skills 

at the end of intermediate school. She also volunteered to be part of a group created by the 

secondary school to aid people suffering from the floods of Jeddah city in the late 2000s by watching 

over their abandoned houses and left-behind properties. Participating in this activity moderately 

enhanced Nadia’s interest in and educational choice of IE as she and her group were exposed to 

several IE-relevant problems. Nadia herself said: 

 

 

 

 

Figure 37: Learning experiences in designed spaces’ impact on Khalid 
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Working in the field introduced me to thoughts that were somehow related to 
the IE world. For example, we discussed and argued about the best mechanism 
for lifting and moving furniture, food boxes, and equipment in and out of trucks. 
We wondered if it was better to put heavy stuff first or last, which is related to 
a major topic in IE called "Materials Flow". This activity indirectly initiated my 
thinking about analyses and managerial skills. This experience helped later in 
choosing IE as a major (Nadia, Team leader at a production corporation, IE and 
leadership skills-interested).    
 

During her second year of university, Nadia said that another organised OST learning activity or 

programme strongly augmented her engineering-related interests. This was a six to eight month-

long leadership programme for youths that included a summer camp in Singapore. This led Nadia to 

question what kind of an engineer she wanted to be in the long-term (See Figure 38). 

 

 

 

 

 

 

 

 

 

Jameel 

Jameel is a mechanical engineer whose father’s specialisation in and passion towards car mechanics 

was the spark that ignited his passion for mechanics. As per Jameel’s input, his participation in an 

extracurricular computer club in the second year of intermediate school noticeably, if indirectly, 

enhanced his interest and success expectancy in tinkering and mechanics. His interest in fabricating, 

assembling, disassembling, and re-assembling computer parts, boards, and chips also strongly 

enhanced his interest in such tasks (See Figure 39). 

Figure 38: Organised activities’ impact on Nadia 
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Adel 

Adel, an industrial engineer whose father was very keen to engage his children in as many 

enrichment and OST activities as possible throughout primary school, said: 

I was regularly participating in and winning OST maths competitions arranged 
by the primary school. These awards and contests increased early the 
development of my positive feelings towards maths, which evolved and 
affected my outlook on IE (Adel, HR specialist, IE-interested)  
 

After majoring in IE at university, Adel thinks that his sense of belonging to the community of 

industrial engineers (attainment value) was boosted strongly after he became a member of the IE 

students club (See Figure 40). 

 

 

 

 

 

  

 

 

 

 

Khalid 

Khalid, a high GPA ME-majored senior undergraduate who’ve recently received a job offer before 

graduation, was nominated to compete in a citywide math contest at short notice in intermediate 

school. He took the risk, competed in that contest unprepared, and was ranked first among all the 

contestants. This experience exerted a huge and positive effect on Khalid’s interest in maths and led 

Figure 39: Organised activities’ impact on Jameel 

Figure 40: Organised activities’ impact on Adel 
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him to love engineering disciplines in general, as well as increasing his success expectancy and self-

confidence. Following his success, his family conducted a special party to celebrate the award which 

led to an almost permanent attachment to maths (following socialiser effect). He also participated 

in a province-wide chemistry contest or olympiad in the second year of secondary school. He said: 

…My team succeeded in reaching the final rounds. The experience enhanced 
my confidence to succeed in chemistry and sciences overall. It also strongly 
increased my knowledge of various scientific subjects and somehow improved 
my understandings of the uses and applications of science in our daily lives 
(Khalid, senior undergraduate student, ME-interested) 

 
Additionally, during his first years of study at King Fahd University of Petroleum and Minerals, Khalid 

applied for and participated in an afterschool activity called "FabLab", which provided a space for 

youths to fabricate and make creative written and schemed concepts using laser cutters and 3D 

printers. Khalid mentioned that this experience strongly developed his interest in ME and stimulated 

his thoughts about the potential business concepts and goals (attainment value) that could be 

achieved as a result of integrating academic knowledge of ME with the modern production 

technologies offered through this science fun activity (See Figure 41). 

 

 

 

Othman 

When he was 10 years old, Othman participated in a one-month long carpentry workshop, which 

was part of a summer club and concluded with a project (making a furniture piece) (See Figure 42). 

Othman stated: 

….the experience moderately enhanced my interest in the workshops and the 
world of fabrication and assembling things from parts. The wooden cabinet I 
made at the end of that workshop motivated me and enhanced my expectancy 
of success when working in such environments (Othman, an engineer working 
in a private company, ME-interested) 

Figure 41: Organised activities’ impact on Khalid 
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Khaleel and Esam 
According to two interviewees, being a member of a specialised group or club relating to the area 

of interest had a moderate effect on them. First, the interest and curiosity of Khaleel, a ME specialist 

who is passionate about car mechanics and works as a safety coordinator in a train station, was 

moderately enhanced by his attendance at gatherings of automobiles fans in secondary school (See 

Figure 43). Second, Esam, who recently graduated as an electrical engineer and is still searching for 

a job, felt a moderate sense of belonging to the engineering discipline as a result of his membership 

of the engineering students club in his second year of university (See Figure 44). 

 

 

 

 

 

 

 

 

 

 

Figure 42: Organised activities’ impact on Othman 

Figure 43: Organised activities’ impact on Khaleel 

Figure 44: Organised activities’ impact on Esam 
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5.3.3. S&E-related Media  

5.3.3.1. Printed media 
Khaleel and Jameel 

Khaleel and Jameel, whose interest in cars and car mechanics led them eventually to major in ME, 

explained how they were strongly motivated towards engineering and mechanics because of their 

frequent reading of car-related printed materials very early on in primary school. Driven by their 

socialisers’ passion for cars and car mechanics, the two young engineers used to read relevant 

magazines (e.g., Cars World and Saudi Auto), periodicals, brochures, and manuals that were 

collected by their parents and siblings from various automobile-related conventions and exhibition 

halls (See Figure 45 and Figure 46). For example, Khaleel said: 

 
While brochures had detailed content about cars’ technical specifications, 
magazines were more focused on criticizing and evaluating the overall 
appearance, comfort, and performance of these cars using a marketing-based 
tone (Khaleel, Safety engineer at a train station, ME and mechanics interested)  

  

 

 

Figure 45: Media’s impact on Khaleel 

Figure 46: Media’s impact on Jameel 
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Othman 

With regard to novels, the educational and career choice of Othman, a mechanical engineer whose 

passion for reading and books was aroused by a trip arranged by the primary school to a book fair, 

was influenced by Sherlock Holmes stories and Agatha Christie novels. Othman read these novels 

when he was at secondary school, and they enhanced his conception and valuing of scientific 

idealism, thinking styles, and analytical reasoning. According to Othman, this in turn, moderately 

nurtured his interest in physics and ME worlds. During his first year of university, Othman then read 

Dan Brown’s novel ‘‘Angels and Demons” and was amazed by the physics-related information and 

facts detailed in the first 100 pages of this novel, which had a strong impact on the interest-

enjoyment value he held towards physics and engineering (See Figure 47). 

 

Khalid 

Khalid’s father, who used to be a science teacher, owned a scientific encyclopedia composed of 16 

volumes in his library at home. Throughout his secondary school years, Khalid used to spend hours 

reading various sections of this encyclopedia. As per Khalid’s narrative, these had a moderate effect 

on his interest in sciences, enhanced his curiosity about other science subjects, and motivated him 

to read other relevant books (See Figure 48). 

 

Figure 47: Media’s impact on Othman 

Figure 48: Media’s impact on Khalid 
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Adel 

In terms of biographical books, which normally have a positive effect on readers’ attainment value 

and future self-image, Adel said that his reading of a popular book by a famous Saudi poet and 

former minister, Ghazi Al-Gossaibi, moderately ignited his interest in leadership skills. The author’s 

creative writing and presentation of theories touched Adel, whose subsequent decision to study IE 

was the result of an evolving passion for maths and leadership skills. After reading the book in the 

second year of secondary school, Adel viewed Dr. Ghazi Al-Gossaibi as a role model in management 

who must be re-portrayed and this had a strong impact on attainment value in terms of a future 

self-image (See Figure 49). 

 

 

Sami 

Finally, Sami, whose father was a university professor in geography, said: 

I read the 2007 edition of the popular Guinness World Records book in the 
second year of secondary school. The wonders and peculiar facts relating to 
cars and physics had a positive effect on me, enhancing my interest in 
engineering and ME (Sami, auto maintenance engineer, ME-interested) 
  

As per Sami’s input, furthermore, this interest expanded through regular discussions about some of 

these scientific wonders with his scholar father, which further increased his curiosity about sciences 

and engineering (subsequent socialiser effect)(See Figure 50). 

 

 

 

 

 

 

 

Figure 49: Media’s impact on Adel 
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5.3.3.2. Broadcast media 
Khaleel 

In relation to broadcast radio or TV screen media, seven out of the nine interviewees were 

influenced by one or more experiences related to S&E. For instance, the educational and career 

choice of Khaleel was massively affected by TV shows, documentaries, and films. Foremost amongst 

these was the popular British TV show "Top Gear". Describing this show’s strong effect on his 

attitudes towards ME and psychological interpretations of this field’s utility value, Khaleel said:  

…Since I was in the 1st or 2nd year of intermediate level, I watched almost 23 
seasons of the popular TV show "Top Gear". Moreover, I have these episodes 
saved and re-watch them repeatedly. The effect of this TV show on me was 
enormous. It increased and is still increasing my limitless interest in the 
automobile world. It provided me with ideas about the potential for those who 
work in mechanics-related fields in terms of benefiting society and the cars 
manufacturing industry.…... Even though I didn't study "aerodynamics" as part 
of my university studies, this TV show had introduced this concept to me and 
enhanced my interest in this advanced technical area of ME (Khaleel, Safety 
operations coordinator, ME and cars’ mechanics interested). 

In relation to animated children’s TV series, it appears from Khaleel’s narrative that his mechanics-

related analytical abilities and problem solving skills, as well as a realisation of the beauty of creative 

science and engineering, were intrigued and enhanced by a children TV series called "Case closed", 

which was dubbed in Arabic and broadcast via various Arabic channels under the title  "Detective 

Conan" (Strong impact), and the "Digimon adventures" children’s TV series (Moderate impact). 

According to Khaleel, starting from the third year of intermediate school until the end of secondary 

school, The National Geographic channel played an important role in shaping his interest in 

engineering and subsequently majoring in ME at university. TV shows and documentary series such 

as "Megastructures", "Megafactories", "Future megaprojects", and "Extreme engineering" all 

Figure 50: Media’s impact on Sami 
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strongly influenced Khaleel’s interest in engineering disciplines. Overall, Khaleel thinks that these 

documentaries intrinsically motivated his “out of the box” thoughts and stimulated creative ideas 

relating to car mechanics. As these later become a reality, they enhanced his success expectancy in 

ME fields. For example, Khaleel developed a future concept that involved inventing an electricity-

based car with an engine for each wheel. "Mercedes" later applied this 4-engine concept to the 4-

wheels of a car. In relation to popular films, the "Fast and Furious" movies made Khaleel more 

curious about mechanics (moderate effect on interest) and potential inventions related to car 

technologies (moderate effect on utility value). Khaleel also described watching the popular drama 

TV series "Prison Break" as being a major influence on his conception of the benefits, feasibility, and 

utility of engineering disciplines in general. For example, the main character in this TV series was an 

architectural engineer who tattooed a drawing of the prison blueprint on his body to help his 

innocent brother escape from that prison (See Figure 45). 

Esam 

The "Prison break" TV series was also influential in the case of Esam, who is a recent EE graduate 

currently seeking a job. Throughout his university years, this TV series sparked his curiosity about 

engineering disciplines and their ability to help people find creative solutions for their life problems. 

The utility component of Esam’s educational choice was also influenced by an Indian movie called 

"3 Idiots". Esam himself said: 

 ….it showed me how success and serving the community do not necessarily 
relate to scoring high grades. This experience touched me greatly and inspired 
me to persist in pursuing EE as an academic choice despite bad performances 
in some physics and engineering exams (Esam, unemployed, EE-interested)   

 
Prior to this, the “How it's made" documentary TV series appealed to Esam throughout his 

intermediate school years. He liked the procedures, plans, schemes, and devices used by grand 

factories to assemble, produce, and manufacture their products, and this strongly impacted his 

interest in engineering fields overall. As a result of watching these documentaries, Esam’s increasing 

interest in the work environment of engineers led him to envision himself as an engineer at an 

assembly or manufacturing factory and as a good citizen who will contribute towards building the 

country using his S&E-related qualifications and capabilities (See Figure 51). 
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Nadia 

Nadia, on the other hand, described how an Australian teenagers’ TV series called "Wicked Science" 

affected her interpretations of the utility value of sciences overall in an extremely positive way 

throughout her intermediate school years (See Figure 52). 

Khalid 

According to Khalid, the ME senior undergraduate whose educational/career choice was driven by 

an admiration for applied sciences and engineering, at the end of intermediate school his father 

subscribed to the popular TV network "OSN". One of the channels included in this package was 

"Discovery Science", which aired a TV show called "Mythbusters" that discussed physics-related fun 

facts and peculiar topics. Intermittently, after watching these shows, Khalid took part in several 

discussions with his father, who was a science schoolteacher, about relevant scientific facts which 

further enhanced, albeit moderately, his interest in applied science subjects (subsequent socialiser 

effect). Also, Khalid said: 

 
 
 

Figure 51: Media’s impact on Esam 

Figure 52: Media’s impact on Nadia 
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During secondary school, I became a fan of the "National Geographic Wild" 
channel. I was specifically influenced by a TV documentary that told stories 
about how the dynamism of animal movement, such as the motion of jaguars, 
could inspire manufacturers and technologists with ideas for upgrading their 
products and production technologies (Khalid, senior undergraduate student, 
ME-interested) 

 
Like Esam, "How it’s made" also affected Khalid’s choice of ME during  the early years of university. 

According to Khalid, it helped him crystallise his thoughts about ME as an academic major and career 

path. The documentary episodes helped him explore the interesting world of assembly lines and 

production factories and had a strong impact on the interest value of his choice. Moreover, this 

documentary series enlightened him about the benefits of such machineries and engineering-

related inventions in terms of helping people in their daily lives. Based on Khalid’s description, this 

positively but moderately influenced the utility value of his educational/career decisions. 

Furthermore, throughout his  university years, Khalid was emotionally touched by viewing popular 

films that were inspired by true stories relating the difficult and challenging lives of pioneer 

mathematicians, such as "A Beautiful Mind" and "The Man Who Knew Infinity", resulting in strong 

enhancement of both interest and attainment value (See Figure 48).  

Turki 

Strikingly, the educational/career choice of Turki, a mechanical engineer who has a passion for ME 

and architecture, was solely influenced by one form of OST learning experience and by one type of 

S&E-related media, which was TV-broadcast media. When Turki was a little child, his interest and 

curiosity in a variety of scientific subjects was moderately promoted by an animated TV series called 

"Dexter's Laboratory", which was about a character who conducted a scientific experiment in each 

episode. Moreover, this series strongly developed Turki’s conception of the feasibility of such 

scientific projects and sciences in solving many different problems in reality. Throughout secondary 

school, Turki’s view of engineering subjects was positively influenced by two popular TV series: 

"Prison Break" and "Breaking Bad". Although temporary, "Breaking Bad" strongly influenced Turki’s 

specific interest in engineering and chemical engineering. "Prison Break", on the other hand, 

moderately enhanced his more general interest in applied sciences and engineering and his 

conception of the utility value or usefulness of such subject areas in reality. Turki also used to watch 

the TV show "Top Gear", which moderately increased his interest in mechanical engineering through 

his university years. After majoring in ME, Turki saw a movie called "Deep Water Horizon", which 

alerted him to the dangers of working as a mechanical engineer and as an engineer more generally 

(strong on relative cost) (See Figure 53). The movie is based on the true story of a tragic 
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environmental accident, which occurred in the Gulf of Mexico in 2010, where an accidental 

explosion in a sea drilling rig caused a huge oil leakage in the sea, resulting in human and 

environmental casualties. Turki said: 

The movie had an important emotional influence on my understanding of the 
risks associated with a potential workplace for a mechanical engineer like me.  
Additionally, it provided me with a shocking picture of engineers’ work shifts 
and the overly long working hours spent in remote areas (Turki, Fresh graduate 
seeking for job, ME-interested).        

 
 

Jameel 

By the end of intermediate school and the start of secondary school, Jameel’s passion in car 

mechanics expanded and evolved beyond the world of cars. He became a fan of the TV documentary 

"How it’s made" and watched many episodes. This documentary series was very influential in 

expanding Jameel’s curiosity about the details and secrets of the manufacturing and production 

worlds (strong on interest). Also, throughout secondary school, a TV channel specialising in cars 

called "Gear One" had an enormous influence on Jameel’s interest in ME. In addition to other TV 

shows, "Top Gear" had a noticeable and specific impact on his interest. His educational choice was 

also shaped by a Japanese anime called "Naruto". Jameel described how the "Naruto" anime series 

instilled in him the value and importance of having a passion for what you do or work on in order to 

succeed. Implicitly, he had the self-confidence and belief that he would succeed in car mechanics if 

he majored in it because he was highly interested in this field (See Figure 46). 

 

 

 

 

 

Figure 53: Media’s impact on Turki 
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Sami 

In the second and third years of secondary school, Sami also became fond of watching an array of 

documentary shows broadcast via the "National Geographic" channel. He was also keen on 

watching episodes of the "How it’s made" documentary, as well as any programme related to the 

wonders of physics and cars mechanics. Sami enjoyed these (strong on interest), and they motivated 

him to work in such environments, albeit moderately, affecting the attainment value held about 

that specialisation. Additionally, Sami’s admiration for the ME domain was strongly intensified by 

the British contest-based TV show "Crystal Maze", where creative mechanical tricks and 

engineering-related ideas were used to design labyrinths, mazes, and tricks (See Figure 50). 

5.3.3.3. The internet and social media 
Regarding the influence of the internet and modern social media, eight of the nine graduates 

pointed to the influence of the digital online world on their educational/career choice.  

Adel  

Throughout secondary school, Adel’s choice to study engineering was augmented by information 

obtained through his personal search efforts via Google and university internet forums. These 

search efforts had a strong impact on the utility value held about engineering overall. Adel was keen 

on both maths and leadership but was torn in terms of career ambitions between being a physician, 

police officer, or an engineer. While navigating the web, he realised that maths would usually lead 

to limited career paths, such as a schoolteacher or university lecturer. Consequently, he saw in 

engineering disciplines academic options that can lead to more diverse and brighter career futures 

while, at the same time, including math materials in their curricula. Throughout the early years of 

university, Adel actively participated and engaged in personality tests and occupational selection 

courses conducted by student clubs and friends. At that time, Adel was fond of various engineering 

majors, but ironically dismissed the idea of an IE major. However, the results of these tests pointed 

to IE as the occupational field that best fitted Adel’s personality. Adel said: 

In conjunction with these occupational tests, I used to watch YouTube clips 
created by industrial engineers who described the nature and details of IE and 
IE-related work environments. These helped me understand the results of the 
personality tests and the kind of enjoyment IE can offer, especially after I 
became aware of the heavy inclusion of maths and management related 
materials in this major (Adel, HR specialist, IE-interested) 
 

It can be derived from Adel’s narrative that these clips also augmented his conceptions of what IE 

will lead him to become in the future (moderate impact on attainment value) and the compensation 

and benefits anticipated for those who graduate from this major (moderate impact on the utility 
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value).  Moreover, these clips helped him fully understand how well he would do if he majored in 

the IE field (moderate impact on success expectancy) (See Figure 49). 

Jameel 

Jameel’s educational choice of ME was enormously affected throughout secondary school by 

YouTube channels and videos. He used to search, subscribe to, follow, and watch many channels 

and clips related to machining, rebuilding machineries and gears, turnery, welding, and mining 

processes. Based on Jameel’s narrative, watching these clips strongly intensified his interest in ME 

and mechanics, and his subscriptions to many ME-specialised channels created a moderate sense 

of belonging (attainment value) to the community of mechanical engineers and cars machinists (See 

Figure 46).  

Khaleel 

Similarly, Khaleel’s educational/career choice of ME was strongly affected by watching hundreds of 

YouTube clips and videos throughout the early years of university. Overall, he was attracted by any 

videos related to car mechanics. Two of the most influential and specialised YouTube channels in 

this respect were "Engineering explained" and "Learn engineering". During this time, Instagram also 

played an important role as Khaleel watched many short 10 second videos on this platform and 

followed many accounts that specialised in car mechanics and engineering. These accounts and 

videos boosted Khaleel’s interest in engineering disciplines overall, and ME in particular. Prior to 

this, Khaleel’s early ME-related interests and his expectancy to succeed in the ME field strongly 

increased from the fifth year in primary school until the third year in intermediate school (See Figure 

45). He said: 

Through that duration, I used to search for interesting information and facts 
related to cars and car parts, frequently finding myself drowning in an ocean of 
fascinating details via online search engines. Moreover, when I spotted specific 
information that matched my initial self-interpretations and the analysis of 
technical specifications I had read about in car-related brochures at primary 
level, my self-confidence and expectancy to succeed in engineering fields were 
boosted even further (Khaleel, Safety engineer at a train station, ME and 
mechanics interested) 

 

Esam 

Esam’s interest in and sense of belonging to EE was enhanced in the first year of university through 

the creation of a personal account with the name "the great engineer", and by following specialised 

Twitter accounts such as "Handasa Kahrabaeia", which was supervised by the EE students club in a 

Saudi university (Strong impact on interest and attainment value). Esam, whose success expectancy 
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in EE dwindled due to low scores in some of his physics courses throughout the first two years of 

university, also joined a WhatsApp group for electrical engineers that had almost 250 members at 

the start of the third year of university. Based on Esam’s narrative, some of the information posted 

on this group positively influenced his interest in EE and sciences, albeit moderately. Esam also felt 

a sense of belonging to this field and community of electrical engineers (See Figure 51).  

Othman 

In the case of Othman, the same sense of belonging, only this time to ME, was strongly enhanced 

by a Facebook page called "I am a mechanical engineer" since he was in the third year of secondary 

school. He said: 

….Throughout the second year of university, I benefited noticeably from that 
Facebook page because I used it as a source for making professional friendships 
and creating linkages with experts and specialised communities. It helped me a 
lot to feel that I am part of a mechanical engineering world (Othman, An 
engineer working in a private company, ME-interested). 

 
Additionally, Othman described how this Facebook page helped to moderately enhance his interest 

and curiosity about ME. His interest in ME was further augmented by his membership of a 

specialised internet forum called "Arab Engineers Forum" throughout secondary school. Othman 

usually visited this forum to search for information on a specific issue, but this often extended to 

additional readings on other diverse and interesting posts and topics (See Figure 47).  

Sami   

Sami’s father, who was a geography scholar, spoke to him at the end of his first year regarding his 

intention to major in physics and advised him to consider a mechanical engineering major as an 

option as this is composed of applied physics subjects. He also warned him about the limited career 

options for physics-majored graduates. His father thus motivated him to search for more 

information about ME in Google.  In this context, an internet forum that specialised in ME and was 

supervised by Saudi engineers was beneficial to Sami. Following these efforts, Sami began to form 

a better visualisation of the ME discipline, its future career opportunities, and its importance based 

on personal opinions and work experiences written by the mechanical engineers on that forum. This 

had a strong impact on the utility value held towards ME and also enhanced Sami’s understanding 

of the prestigious image society attached to engineers, resulting in a strong impact on attainment 

value. Additionally, at university level, Sami used to watch many YouTube clips; these helped him to 

realise a variety of scientific concepts in more detail, further strengthening his interest in and 

curiosity to know more about S&E (See Figure 50).  
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Nadia 

In her first year of university, Nadia scored low in one of the maths exams. This led her to question 

her ability to pursue an engineering educational trajectory that would be full of mathematical and 

statistical content. This scepticism impelled her to search for more information about the nature 

and requirements of IE as an academic major and discipline. Using the Google search engine, she 

began to navigate the internet for videos and articles about IE. She said: 

….I was then enormously influenced by an article I read about this major which 
was published on a user-friendly website that targeted young people. The 
website was enriching and inspiring in a way that increased my self-confidence 
to succeed in engineering (Nadia, Team leader at a production corporation, IE 
and leadership skills-interested) 

 
This experience also clarified Nadia’s conceptualisation regarding the bright future of industrial 

engineers, of whom she now envisioned herself as a member (strong impact on interest, success 

expectancy, and attainment). According to Nadia, she was also influenced by a video uploaded on 

YouTube by an industrial engineer who described the nature of IE. The logic used by the engineer 

and his argument were very convincing to Nadia in terms of how industrial engineers can benefit 

their communities, resulting in a strong impact on the utility value. The clip enlightened her as to 

the beauty of this specialisation, and thus had a strong influence on the interest component of the 

educational choice formation process. Furthermore, her emotional reaction to the video enhanced 

Nadia’s future goals and had an affective influence on the attainment value held towards majoring 

in IE. This experience also supported her understanding of IE in a way that strongly boosted her self-

confidence and expectancy to succeed in IE. Since her first year in university, Nadia has followed 

and subscribed to several Twitter accounts and specialist Facebook groups created by students from 

her university cohort. In addition to the technical information gained from these groups, a strong 

sense of belonging was felt by Nadia as she saw herself as part of the community of pioneer female 

engineers in SA, strongly impacting on the attainment value held about her major (See Figure 52). 

Khalid 

Khalid’s passion towards ME was also strongly amplified by an Arabic twitter account called 

"Wonders of Engineering". Additionally, YouTube channels, which present home experiments, 

interesting fun science-related fabrications, and demonstrations, such as "Crazy Russian Hacker" 

and "Backyard Scientists" channels, were also very influential in strengthening Khalid’s interest in 

ME (See Figure 48). In relation to podcasts’ impact, Khalid said: 
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Audio podcasts produced by a physicist called Muhammed Qasim had also had 
a considerable effect on my interest in sciences since the second year of 
secondary school. These podcasts motivated me to be more curious about 
various subjects related to the universe, space, neurology, and other 
stimulating subjects (Khalid, senior undergraduate student, ME-interested) 
 

5.3.3.4. Videogames 
Of the 15 interviewees, only two identified videogames as a motivator or enhancer of their 

educational/career aspirations and choices. These were Khaleel and Jameel, whose interest in 

mechanical engineering was ignited and boosted by their love of car mechanics.  

Khaleel 

Throughout intermediate and secondary school levels, videogames played a substantial role in the 

formation of Khaleel’s passion towards physics, engineering, and ME. For instance, Gran Trismo (GT) 

was a driving simulator game that sparked Khaleel’s interest in car mechanics and enormously 

expanded his ME knowledge. The GT videogame exposes players to many technical specifications 

that simulate the technical details of cars in reality. Khaleel sometimes spent hours and hours 

searching for answers to vague technically-related questions via internet and social media apps as 

a result of playing this game. In his first year of university, Khaleel also used to play the popular "Call 

of Duty" videogame, which simulated war-related realities, including the mechanics of weapons and 

their assembly parts. Khaleel said that this aspect of the game ignited his curiosity to find out more 

about the mechanics of, and latest technologies used for, manufacturing weapons (See Figure 45).  

Jameel 

Similarly, the success expectancy (moderate impact) and interest (strong impact) components of 

Jameel’s educational choice were influenced by videogames (See Figure 46). For example, he stated 

that: 

..as I recall, a driving or racing videogame called "Midnight Club" influenced my 
success expectancy and interest in ME. This experience took place throughout 
intermediate school. The "Midnight club" game enabled me to modify and 
understand a myriad of technical aspects and specifications in cars, which 
expanded my curiosity about mechanics and ME (Jameel, mechanical engineer 
at a construction machinery and equipment Company, ME and mechanics-
interested)  

 
The individual influence-matrices of the engineering-passionate cluster are presented as follows 
showing the bigger picture of the OST-learning impact on each one of them. 
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Figure 54: The resulting influence matrix of Khaleel’s interview 

 

Figure 55: The resulting influence matrix of Khalid’s interview 
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Figure 56: The resulting influence matrix of Nadia’s interview 

 

 
 
 

 

 

 

 

 

Figure 57: The resulting influence matrix of Othman’s interview 
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Figure 58: The resulting influence matrix of Sami’s interview 

Figure 59: The resulting influence matrix of Esam’s interview 
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Figure 60: The resulting influence matrix of Turk’s interview 

 

 

Figure 61: The resulting influence matrix of Adel’s interview 
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Figure 62: The resulting influence matrix of Jameel’s interview 

 

5.4. Conclusion 

This chapter elucidated the details of the various OST-learning experiences that affected each 
individual interviewee. The presentation of the findings was divided according to the discipline 
participants were passionate about, i.e., sciences or engineering.  In the next chapter and based on 
these findings, comparative analytics and relevant findings within and between each cluster are 
presented and discussed. 
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CHAPTER 6 ANALYSIS, INTERPRETATIONS, AND DISCUSSION 

This chapter presents the findings and themes derived from collating and analysing individual 

interviews within and among each cluster of interviewees, i.e., engineering-passionate and science-

passionate clusters, as well as from making comparisons between the two collective clusters. It 

focuses on explaining and discussing notable findings that show the influence of the three forms of 

OST-learning overall and on each collective cluster. Guided by the research questions, the themes 

are presented under four headings according to the three forms of OST-learning experiences, in 

addition to a heading for a variety of unspecific general themes. After that, the explanatory power 

of the models used and the harmony between them will be discussed. 

6.1.  Designed Spaces for Learning 

Designed spaces for learning had a slight impact on the interviewees, but very 
effective in shaping the relative cost  

Although it was the OST-learning intervention cited least frequently by the 15 participants as an 

influential experience (eight participants), learning visits to science museums, hospitals, educational 

institutes, and factories were repeatedly described as highly effective in terms of clarifying the costs 

associated with majoring in a certain field or following a specific career path. For example, Sami and 

Adel from the engineering-interested cluster had removed medicine from their list of potential 

occupations after visiting a hospital with the school, and also Reem from the sciences-interested 

cluster was disappointed when she saw the hospitals’ work environments where microbiology 

graduates work at. Drawing on Falk and Dierking’s Contextual Model of Learning (CML), which is the 

theoretical standpoint in this thesis to understand the influence of learning in designed spaces, the 

physical context (design features and orientation/demonstration tasks) was apparently executed 

with an acceptable level of quality reflecting the reality of what it meant to major in medicine or be 

a microbiological researcher in a hospital (Falk and Dierking, 2000). 

In light of the EVT, the participants varied in their thoughts about the cost. Some participants 

formed such a conception due to their belief that majoring in that subject may result in the loss of 

other valued alternatives. For example, Mua’ath was afraid he would not be recruited as a faculty if 

he majored in physics and received a low GPA; while Reem found teaching to be a better option 

than carrying out routine work in a hospital lab. Other participants such as Turki, Sami, and Adel 

were emotionally and psychologically driven to either reject or reluctantly major in medicine or ME 

due to the unpleasant or onerous nature of the job (Eccles et al., 1981; Flake et al., 2015).  
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Identity-themed science museums noticeably affected both clusters 
For Mua’ath and Nadia, designing museums that follow a science-identity combination, especially 

those that merge the scientific inventions and legacy of antecedent Muslim scholars while showing 

and describing S&E concepts, had a high impact. The Saudi public’s attitudes towards sciences were 

described in the research context chapter, where it was argued that the identity and ideal-self of 

individuals were co-constructed according to the cultural and socioeconomic conditions (Fouad and 

Walker, 2005; Cohen et al., 2006; Archer et al., 2007; Shanahan, 2009). Thus, for decades Saudi 

society has absorbed the concept of "Islamisation of Sciences" that used to dominate the academic 

curricula and bookstores, as well as other societies in the Gulf and Arab region (Alkhedr, 2010). As 

per the CML, it can be argued that such exhibits succeed in triggering contextual personal factors 

such as earlier historic-religious interest, prior motivation, and prior knowledge to make them 

attractive and impactful on the public (Falk and Dierking, 2000). 

6.2. Organised OST Activities 

Organised OST activities strongly enhanced the success expectancy component 
Organised OST-learning activities were very effective in enhancing success expectancy for four of 

the engineering-interested cluster (Nadia, Othman, Khalid, and Jameel) and two of the sciences-

interested group (Bilal and Reem). In the same way that scoring high in formal exams has been found 

to raise self-confidence and success expectancy among school students (e.g., Eccles et al., 1998; 

Wigfield et al., 2006; Eccles, 2009), winning in contests and olympiads also affected the success 

expectancy of the participants. The fact that Nadia, Reem, and Khalid had participated in and won 

extracurricular contests throughout intermediate and secondary schools had an especially strong 

influence on their perception of the controllability (efforts will lead to success) and stability (relaxing 

level of aptitude) dimensions of Weiner’s causal attributions (Weiner, 2000; Weiner, 2010). 

Relatedly, the extracurricular clubs that Jameel (PC hardware club), Bilal (Drawing and painting 

club), and Othman (carpentry club) had joined embraced the features of active and experiential 

learning described by Jeffers et al. (2004) in his depiction of the themes that should be adopted by 

those designing organised activities for youths. This type of hands-on and projects-based learning 

enhanced participants’ self-efficacy and self-confidence as the learners became immersed in 

engaging experiences that yielded tangible results and projects (Dewey, 1938; Jeffers et al., 2004). 

In theoretical terms, this finding aligns with various studies that show such programmes increase 

self-confidence and self-competence among participants (e.g., Tracey and Ward, 1998; Tracey, 

2002; Stohlmann et al., 2011). Consistent with the six Cs model, a theoretical standpoint to the 
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thesis regarding the impact of organised activities, confidence was described as the second major 

trait that can help youths thrive (Lerner et al., 2005; Lerner et al., 2013).  

6.3.  S&E-related Media 

Printed media affected the attainment value of the science-interested interviewees  

Notably, those interviewees who were influenced by non-academic printed media had high 

ambitions and aspirations to be scientists, inventors, and entrepreneurs in the future (high 

attainment value). They exhibited however low consideration of the utility value or financial 

compensations associated with their educational or career choices. This was the case for Gibran, 

Abdulhamid, Bilal, and Ibraheem who shared a curiosity about and love for understanding the 

philosophical and theoretical basis of their scientific disciplines of interest per se. 

"Familial science capital" affected exposure to non-academic printed media for the 

engineering-interested group  

Within the engineering-interested cluster, those who were surrounded by a relatively high level of 

familial science capital or whose family had a strong interest in the field, such as Sami, Adel, Khaleel, 

Othman, Khalid, and Jameel, were influenced more strongly by non-academic printed media. The 

concept of "familial science capital" was formulated by researchers working on the on-going UK 

ASPIRES project, a longitudinal study of science and career aspirations among young people (Archer 

et al. 2012; Archer et al. 2015). The concept derives from Pierre Bourdieu’s conceptualisation of 

‘capital’ and ‘habitus’ developed through a theory of practice that explored how social inequalities 

are reproduced (Bourdieu, 1977, 1984, 2001). ASPIRES employed ‘familial science capital’ as a 

conceptual device to represent Bourdieu’s view of S&E–related cultural capital and social capital, as 

well as behaviour and practices. This conceptual device was created to help ASPIRES researchers 

understand the impact of S&E-related qualifications, careers, knowledge, understanding, reasoning, 

interest, and social contacts in families (Aschbacher et al., 2010; DeWitt et al., 2011; Archer et al., 

2013; DeWitt and Archer, 2015). The findings of ASPIRES and the EU Interest and Recruitment in 

Science (IRIS) projects have shown that familial science capital has a positive influence on 

educational course and career selection (Archer et al., 2012; Henriksen, 2012). Indeed, throughout 

the last three decades, a series of evidence-based studies have indicated that parental educational 

level and familial attitudes towards S&E have an important influence on young people’s S&E 

aspirations and that students view their parents as "chief advisers" when they take engage in course 

selection. Conversely, the lack of such encouragement and motivation by the family has been found 
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to have a negative impact on youths pursuing S&E pathways, as was the case for Reem and 

Abdulhamid (e.g., Karlsen, 2001; Lyon, 2006; Adamuti-Trache and Andres, 2008; Hazari et al., 2010; 

Maltese and Tai, 2010). This also aligns with Social Representation Theory (SRT), which was drawn 

upon in this thesis to understand the impact of the media. SRT focuses on the way in which theories 

and images communicated daily regarding various subjects, attitudes, emotions, and judgements 

reciprocally link the collective (parents and relatives with science capital) with the individual (their 

children or younger relatives), and vice versa (Mascovici, 2000; Hoijer, 2011).  

In relation to the Saudi context, Alhaji (2002) found that 50% of 4049 young respondents from 

the Arabian Gulf countries had families who encouraged them to read in general, and 60% of 

families had a library at home (Alhaji, 2002). However, in a study conducted in 2014 exploring 

reading trends in Saudi society, science fiction novels were cited by 21.1% of 5,000 families as the 

preferred reading topic by their children, while PopSci books were cited by only 15%. Both were 

listed as very low preferences in comparison to other subjects (Arrowad, 2014).  

Overall, this finding needs to be explored more through extended studies that analyse the 

correlations between familial science capital and exposure to S&E-focused print media, and children 

and youth’s attitudes towards S&E in SA. 

Social media platforms strongly affected engineering-interested cluster 

Overall, social media and the internet affected the educational/career choice trajectory of all 

participants except for Turki, whose educational/career choice was influenced solely by a set of 

broadcast media productions. This finding accords with the statistics mentioned previously 

regarding heavy usage of the internet and social media by Saudis. Social media apps and platforms 

such as Facebook, Instagram, Twitter, and WhatsApp were especially influential in terms of shaping 

the educational/career choices of members of the engineering-interested group such as Esam, 

Khaleel, Othman, Nadia, and Khalid. This can be attributed to the growth of local and regional 

specialist engineering-focused social media accounts, which has been more pronounced that of 

physics and sciences-related accounts. 

This can also be explained through SRT in terms of how the communicative mechanisms 

employed by these media tools, and their role in the growth of new social representations, depends 

on the individual’s or learner’s presupposed collective cognitions or social representations. Hence, 

each participant was influenced by social media content differently depending on their own set of 

existing and well-known theories, network of ideas, images, and metaphors, including the emotions 

and attitudes held towards subject fields. This process is known as "anchoring" (Hoijer, 2010, 2011).  
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S&E-specialised YouTube channels noticeably affected the engineering-interested 

cluster 

In the world of social media, YouTube (the popular video sharing platform) has contributed 

substantially to shaping the educational/career decisions of the interviewees, especially those who 

belonged to the engineering-interested cluster during the early years of university. This may be 

because this period of college was a time when they were driven by a search for and curiosity about 

more advanced and deeper topics within their subjects of interest.  

S&E-dedicated YouTube channels, mostly international, were highly effective in amplifying the 

S&E-related interests of Abdulhamid, Mua’ath, Khaleel, Khalid, Adel, Nadia, and Jameel. These 

included channels such as "Minutes physics", "Backyard scientist", Crazy Russian hacker", "Sixty 

symbols", "Veritasium", and "Learn engineering". In addition to "anchoring", the content on 

YouTube could also help render abstract ideas and thoughts into concrete and easily 

understandable visuals and images, a process known as "objectification" (Hoijer, 2010, 2011). 

TV media broadcasts were very influential interventions in terms of consecutively 

enhancing interest, attainment, and utility values of the participants 

This form of OST-related media influenced the educational/career choices of all the participants 

except for Adel and Othman. This finding aligns with worldwide research findings that have shown 

S&E-focused TV shows and documentaries to be the primary source of S&E-related information for 

the public in many countries, exceeding published print materials and internet sources (Nesbit et 

al., 2002; Bann et al., 2004; Bell et al, 2009; NSB, 2016).  

In terms of the mechanism of "objectification" postulated by SRT, which refers to the process of 

transforming the abstract unknown into the concrete known, the broadcast media appeared to 

repeatedly reproduce abstract ideas about S&E as concrete phenomena in real-life documentaries 

such as "How It’s Made", TV shows such as "Top Gear" and "Crystal Maze", popular films such as "A 

Beautiful Mind" and "Interstellar", TV series such as "Prison Break", and children’s TV shows such as 

"Dexter’s Laboratory". This concept also aligns with Vygotsky’s discourse regarding the need to use 

concrete and tangible tools and clear language to help young people develop (Vygotsky, 1986 p. 

148; 199-200). According to SRT, through a process known as "emotional objectification", some 

documentaries looked to append notions of prosperity and progression to engineering disciplines 

and factories, generating a high level of interest and curiosity among young viewers as well as 

affecting their psychological interpretations and judgements about the utility value of S&E (the 

benefits to society and country). Attainment value was also frequently influenced through the use 
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of concrete, easily understandable visual depictions of work environments, which portrayed 

scientists’ and engineers’ life styles and workplaces as appealing places to Gibran, Reem, 

Abdulhamid, and Khaleel. Furthermore, objectification appeared also to occur through 

"personification", whereby a concept or phenomenon is linked to a well-known public person, as is 

the case with biographical films that show how scientists struggled to achieve their discoveries. 

Personification enhanced arguably participant’s interest in S&E subjects and their perceived utility 

value. Furthermore, personification introduced fiction and non-fiction based TV characters and 

legendary heroes of S&E as role models to be imitated by young viewers (Mascovici, 2000; Hoijer, 

2010, 2011). 

Scholars and engineering-related OCoPs were influential as narrators and role models 

Physics and science scholars, senior engineers, and engineering-related Online Communities of 

Practices (OCoPs) who work as narrators on S&E-related TV shows or have a presence on traditional 

and social media were highly effective in enhancing the course and career selection of most of the 

15 participants. Through specialised YouTube channels, internet forums, science documentaries, 

podcasts, Twitter, or Facebook, the contributions made by scientists and S&E OCoPs in enhancing 

the scientific content had a strong influence on the interest, utility, and most importantly, the 

attainment value. Some of the influential scientists and engineering OCoPs were locals or from the 

Gulf region, such as the Kuwaiti physicist Muhammed Qasim, while others were international stars, 

such as the American physicist Michio Kaku (Wenger, 1998, 2000; Gray, 2004).  

6.4. General Themes 

OST-learning interventions ignited noticeably several participants’ interest in S&E 

It was notable that OST-learning interventions, among other factors and experiences, were 

mentioned by multiple participants as the first experiences that triggered their passion to S&E. For 

seven of the 15 interviewees (four of the science-interested group and three of the engineering-

interested group), the seed of their interest in sciences or engineering was planted through OST-

learning interventions. Four of the interventions were related to media (YouTube for Abdulhamid 

throughout early university, car manuals and brochures for Khaleel throughout late primary school, 

a Saudi TV show for Ibraheem throughout intermediate school, and a logic-based book for Gibran 

throughout secondary school), while two others were organised OST activities (an arts 

extracurricular club for Bilal at secondary level, and a maths contest for Adel at primary level). The 

remaining intervention was a learning experience in a designed space that sparked Sami’s interest 



 

138 

 

 

when he visited a food production factory as part of a school trip. These results align with the overall 

frequency  of influential OST-learning interventions given by the 15 interviewees where media was 

the most frequent and designed spaces the least frequent. It also aligns with what were mentioned 

previously regarding the status of science museums, summer and afterschool programmes, and 

heavy usage of the internet and social media in SA.  

OST school visits and extracurricular activities, arranged as initiatives by school 

management and provincial educational administrations, affected both clusters 

In terms of the influence of designed spaces for learning and organised OST programmes, it is 

notable that school or field trips coordinated by schools and universities, as well as contests initiated 

by regional and provincial educational administrations, were highly effective in enhancing the role 

played by these interventions in shaping the educational/career aspirations of three members of 

the science-passionate cluster and six members of the engineering-passionate cluster. This accords 

with various research reports and studies emphasising the importance of developing synergies 

between the formal education sector and out-of-school projects, especially science museums (e.g., 

Resnick, 1987; Dillon, 2012; Jolly et al., 2015). Many studies have concluded that educators and 

teachers should realise the fruits of collaborations and partnerships between schools and other OST-

learning projects in a more forward-thinking way, rather than simply advocating which is better 

(e.g., DeWitt and Osborne, 2007; DeWitt and Hohenstein, 2010; Dillon, 2012; Kisiel, 2014). 

Furthermore, the narratives suggest that coinciding such learning trips, either to museums or 

universities, with the later years of secondary school or early years of university was extremely 

effective in crystallising several participants’ conceptions of the utility and attainment value, as well 

as the relative cost and interest they held towards the various S&E-specialisations and careers that 

lay ahead of them. Contests, on the other hand, primarily seemed to enhance participants’ self-

confidence to succeed in these disciplines, as well as the attainment value they attached to them. 

Teachers appeared as supporting socialisers after the OST-learning experience for the 

science-interested cluster 

Teachers and school staff, who were among the in-school factors that enhanced students’ attitudes 

towards science, were mentioned by three interviewees in this cluster as subsequently enhancing 

several influential science OST-learning experiences. Specifically, the way teachers interacted with 

Mua’ath and Ibraheem during and after the visit to a science exhibition directly aligned with the 

CML, especially the sociocultural context that describes learners’ interactions with their socialisers 
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(Falk & Dierking, 2000). For Bilal, his passion for architecture and construction design was ignited as 

a result of an initiative by an educator at his school to create and administer a creative arts club. As 

discussed in the theoretical framework chapter, this also aligns with the critical role school 

instructors play in making organised OST activities successful (Poole et al., 2001; Jeffers et al., 2004). 

Additionally, the three cases can also be explained in terms of Vygotsky’s Zone of Proximal 

Development 'ZPD'. ZPD is a Vygotskian principle that circles around the influence older people have 

on children in terms of stimulating intellectual growth or learning and how children expect such 

roles from adults in many activities. Vygotsky (1978) viewed ZPD as a behavioural shift in control 

that emanates from the difference between 'the development of children when they independently 

solve a problem' and 'the prospective development when guided by or interacting with more-

competent or capable socialisers'. The disposition to receive this support from teachers might be 

because science passionate students were seeking additional knowledge to satisfy their curiosity 

from specialised and subject-matter experts, namely teachers (Vygotsky, 1978 p. 86). 

Family and parents appeared more as supporting socialisers after the OST-learning 

experience for the engineering-interested cluster 

In contrast, parents and relatives were more effective socialisers for the nine engineering-interested 

graduates. This was because they acted as "scaffolding" agents for their sons and younger relatives 

and enhanced the existing interest or value they held following their engagement in certain OST-

learning experiences. Three of the engineering-interested cluster narratives cited their parents or 

relatives as providing further influences after such experiences. However, while seven of the 

engineering-interested youths described their family members as positive influences on their 

educational/career aspirations, three science-interested participants (Reem, Gibran, and 

Abdulhamid) referred to their parents in negative terms. Gibran and Reem pointed to the low 

educational qualifications held by their parents and their lack of awareness regarding the 

importance of OST-learning interventions, while Abdulhamid described the struggle he had with his 

family due to their dislike of his passion for physics and maths which they perceived as problematic 

career-wise. These findings, as well as the assertion of Eccles et al.’s EVT regarding the role 

socialisers play in shaping the task-related choices of individuals, are aligned with the concept of 

"familial science capital" formulated by the researchers of the UK ASPIRES project (Archer et al. 

2013).  
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The relative cost component was not influenced by organised OST-learning activities 

or printed media 

Of the 15 interviewees, none described any organised activity or printed media as an effective 

intervention that helped shaped their understanding of the relative cost associated with a preferred 

major. This might be attributed to the shortage of S&E-focused summer camps, afterschool clubs, 

printed materials that could serve as a catalyst to boost Saudi public’s attitudes towards S&E and 

knowledge overall. 

Designed spaces and printed media did not influence most participants’ success 

expectancies and utility values 

Except for Abdulhamid’s experience reading several PopSci books, and Sami’s experience on a 

school trip to an engineering college at secondary school, designed spaces and printed media did 

not affect the success expectancy and utility value held by participants in terms of their educational 

choice. It was apparent from the 15 narratives reviewed that these two interventions almost always 

trigger affective reactions, which are typically associated with enhancing interest, attainment 

values, and relative costs, rather than psychological interpretations and causal attributions, which 

are typically associated with enhancing the success expectancy and utility values held towards a 

certain major. The inability of these interventions to trigger psychological thoughts of the 

participants might be attributed to the scarcity of permanently designed spaces for S&E learning in 

SA, such as zoos, aquariums, and science centres; the low quality of the design and architectural 

features of existing venues and their inability to engage visitors in thoughtful activities such as 

walkthrough contests and test-based exhibitions; and the lack of sufficient Arabic books and PopSci 

encyclopedias offering attractive content and strong presentation of the scientific facts to children 

and youths (Falk and Dierking, 2000; Arrowad, 2014). 

Social media accounts and extracurricular clubs affected the sense of belonging 

Most of the participants whose educational/career choice was influenced by subscribing to, 

following, or joining social media accounts, such as Twitter and Facebook, stated that such 

subscriptions moderately and strongly influenced their sense of belonging to their chosen fields and 

their linkage to possible-selves and future self-images (attainment value). This was especially the 

case for engineering passionate youths such as Nadia, Othman, Esam, and Khalid and also Mua’ath 

from the science-interested cluster. Similarly, extracurricular clubs also enhanced the attainment 

value or "what I want to become" thoughts for participants from both clusters such as Mua’ath, 
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Adel, Bilal, and Nadia. This aligns with the "connection" and "character" traits of the six Cs indicative 

of thriving youth. Overall, there was a tendency for participants influenced by organised activities 

and social media accounts to search for, subscribe to, and then participate in such gatherings, clubs, 

and media platforms with the aim of enhancing their already existing S&E-related interest, sense of 

belonging, and future self-images (Lerner et al., 2005).       

Theory-based learning attracted science-interested participants while object-based 

learning attracted engineering-interested participants 

Overall, there was a tendency among science passionates to look for and engage with OST-learning 

activities that focused on epistemologies, empirical research, philosophies, theoretical discourses, 

scientific dialectics, and scholar biographies. These appeared in the narratives of Gibran, Mua’ath, 

Ibraheem, and Abdulhamid. OST-learning interventions exposed the learners in this group to 

scientists or specialists through books that described their lives and achievements or lectures and 

shows in which scientists explained their scientific views, philosophies, and theories. In contrast, 

there was a tendency among engineering passionates to participate in and look for OST-learning 

interventions that were object and practice-based, such as designed spaces for learning and 

YouTube clips that explain how mechanics and physics are related to production and manufacturing. 

Thus, those who see themselves as future scientists with the long-term goal of serving and 

advancing science , such as Gibran, Ibraheem and Abdulhamid, were attracted to OST-learning 

opportunities that focused on their existing philosophical, theoretical, and empirical research 

interests. Engineers such as Khaleel, Nadia, Adel, and Khalid, on the other hand, were attracted to 

OST-learning interventions that focused on practicality and leadership and were driven by long-term 

goals to serve society and enhance the country’s development. The following section discusses the 

explanatory power of and the harmony between the models adopted. 
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6.5. Discussion on the Explanatory Power of and Harmony between 

the Adopted Theoretical Perspectives  

There was a palpable synergy and harmony between the four theoretical perspectives used by the 

study (i.e., EVT, CML, PYD, and SRT) throughout the various analysis phases of the OST-learning 

experiences narrated by the 15 interviewees, which helped greatly in drawing themes and insights 

about various details associated with these experiences and their impact on the EVT components. 

In terms of the thesis’ ability to interpret the impact learning experiences in designed spaces have 

on participants’ educational/career choices, the EVT-based affective reactions identified in the 

narratives harmonised with the CML’s discourse on the impact personal and physical contexts have 

on ensuring an effective learning visit. Moreover, the psychological interpretations triggered by 

learning visits to designed spaces were also interpreted in light of the CML’s discourse on quality 

features of the physical context of museums. Additionally, the subsequent boost provided by the 

influence of socialisers as per the EVT aligns with the stress placed by the CML on sociocultural 

contexts and the role of the family in nurturing the fruits of such visits. The theoretical structure 

also showed harmony between the EVT’s emphasis on the accumulative nature of making task-

related choices and the time factor stressed by the CML regarding the long-term impact of museum 

visits (See Figure 63) (Eccles et al., 1983; Falk and Dierking, 2000). 
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Figure 63: The figure depicts the explanatory power and congruence found when interpreting the designed 
spaces for learning’ impact, using the CML, situated within the context of studying the participants’ S&E 
educational/career choice according to the EVT 

The adoption of the PYD-driven theories also helped in scrutinising the features of organised OST 

activities, such as contests, summer camps, and clubs that affected EVT components among Saudi 

youths with a high level of harmony. For example, when analysing affective reactions, the 

Phenomenological Variant of Ecological Systems Theory (PVEST) helped interpret how such 

programmes interact with the individual’s identity and influence the strategic decisions youths take, 

such as the thought "what type of an engineer do I want to be in the long-term?" that was triggered 

through Nadia’s participation in a summer camp. The psychological interpretations and success 

expectancy that arises from participating in extracurricular contests, and the celebratory 

interactions by socialisers that followed, aligned with the emphasis placed by the six Cs model on 

self-confidence and self-competence as traits of successful youths that need to be targeted by 

programme developers. Furthermore, interviewees’ descriptions of their experiences with OST 

clubs and the affective influence these had on their interest, future self-image, and sense of 

belonging to S&E aligned with the "connection", "character", and "contribution" traits of the six Cs.  

Research by the Hamiltons fits with most of the EVT in terms of the importance of contextual factors 

throughout the adolescent-adult transition and the permeability youths require in order to be ready 
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for the labour market, reflecting the accumulative nature of the task-related choice of the EVT (See 

Figure 64) (Eccles et al., 1983; Spencer et al., 1997; Hamilton, 1994; Lerner et al., 2005; Hamilton 

and Hamilton, 2009). 

 

 

Figure 64: The figure depicts the explanatory power and congruence found when interpreting the organised 
activities’ impact, using the PYD theories, situated within the context of studying the participants’ 
educational/career choice according to the EVT 

Regarding the influence of media experiences, SRT explained and interpreted the affective 

reactions, psychological interpretations, and subsequent influences of socialisers identified in the 

narratives through reference to the concepts of "anchoring" and "objectification". Anchoring refers 

to bringing the unknown to a consciousness full of existing social representations and emotions, 

resulting in a mutual influence between the individual and her/his socialisers. The anchoring 

conception was able to interpret the affective reactions triggered by the media, which led to the 

enhancement of interest, sense of belonging, and relative cost, as well interpreting the nature of 

the interaction with socialisers. Objectification, i.e., transforming the unknown or vaguely known 

into something concrete, also explains and harmonises with the EVT’s interpretations-based 

influential trajectories that enhanced the utility value and success expectancy, and the affective 
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reactions-based influential trajectories that enhanced interest and future self-image (See Figure 65) 

(Mascovici, 1963, 2000; Hoijer, 2010). 

 
 

 

Figure 65: The figure depicts the explanatory power and congruence found when interpreting the media’ 

impact, using the SRT, situated within the context of studying the participants’ educational/career choice 

according to the EVT 
  

6.6. Conclusion 

The aim of this chapter was to present and discuss the themes drawn from comparative analytics 

within and between each cluster, i.e., science-passionate and engineering-passionate clusters. The 

key findings driven from the above themes and discussions are succinctly articulated in the next 

chapter, as well as a set of implications and recommendations for academicians, practitioners, and 

policy makers. 
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CHAPTER 7 CONCLUSIONS 

This study has explored how three Out of School Time (OST)-learning interventions – designed 

spaces for learning, organised activities, media – have affected the sciences and engineering (S&E) 

educational and career aspirations and choices of 15 Saudi youths. The three research questions 

that guided the research and inquiry process are as follows:   

1. How does learning S&E in designed spaces influence young graduates’ passion and motivational 

beliefs towards S&E majors and careers in SA? 

2. How do organised S&E OST-learning programmes influence young graduates’ passion and 

motivational beliefs towards S&E majors and careers in SA? 

3. How does S&E-related media influence young graduates’ passion and motivational beliefs 

towards S&E majors and careers in SA? 

The research identified various themes and perceptions regarding the influence of such 

interventions and sought to ascertain the utility of Expectancy-Value Theory (EVT) as a tool that can 

be used for a variety of purposes and particular ways. It was thus employed, in the context of this 

thesis, to facilitate an understanding of the role played by OST-learning experiences in shaping S&E 

interests and choices. This chapter is composed of four main parts: 

1.  It first summarises the key research findings in relation to the research questions.  

2. It then explains the theoretical contributions to the OST-learning field within the Saudi 

context. 

3. After that, the chapter offers a list of implications and recommendations that may assist 

researchers, practitioners, and policy makers working in the field of OST-learning in SA.  

4. Finally, it concludes with some suggestions for future research. 
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7.1. Summary of the Key Research Findings 

This study was conducted to address the paucity of research on OST-learning interventions in SA 

and aimed to contribute in filling this gap. OST-learning projects and practices that target the public 

and most of the young population are a novel undertaking in SA.  By mapping and analysing various 

influences on the school-to-work transition journeys of 15 youths, this study identified several 

impactful and important roles played by OST-learning interventions; amidst other factors like in-

school factors, aptitude abilities, personality traits, goals, family and peers, and labour market 

needs; in shaping S&E course and career selection by S&E-passionate youths. 

The adoption of pragmatism, as the philosophical backbone and governor of my viewpoint 

towards the phenomenon in question, supported my position as a practitioner in the OST-learning 

field in SA and a professional doctorate student. Following the pragmatism doctrine helped in the 

selection of a combination of models, theories, inquiry and analysis mechanisms that collectively 

emphasised obtaining findings that reflect reality, adhering to context-sensitivity, and adopting a 

comprehensive approach in looking at the phenomenon. The research was thus primarily structured 

around factors and components of the EVT, which has provided a helpful theoretical framework for 

scrutinising and interrogating how an accumulation of past unique OST-learning events contributed 

in shaping the participants’ S&E-related motivational beliefs and explaining their choices regarding 

participation and specialisation in S&E. In conjunction with the EVT, other models and theories were 

also drawn on to help in understanding the impact of the three OST-learning interventions and to 

situate the decision-making process within the context of this phenomenon. 

The 15 participants cited a myriad of OST-learning interventions as strong influences. Seven 

stated that a certain OST-learning experience had ignited their interest in sciences or engineering, 

and 12 cited  different OST-learning interventions as helping instill an early interest in S&E before 

entering  university (three at primary level; six at intermediate level; three at secondary level). 

Overall, the impact of OST-learning experiences was described in the narratives as "strong" more 

often than it was described as "moderate". Furthermore, it was apparent that the interest several 

participants had in sciences began as an interest in physics, either solely or as part of an interest in 

a variety of science disciplines. Conversely, an interest in engineering disciplines appeared initially 

as an interest in maths or physics or both. The key findings are now presented according to the three 

questions that guided the research and inquiry process. 
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7.1.1. How does Learning Sciences and Engineering (S&E) in Designed 

Spaces Influence Young Graduates’ Passion and Motivational Beliefs 

towards S&E Majors and Careers in SA? 

As highlighted in previous chapters and in the responses of interviewees, the scarcity of science 

museums and the financial difficulties faced by these few visitor-centred museums have apparently 

diminished their ability to reach, impress, and influence the young participants in this study. Most 

influential visits to museums took place through school trips rather than as an initiative by the 

participants themselves or with their families. Hence, most of the influential experiences narrated 

under this form of OST-learning relate to extracurricular trips and visits arranged by schools to 

universities, museums, temporary exhibitions in other schools, factories, and hospitals.  

Although this form of OST-learning was considered the least influential by participants, it was 

more effective than other forms of OST-learning in terms of enhancing participants’ conceptions 

about the relative costs associated with other competing specialisations or career paths. Factors 

associated with the physical context of these places, as noted by the CML, had a substantial impact 

and reflected the reality of working in a certain occupation. Additionally, some museum visits were 

very effective in boosting interest in S&E, especially visits to identity-themed museums such as the 

1001 inventions of Muslims exhibition, which also appeared to have a strong impact on the 

attainment value, ideal-selves, and long-term goals of the visitors.  

However, experiences in designed spaces for learning were unable to affect the success 

expectancy of and utility value held by interviewees towards S&E or other majors. This can be 

attributed to the lack of demonstrations and exhibitions that engage visitors actively and boost their 

self-efficacy and confidence, for example through more attractive displays, intriguing tests or popup 

competitions. 

7.1.2. How do Organised S&E OST-Learning Programmes Influence 

Young Graduates’ Passion and Motivational Beliefs towards S&E Majors 

and Careers in SA? 

Although most of the US and Europe-based literature reviewed in the 3rd and 4th chapters 

highlighted specifically the positive aspects of science camps and afterschool programmes, these 

types of OST-learning intervention were described as influential by only three interviewees within 

the Saudi context. The data collected attribute this to a lack of comprehensive plans and 

professionally designed S&E content in the community, summer, and afterschool clubs spread 

across SA that aim to stimulate attitudes towards S&E among both youths and the wider public. 
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Consequently, multiple interviewees described their experience in some afterschool clubs and 

summer camps as not influential and sometimes negative. Moreover, designing and conducting 

country-wide summer camps that exclusively target those classified as gifted students is also an 

issue.  

However, two of the most influential organised OST activities mentioned were extracurricular 

clubs (initiated voluntarily and managed by school staff) and contests. These were especially 

influential on the success expectancy component. Specifically, school-level and citywide contests 

directly boosted participants’ expectancy of success in S&E subjects and their "confidence", which 

is an important trait displayed by thriving youths according to the six Cs model. My data suggest 

that this was because the workshops in these clubs were equipped with active and hands-on 

learning pedagogies, which triggered the "Connection" and "Character" traits of the six Cs model. 

This, in turn, linked to the sense of belonging felt by participants, their future self-image as S&E-

specialists, and thus attainment value. Moreover, the initiatives taken by school staff, principals, 

and provincial educational administrations to create and supervise extracurricular clubs and 

contests played apparently an important role in securing opportunities for several participants that 

enhanced their interest and self-confidence.  

7.1.3. How does S&E-related Media Influence Young Graduates’ Passion 

and Motivational Beliefs towards S&E Majors and Careers in SA? 

Aligned with the novelty of OST-learning projects and a lack of sufficient infrastructure to support 

the previous two forms of OST-learning, the media was generally expectedly the most influential 

OST-learning intervention. Indeed, all the interviewees referred to multiple media-related 

interventions that sparked or augmented their S&E interest. 

In terms of non-academic printed media, ten interviewees described these as strongly enhancing 

their level of interest and enjoyment towards S&E. In the science-interested group, the four 

interviewees who were interested in and read science-related printed media were generally driven 

by a high level of curiosity towards sciences and attainment value and a low concern about the utility 

value of the major in terms of its financial prospects. Printed-media, such as books and 

encyclopedias, typically contain rich amounts of knowledge that will satisfy their curiosity. These 

interviewees had very high ambitions and planned to be renowned scientists and entrepreneurs in 

the future. Overall, science passionates were inclined towards S&E content that focused on theories, 

scientists’ lives and struggles, the philosophical underpinnings of sciences, and epistemologies. 

Relatedly, an engagement with non-academic print-related media affected more engineering-
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interested participants whose families possessed high science capital or knowledge about the 

relevant subject field: for example, Sami’s father used to be a geography professor, Khalid’s two 

parents were science teachers, and Jameel’s father was an expert in car mechanics. However, the 

printed media did not have a noticeable effect on youths’ conceptions of success expectancy, utility, 

and relative cost. 

Broadcast media was the most frequently-mentioned and effective form of OST-learning media 

on the 15 interviewees, exceeding OST-learning print media and internet and social media 

platforms. In light of Social Representation Theory (SRT), broadcast media mostly appeared to affect 

participants’ interest and utility values by rendering what was conceived as abstract or semi-

abstract into concrete fully-understood facts and realities through "objectification" processes. The 

interest and attainment values held by some participants about their educational/career choice 

were also influenced through "personification", a form of objectification where the media attaches 

a certain scientific invention to well-known public figures or scientists. This was evident in 

interviewees’ descriptions of viewing biographical films or documentaries narrated by scientists. 

This personification communicative mechanism enabled some participants to view heroes in films 

and scientists in documentaries as role models to be imitated. 

Regarding the impact of social media and the internet, and in alignment with statistics that point 

to the heavy use of the internet by almost 90% of the Saudi population, engineering-passionates 

seemed to be more attracted to and influenced by popular S&E-focused social media platforms. 

Joining, following, and subscribing to engineering-focused WhatsApp groups, YouTube channels, 

Twitter, Instagram, and Facebook accounts strongly amplified the attainment value and sense of 

belonging they held towards their field of interest. In light of SRT, social media content primarily 

affected these participants through a mechanism known as "anchoring" whereby the formation of 

new social representations is affected by existing collective cognitions, emotions, network of ideas, 

images, and metaphors. The findings also showed interviewees were likely to be influenced by social 

media platforms throughout the early years of college. This might be because YouTube is an 

enormous and free source of high-quality S&E content, which proved very helpful for many 

participants in terms of making an informed educational choice. Additionally, many participants 

referred to the role played by scientists or S&E-centred communities (practices or groups) who had 

a presence on social and traditional media in enhancing their conceptions about the utility value of 

S&E: specifically, the benefits S&E majors have for society (for science passionates), and the 

financially rewarding careers (for engineering-interested youths). Furthermore, the appearance of 
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these scientists and senior engineers as role models enhanced the attainment value and 

participants’ attitudes towards S&E work environments.              

Although some global reports suggest videogames consumption among Saudis is high, only two 

mechanical engineers cited three videogames as influential in shaping their educational/career 

aspirations towards ME, and these specifically enhanced the interest and success expectancy of the 

EVT components. 

7.2. Theoretical Contributions 

Overall, this study contributes to the body of research on OST-learning and youths’ enrollment 

behaviour, specifically within the context of SA where there is a scarcity in social research including 

research on OST-learning interventions and impact. Founded on an in-depth review of the literature 

on science education and OST-learning, an original concept was devised that harmonized with the 

researcher’s work in a cultural centre and the professional nature of the doctorate programme. 

With pragmatism as a philosophical underpinning, a retrospective qualitative approach was adopted 

to explore the enrollment behaviours and career choices of several S&E graduates in SA. 

The originality of this study derives from its integration of Eccles et al.’s evidence-based 

Expectancy-Value Theory (EVT), a model for scrutinising the S&E choice trajectories of youths, with 

three theoretical evidence-based perspectives used to help understand the impact of three OST-

learning interventions. These perspectives are as follows: 

1. The Contextual Model of Learning (CML), which was used to understand the impact of 

designed spaces for learning. 

2. The Positive Youth Development (PYD) theoretical approach, which was used to understand 

the impact of organised learning activities). 

3. The Social Representation Theory (SRT), specifically through "Anchoring" and 

"Objectification" communicative mechanisms, which were used to understand the impact of 

S&E-related media. 

As discussed at the end of chapter 6, the synergy between the four theoretical perspectives was 

evident and productively working when analysing and discussing each of the OST-learning 

experiences narrated by the 15 interviewees. This helped greatly in developing policy and practice 

related insights about the behavioural, social, psychological, and technical details associated with 

the OST-learning experiences and their impact on the various components of the EVT. 



 

152 

 

 

7.3. Recommendations and Implications for Research and 

Academia 

This section presents a set of recommendations and implications that can benefit researchers and 

academicians who specialise in museology, inspirational media materials, and youth programmes. 

The evidence-driven theories and models that provided framework for this study, their explanatory 

power, and the harmony that exists between them means this study has the potential to be used as 

a tool by researchers, practitioners, and curators in the OST-learning field. Such tools can identify 

how OST interventions, as unique past events, accumulate and are interwoven to affect, among 

other factors, the complicated decisions that lead Saudi youths to pursue S&E pathways. This is an 

important long-term output that is perceived by policy makers as a high concern. The same 

methodology can also be utilised to understand the positive effects OST-learning interventions may 

have on choosing any major or career path in addition to S&E.  

Additionally, the research findings and the methodological review of the literature repeatedly 

emphasised the reductive risk of using quantitative tools to generalise about OST-influences and 

their various long-term impacts, including their impact on educational and career choices. The 

research therefore strove to find ways to answer qualitatively driven "How" questions rather than 

the more common "What" or "Who" questions. There is, of course, an undisputable need to answer 

both types of research questions. For example, quantitative research questions such as: what is the 

most attractive programme or museum?, how many attended the programme and specialise in 

S&E?, how many visitors were there?, how many rated it as a great experience?, and so on. 

Qualitative research questions, in contrast, search for deeper and more insightful answers to how 

and why questions, such as those used in this study to scrutinise the impact and features of 

successful OST-learning interventions. A sole reliance on a quantitative approach would have carried 

the risk of overlooking certain aspects of the phenomenon. Similarly, as shown by the narratives, 

there are also reductive risks associated with predictive studies that aim to measure youths’ interest 

in STEM by inquiring into or studying the ambitions of intermediate and secondary school students. 

The choice trajectories of the interviewees were changing, dynamic, and not driven by interest so 

much as by various combinations of the five EVT components and a multitude of  extrinsic and 

intrinsic factors.  

This study therefore re-emphasises the need for longitudinal mixed-method based studies to 

monitor and scrutinise Saudi youths’ exposure to OST-learning interventions and the impact of these 

on course and career choice trajectories. Given the financial and practical constraints surrounding 
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this thesis, the most feasible way to capture the phenomenon was through a retrospective 

approach, which has proven to be highly effective and commensurate with the pragmatic stance 

adopted. Each of the 15 interviewees had a different story and a unique choice trajectory, and a 

myriad of factors were identified as influencing their educational/career decisions, which is aligned 

with the idiosyncratic nature of learning (Jolly et al., 2015). To study such a phenomenon in depth 

and consider all the contexts that matter, prolonged engagement and then persistent observation 

throughout the interviewing process enhanced the researcher’s ability to identify all the relevant 

OST-interventions. 

7.4. Recommendations and Implications for Practice and Policy 

As has been alluded to throughout the thesis, there are multiple practical and policy related 

implications that arise from this research. 

The potential of OST-learning to prepare youth for S&E-related labour market 

The research findings emphasise Hamilton and Hamilton’s (2009) reflection on the importance of 

educating and preparing youths for the labour market, especially given the increasing number of 

graduates and the growing need for qualified national S&E labour in an expanding labour market. 

OST-learning interventions have strong potential to trigger linkages between Saudi youth and S&E 

subjects before they enter the decision-making period at Saudi secondary schools. Nine out of the 

15 participants described one or more OST-learning interventions during their primary or 

intermediate school years as an early contributor to their S&E-related choices. This early interest, 

as described by Hidi and Renninger (2006) and Tai et al. (2006), has the potential to grow like a 

snowball and become enduring and stable over time (Hidi and Renninger, 2006; Tai et al., 2006; 

Hamilton and Hamilton, 2009; Maltese and Tai, 2010). Therefore, and in a complimentary manner 

with formal education sector’ efforts, policy makers and practitioners should focus on designing 

OST-learning projects that expose and introduce children to a variety of potential S&E careers, 

explicitly and implicitly, and that trigger their S&E interest as early as possible, enriching them with 

information about the environments and responsibilities relevant to scientists and engineers. 

The risk of overlooking local contextual issues when transferring policies and practices 

This study has yielded several themes that provide insights into the lack of influence exerted on 

participants by designed spaces for S&E learning, such as science museums, aquariums, and zoos; 

as well as S&E-focused camps and afterschool clubs. In a world that is becoming increasingly 

interconnected, OST-learning practices and policies travel, either systematically or implicitly, to less 
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developed countries, especially somewhere like SA which has ambitious plans. However, S&E-

related OST-learning related infrastructure, practices, and research are characterised by their 

scarcity and novelty, with the exception of programmes that target gifted students. The lack of 

attention paid to a variety of local contextual issues, when blindly transferring what global and 

interstate organisations classify as excellent practices, has sometimes led to ineffective programmes 

and poor results. Conversely, too much tweaking and localisation of policies and practices may 

jeopardise the core aim of original programmes and policies (Jarvis, 2000; Perry & Tor, 2008). What 

should therefore be followed is what comparativists in education term a “policy learning’’ concept. 

This concept places an emphasis on developing programmes and policies by studying the lessons 

learnt regarding the effectiveness of the relevant practice or policy. Against the common trend for 

educational policy-borrowing, six precepts of policy learning, which were suggested by Raffe (2011) 

to assess the feasibility of any practice or policy before it is applied locally, should be considered by 

practitioners and policy makers in SA. These are as follows: 

1. Analysing the policy or practice to be transferred using relevant international experience, 

rather than simplistically copying it. 

2. Looking for "good practices" from various times, contexts, places, and circumstances rather 

than seeking the "best" "unique" practices.  

3. Analysing "failed" policies and practices as well as successful ones in order to reveal the range 

of factors needed for fruitful design and implementation. 

4. Delving into the details of international experiences to identify the strengths and weaknesses 

of the currently applied practice, policy, or system. 

5. Building on the good experiences and practices of the past and avoiding linking the act of 

innovation to cutting ties with the past.  

6. Designing governance structures that embrace on-going policy learning or updating (Raffe and 

Spours, 2007; Raffe, 2011). 

Familarising parents with the importance of engaging their kids in OST-learning 
experiences 

The influence of socialisers overall, and family members and "Familial science capital" in particular, 

has proved to be an important factor in boosting children and youths’ engagement with OST-

learning interventions. Cultural centres and community programmes in SA therefore need to 

intensify orientation and training programmes that target parents, especially young parents in SA. 

They should focus parents’ attention on the importance of engaging their children in safe S&E 

extracurricular school activities and professionally-designed OST-learning programmes, as well as 
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enhancing their exposure to S&E media productions and science museums when available and 

accessible. Such orientation programmes can, in the long-term, increase the number of families and 

households that form part of the perceived knowledge societies across SA. 

The need for synergy between formal education and OST-learning sector 

The research findings demonstrated the great fruits that can be reaped from the strategic 

complimentary efforts made by the formal education sector (schools and universities) and OST-

learning projects and venues in boosting the influence of designed spaces for learning and organised 

OST activities. This can be achieved through school and field trips, extracurricular clubs and contests, 

and mobile exhibitions. Similarly, the presence of excellent teachers or museum demonstrators, 

who can be used to boost the impact of school visits and portray S&E as a socially lived experience 

relevant to learners, is another enhancing factor that can form part of the museum experience. 

The impact of OST-learning interventions that are not S&E-focused 

The narratives of the participants repeatedly described how OST-learning interventions that were 

not S&E-focused can sometimes ignite a passion towards a generic leadership or logic related 

subject. This evolves over time into an interest in science or engineering alongside the young 

person’s maturing conceptions of success expectancy, utility, attainment, and relative cost. 

Therefore, soft and leadership skills-based OST-learning interventions have the potential to engage 

youths’ thoughts about their futures, in turn igniting and enhancing such passions towards S&E 

fields. 

Supporting scholars’ and S&E OCoPs’ social media and Youtube initiatives  

Practitioners should collaborate with and support any initiative taken by local science and 

engineering specialists or S&E OCoPs through social media and YouTube. Interviewees’ reflections 

on the effect of such regional and international initiatives were very prominent. Such moves will 

help enrich the underserved S&E Arabic content on social media platforms and YouTube and make 

it more accessible to many children at primary and intermediate levels. On a more generic level, and 

in relation to media-related narratives, greater efforts to translate influential PopSci books and 

subtitles on S&E YouTube clips into Arabic are needed. 

The potential impact of identity-focused S&E content 

Finally, the study has highlighted the potential impact of content that merges scientific and 

engineering facts with historic information related to the national or religious identity of audiences. 

This has proven to be effective in strongly and simultaneously targeting interest and attainment 
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value in the case of science museums, and also has the potential to be effective in other forms of 

OST-learning such as summer camps or YouTube channels.  

7.5. Looking Forward and Future Research 

To overcome some of the shortcomings that sometimes arise in retrospective and qualitative 

research, such as missing important details about the influential experiences when recalling and 

describing, this study could become part of a longitudinal mixed methods study that starts with a 

group of schools and students from intermediate schools across the kingdom. Researchers could 

design this longitudinal study to potentially include monitoring students’ progress in terms of their 

relationship to S&E and the impact of any OST-interventions to which they are exposed. Phase after 

phase, this anticipated study would continue with whoever persists with an interest in S&E and 

specialises in an S&E course and career path. The final part of the study would be very similar to the 

purpose and methodology of this thesis in that it will involve S&E-majored graduates describing 

their whole school-to-work journey. The results of the retrospective study could then be compared 

to the results from previous phases of the longitudinal study. Longitudinal mixed methods studies 

are arguably the best approach to use to capture the evolving and dynamic nature of youths’ 

educational interests, as they will combine survey responses, qualitative-based interviews, 

observations, and focus groups throughout the school and university years. They will also help elicit 

further details about various personal, familial, social, and household income-related factors that 

play a role in forming or reducing Saudi youths’ interest in S&E or indeed in any other field. 

Research on the impact of OST-learning interventions is multifaceted, and there is an urgent need 

to conduct research that seeks the answers to many questions through both quantitative and 

qualitative tools. This study focused on understanding one of several long-term impacts of OST-

learning listed in many research reports (e.g., Freidman, 2008, p. 21; Bell et al., 2009, p. 3; Jolly et 

al., 2015, p. 8). Multiple other impacts and effects, short-, intermediate- and long-term, need to be 

scrutinised from within a pragmatic paradigm when designing tools and studies. Doing so will 

facilitate reflection on what can really benefit and enrich people within the sociocultural and 

economic contexts of SA. 

In relation to this thesis, each theme that was derived can be extended into a set of research 

questions that could be answered through quantitative and qualitative tools to boost research on 

the novel infrastructure of informal education and OST-learning in SA and most other Gulf countries. 

It is important, however, to be cognisant of the reliability and validity-related risks of reducing reality 

through statistical-based quantitative research or generalising the results. 
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In terms of limitations, it is important to recognise that the themes and implications of this thesis 

could be improved and extended under better circumstances and less time and word-count 

constraints.    

7.6. Concluding Remarks 

As technological advances and virtual information societies rapidly evolve, the vital presence of OST-

learning interventions in our lives is proving to be increasingly evident and effective. Although these 

learning interventions provide important venues for people to connect and realise the beauty of 

S&E worlds, they remain an underestimated and historically underrated mode of learning in SA. This 

study has extended our understanding of the impact of this phenomenon on Saudi youths’ 

educational/career aspirations. It has demonstrated the importance of OST-learning interventions 

in shaping youths’ S&E interests, their expectations of success in S&E, beliefs about S&E utility, S&E 

attainment-related goals and identity, and conceptions of the relative costs associated with S&E and 

other potential majors. It has focused on the details of successful OST-learning interventions to offer 

a set of contributions and implications for researchers and practitioners aiming to evaluate and 

design various forms of this novel phenomenon in SA. 

Lastly, it was clear from the way the interviewees narrated their school-to-work transition 

journeys that having "interest in" and "passion towards" sciences or engineering was a strong 

catalyst for persisting with their educational/career choices and countering any challenges faced 

throughout these journeys. The intrinsic interest or passion held by some participants towards S&E 

acted frequently as a lighthouse that guided them in a moonless misty ocean. Therefore, as per Jolly 

et al. (2015), Saudi policy makers, programmes designers, and practitioners have to stress on 

developing S&E learning ecosystem, including OST-learning industry, that:  

- circle around igniting interest and curiosity,  

- are intellectually and socially engaging,  

- are culturally responsive,  

- and help the youth to make connections with many other learning opportunities offered at 

school and home.  

Education is about kindling flames, not filling a vessel, as Socrates said (Jolly et al., 2015).      

 
 
 
 
 

 



 

158 

 

 

REFERENCES 

2020 Saudi National Transformation Programme (NTP). (2017, November 15). Retrieved from 
http://vision2030.gov.sa/sites/default/files/NTP_En.pdf 
 
Adamuti‐Trache, M. & Andres, L. (2008). Embarking on and Persisting in Scientific Fields of Study: Cultural 
capital, gender, and curriculum along the science pipeline. International Journal of Science Education, 30(12), 
1557-1584. https://doi.org/10.1080/09500690701324208 
 
Ainley, M. & Ainley, J. (2011a). A Cultural Perspective on the Structure of Student Interest in Science. 
International Journal of Science Education, 33, 51-71. https://doi.org/10.1080/09500693.2010.518640 
 
Ainley, M. & Ainley, J. (2011b). Student engagement with science in early adolescence: The contribution of 
enjoyment to students’ continuing interest in learning about science. Contemporary Educational Psychology, 
36, 4-12. https://doi.org/10.1016/j.cedpsych.2010.08.001 
 
Ajzen, I., & Fishbein, M. (1980). Understanding attitudes and predicting social behavior. Englewood Cliffs, NJ: 
Prentice-Hall. 
 
Al-Assaf, M. (2012, January 27). Bedayat Al-Telvision..Altasammur Amam AlShaha [The Early days of TV in 
Saudi Arabia: Being nailed in front of the screen]. Al-Riyadh Newspaper. Retrieved from 
http://www.alriyadh.com/704571 [In Arabic] 

Al-Atawi, N. (2016, November 19). ’Hadeeqat Hayawanat Al Riyadh’, 60 Sanah bila Tatweer Jawhari [Riyadh 
Zoo: 60 years with no important development]. AlEqtisadia Newspaper. Retrieved from 
http://www.aleqt.com/2016/11/19/article_1103247.html [In Arabic] 

Al-Ghabban, A., Andre-Salvini, B., Demange, F., Juvin, C. & Cotty, M. (Ed.). (2008). Roads of Arabia: 
Archeology and history of the kingdom of Saudi Arabia. Paris: Musée du Louvre. 

Al-Kibsi, G., Woetzel, J., Isherwood, T., Khan, J., Mischke, J. & Noura, H. (2015). Saudi Arabia beyond oil: the 
investment and productivity transformation. London: Mckinsey Global Institute. 
 
Al-Tawil, K. (2001). The Internet in Saudi Arabia. Telecommunications Policy, 25, 625–632. 
https://doi.org/10.1016/S0308-5961(01)00036-2 
 
Alanazi, F. and Rodrigues, A. (2003). Power bases and attribution in three cultures. The Journal of Social 
Psychology, 143(3), 375-395. 
 
AlBadawi, O. (2018, February 13). ’Al-Ithaa Al-Saudia’ intalaqat Ma Taasees Al-Dawlah, Wa Ma Zaal AlAtheer 
Hafelan [The Saudi Radio Stations' establishment was with the state establishment, and the air is still 
celebrating]. Al-Hayat Newspaper. Retrieved from http://www.alhayat.com/article/916382 [In Arabic] 

Alexiadou, N. (2014). Policy learning and europeanisation in education: the governance of a field and the 
transfer of knowledge. In A. Nordin & D. Sundberg (Eds.), Transnational policy flows in European education: 
the making and governing of knowledge in the education policy field (pp. 123-140). Oxford: Symposium 
Books, Oxford Studies in Comparative Education. 
 
AlFagih, A. (2006, September 18). Da’ef Al-Riwaya Al-Arabia Fe Majal Al-Khayal Al-Elmi [The Weakness of 
Science Fiction Novels in the Arab World]. Alyaoum Newspaper. Retrieved from 
http://www.alyaum.com/articles/423647/ [In Arabic] 

 

https://doi.org/10.1080/09500690701324208
https://doi.org/10.1080/09500693.2010.518640
https://doi.org/10.1016/j.cedpsych.2010.08.001
http://www.aleqt.com/2016/11/19/article_1103247.html
https://doi.org/10.1016/S0308-5961(01)00036-2
http://www.alhayat.com/article/916382
http://www.alyaum.com/articles/423647/


 

159 

 

 

Alhaji, A. (2002). Waqea Alqeraa Alhurra lada Alshabab [The Status of Free Reading Habit among Youth]. 
Riyadh, Saud Arabia: Arab Bureau of Education for the Gulf States. [In Arabic] 

Aljughaiman, A. (2005). School enrichment programs for gifted children. Riyadh, Saudi Arabia: King Abdulaziz 
and His Companions Foundation for the Gifted. 

Aljughaiman, A. & Ayoub, A. (2012). The Effect of an Enrichment Program on Developing Analytical, Creative, 
and Practical Abilities of Elementary Gifted Students. Journal for the Education of the Gifted, 35(2):153-174. 
https://doi.org/10.1177%2F0162353212440616 

Aljughaiman, A., Ayoub, A., Maajeny, O., Abu-uoaf, T., Abunaser, F. & Banajah, S. (2009). Evaluating gifted 
enrichment program in schools in Saudi Arabia. Riyadh, Saudi Arabia: Ministry of Education. 
 
Ali, A., & Al-Shakhis, M. (1989). The meaning of work in Saudi Arabia. International Journal of Manpower, 
10(1), 26-32. 
 
Alkhedr, A. (2010). Al-Saudia: Seerat Dawlah wa Mujtama’a [Saudi Arabia: The Bibliography of the State and 
Society]. Beirut, Lebanon: Arab Network for Research and Publishing. [In Arabic] 

Allen, S. & Gutwill, J. (2009). Creating a Program to Deepen Family Inquiry at Interactive Science Exhibits. 
Curator, 52(3), 289-306. https://doi.org/10.1111/j.2151-6952.2009.tb00352.x 
 
Allen, S., Gutwill, J., Perry, D., Garabay, C., Ellenbogen, K., Heimlich, J., . . . Klein, C. (2007). Research in 
Museums: Coping with Complexity. In J. Falk, L. Dierking & S. Foutz (Eds.), In Principle, In Practice: Museums 
as Learning Institutions (pp. 229-246). New York: Rowman & Littlefield Publishers, Inc. 
 
Alqurashi, M., Almoslamani, Y. & Alqahtani, A. (2015). Middle School Students’ Digital Game Experiences in 
the City of Makkah in Saudi Arabia. Proceedings of SOCIOINT15- 2nd International Conference on Education, 
Social Sciences and Humanities, 305-313.  
 
Alshahrani, H.A. (2016).  A Brief History of the Internet in Saudi Arabia. TechTrends 60, 19-20. 
https://doi.org/10.1007/s11528-015-0012-5 
 
Altorki, S. (1986). Women in Saudi Arabia: Ideology and behavior among the elite. New York: Columbia 
University Press. 
 
Archer, L., Dawson, E., DeWitt, J., Seakins, A., Wong, B. (2015). “Science capital”: A conceptual, 
methodological, and empirical argument for extending bourdieusian notions of capital beyond the arts. 
Journal of Research in Science Teaching 52: 922–948. https://doi.org/10.1002/tea.21227 
 
Archer, L., DeWitt, J., Osborne, J., Dillon, J., Willis, B., & Wong, B. (2012). Science Aspirations, Capital, and 
Family Habitus: How Families Shape Children's Engagement and Identification With Science. American 
Educational Research Journal, 49(5), 881-908. Retrieved from https://www.jstor.org/stable/2331963  

Archer, L., DeWitt, J. & Wong, B. (2014). Spheres of influence: what shapes young people’s aspirations at age 
12/13 and what are the implications for education policy? Journal of Education Policy, 29, 58-85. 
https://doi.org/10.1080/02680939.2013.790079  

Archer, J., Hollingworth, S. & Halsall, A. (2007). ‘University’s not for Me – I am a Nike Person’: Urban, 
Working-Class Young People’s Negotiations of ‘Style’, Identity and Educational Engagement. Sociology, 41(2), 
219-237. https://doi.org/10.1177%2F0038038507074798 
 
 
 

https://doi.org/10.1177%2F0162353212440616
https://doi.org/10.1111/j.2151-6952.2009.tb00352.x
https://doi.org/10.1007/s11528-015-0012-5
https://doi.org/10.1002/tea.21227
https://doi.org/10.1177%2F0038038507074798


 

160 

 

 

Archer, L., Osborne, J., DeWitt, J., Dillon, J., Wong, B. & Willis, B. (2013). ASPIRES: Young people’s science and 
career aspirations, age 10 –14. London: King’s College London. Retrieved from 
https://www.kcl.ac.uk/sspp/departments/education/research/aspires/aspires-final-report-december-
2013.pdf 
 
Areepattamannil, S. (2012) Science self-beliefs and science achievement of adolescents in Gulf Cooperation 
Council countries. Educational Studies, 38(1), 13-17. https://doi.org/10.1080/03055698.2011.567058 
 
Arrowad. (2014). Alqeraa wa Mujtamaa Almaarefa: Itjahat Alqeraa wa Anmateha lada Almujtamaa Alsaudi 
[Reading and Knowledge Society: reading trends and patterns in Saudi Arabia]. Dhahran, Saud Arabia: 
International Arrowad Group. [In Arabic] 
 
Aschbacher, P. R., Li, E., & Roth, E. J. (2010). Is science me? High school students’ identities, participation and 
aspirations in science, engineering, and medicine. Journal of Research in Science Teaching, 47(5), 564–582. 
https://doi.org/10.1002/tea.20353 
 
Ash, D. (2014). Positioning informal learning research in museums within Activity Theory: from theory to 
practice and back again. Curator 57(1), 107-118. https://doi.org/10.1111/cura.12054 

Ash, D., & Kelly, L. (2013). Thoughts on improvable objects, contradiction and object/tool reciprocity in a 
study of zoo educator professional development. Cultural Studies of Science Education, 8, 587-594. 
https://doi.org/10.1007/s11422-013-9495-6 
 
Asiri, A. (2018). Attitudes of Secondary School Students in Saudi Arabia Towards sciences. International 
Journal of Education, Learning and Development. 6 (3), 30-36. 
 
Assidmi, L. and Wolgamuth, E. (2017). Uncovering the Dynamics of the Saudi Youth Unemployment Crisis. 
Systemic Practice and Action Research, 30 (2), 173-186. Retrieved from https://doi.org/10.1007/s11213-016-
9389-0 
 
Atherton, G., Cymbir, E., Roberts, K., Page, L. & Remedios, R. (2009). How Young People Formulate their 
Views about the Future: Exploratory Research. London: University of Westminster, Department for Children, 
Schools and Families. 
 
Atkinson, J. (1957). Motivational determinants of risk-taking behavior. Psychological Review, 64(6), 359-372. 
http://dx.doi.org/10.1037/h0043445 
 
Atkinson, J. (1964). An introduction to motivation. Princeton, N. J.: Van Nostrand. 
 
Atkinson, R. & Mayo, M. (2010). Refueling the U.S. Innovation Economy: Fresh Approaches to Science, 
Technology, Engineering and Mathematics (S&E) Education. Washington, D.C.: Information Technology and 
Innovation Foundation (ITIF). 
 
Azeb, W. (2011, November 20). Lelkhalf Dor [Going Backward]. Alsharq Newspaper. Retrieved from 
http://www.alsharq.net.sa/2011/11/20/19984 
 
Bachman, N., Bischoff, P. J., Gallagher, H., Labroo, S., & Schaumloffel, J. (2008). PR2EPS: Preparation, 
recruitment, retention and excellence in the physical sciences, including engineering. An evaluation report of 
the 2004, 2005 and 2006 science summer camps. Journal of STEM Education: Innovations & Research, 
9(1/2), 30-39. Retrieved from https://www.learntechlib.org/p/173733/ 

Baert, P. (2005). Towards a Pragmatist-Inspired Philosophy of Social Science. Acta Sociologica, 48(3), 191- 
203. https://doi.org/10.1177/0001699305056562 
 

https://www.kcl.ac.uk/sspp/departments/education/research/aspires/aspires-final-report-december-2013.pdf
https://www.kcl.ac.uk/sspp/departments/education/research/aspires/aspires-final-report-december-2013.pdf
https://doi.org/10.1080/03055698.2011.567058
https://doi.org/10.1002/tea.20353
https://doi.org/10.1111/cura.12054
https://doi.org/10.1007/s11422-013-9495-6
https://link.springer.com/journal/11213
http://psycnet.apa.org/doi/10.1037/h0043445
http://www.alsharq.net.sa/2011/11/20/19984
https://www.learntechlib.org/p/173733/
https://doi.org/10.1177%2F0001699305056562


 

161 

 

 

Bann C. & Schwerin M. (2004). Public Knowledge and Attitudes Scale Construction: Development of Short 
Forms Research Triangle Park. NC: National Science Foundation, Division of Science Resources Statistics. 
 
Bell, P., Lewenstein, B., Shouse, A., & Feder, M. (2009). Learning Science in Informal Settings: People, Places, 
and Pursuits. Washington, D.C.: The National Academies Press. 
 
Bennett, J. & Hogarth, S. (2009). Would You Want to Talk to a Scientist at a Party? High school students’ 
attitudes to school science and to science. International Journal of Science Education, 31(14), 1975 – 1998. 
https://doi.org/10.1080/09500690802425581 

Bin Baz, A. (1982).  Al-Adelah Al-Naqliah wa Al-Hesiah ala Imkan Al-Su’oud ila Al-Kawakib wa ala Jarian Al-
Shams wa Al-Qamar wa Sukoun Al-Ard. [The Sensory evidence and muslim scholars’ literature on the possibility 
to land on plants, and on sun’s and moon’s rotation and the motionless of the Earth]. Riyadh, Saudi Arabia: 
The Contemporary Riyadh Library. [In Arabic] 
 
Binns, C., Polly, D., Conrad, J. & Algozzine, B. (2016). Student Perceptions of a Summer Ventures in Science 
and Mathematics Camp Experience. School Science and Mathematics, 116, 420-429. 
https://doi.org/10.1111/ssm.12196 
 
Bischoff, P., Castendyk, D., Gallagher, H., Schaumloffel, J., & Labroo, S. (2008). A science summer camp as an 
effective way to recruit high school students to major in the physical sciences and science education. 
International Journal of Environmental & Science Education, 3(3), 131–141. Retrieved from 
http://www.ijese.net/makale/1599 

Boe, M., Henriksen, E., Lyons, T. & Schreiner, C. (2011). Participation in science and technology: young 
people’s achievement‐related choices in late‐modern societies. Studies in Science Education, 47(1), 37-72. 
https://doi.org/10.1080/03057267.2011.549621 
 
Boe, M. & Henriksen, E. (2013). Love It or Leave It: Norwegian Students' Motivations and Expectations for 
Post-compulsory Physics. Science Education, 97(4), 550-573. https://doi.org/10.1002/sce.21068 

Borun, M. (2002). Object-Based Learning and Family Groups, In S. Paris (Ed.), Perspectives on object-centered 
learning in museums, (pp. 245-260). NJ: Lawrence Erlbaum Associates Inc. 

Borun, M., Champers, M., Dritsas, J. & Johnson, J. (1997). Enhancing Family Learning Through Exhibits. 
Curator, 40(4), 279-295. https://doi.org/10.1111/j.2151-6952.1997.tb01313.x 
Bourdieu, P. (1977). Outline of a theory of practice. Cambridge: Cambridge University Press. 
 
Bourdieu, P. (1984). Distinction: A social critique of the judgement of taste. London: Routledge and Kegan 
Paul, Ltd. 
 
Bourdieu, P. (2001). Masculine Domination. Cambridge: Polity Press. 
 
Braun, V. & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research in Psychology, 3(2), 
77-101. Retrieved from: http://eprints.uwe.ac.uk/11735 
 
Braund, M. & Reiss, M. (2006). Towards a More Authentic Science Curriculum: The contribution of out‐of‐
school learning. International Journal of Science Education, 28(12), 1373-1388. 
https://doi.org/10.1080/09500690500498419 
 
Brew, J. (1946). Informal Education: Adventures and reflections. London: Faber and Faber LTD. 
Brewer, B. & Ley, B. (2010). Health and medicine on television. Science Communication 32(1), 93-117. 
https://doi.org/10.1177/1075547009340343 
 

https://doi.org/10.1080/09500690802425581
https://doi.org/10.1111/ssm.12196
http://www.ijese.net/makale/1599
https://doi.org/10.1080/03057267.2011.549621
https://doi.org/10.1002/sce.21068
https://doi.org/10.1111/j.2151-6952.1997.tb01313.x
http://eprints.uwe.ac.uk/11735
https://doi.org/10.1177/1075547009340343


 

162 

 

 

Bush, T. (2007). Authenticity in Research: Reliability, Validity and Triangulation. In A. Briggs & M. Coleman 

(Eds.), Research Methods in Educational Leadership and Management (2nd Ed.) (pp.91-105). LA, London, New 

Delhi, Singapore, Washington DC: SAGE Publications Ltd. 

Cantrell, P., & Ewing-Taylor, J. (2009). Exploring STEM Career Options through Collaborative High School 

Seminars. Journal of Engineering Education, 98(3), 295-303. https://doi.org/10.1002/j.2168-

9830.2009.tb01026.x 

Carnegie Corporation of New York. (1994). A matter of time: Risk and opportunity in the non-school hours. 
New York: Author. 

Cassola, V. (2014). Alam Al-Matahif: Museum Studies in Saudi Arabia. Museologica Brunensia, 3(4), 24-33. 
Retrieved from http://hdl.handle.net/11222.digilib/131417 
 
Cerinsek, G., Hribar, T., Glodez, N. & Dolinsek, S. (2013). Which are my Future Career Priorities and What 
Influenced my Choice of Studying Science, Technology, Engineering or Mathematics? Some Insights on 
Educational Choice—Case of Slovenia. International Journal of Science Education, 35(17), 2999-3025. 
https://doi.org/10.1080/09500693.2012.681813 

Champion, D. (2003). The Paradoxical Kingdom: Saudi Arabia and the Momentum of Reform. NY: Columbia 
University Press. 
 
Christensen, R., Knezek, G. & Tyler-Wood, T. (2014). Student perceptions of Science, Technology, 
Engineering and Mathematics (STEM) content and careers. Computers in Human Behavior, 34, 173-186. 
https://doi.org/10.1016/j.chb.2014.01.046 
 

Clarke, V. & Braun, V. (2013). Teaching thematic analysis: Over- coming challenges and developing strategies 
for effective learning. The Psychologist, 26(2), 120-123. Retrieved from: http://eprints.uwe.ac.uk/21155 
 

Cohen, G., Garcia, J., Apfel, N. & Master, A. (2006, September 1). Reducing the Racial Achievement Gap: A 
Social-Psychological Intervention. Science, 313, 1307-1310. https://doi.org/10.1126/science.1128317 
 
Coffield, F. (2000). Differing Visions of a Learning Society. London, ESRC. 
 
Colley, H., Hodkinson, P. & Malcom, J. (2003). Informality and formality in learning: A report for the Learning 
and Skills Research Centre. London: Learning and Skills Research Centre. Retrieved from 
https://kar.kent.ac.uk/4647/ 
 
Community Jameel (Cjameel). (2018). Community Jameel Initiatives. Retrieved from 
https://www.cjameel.org/en/initiatives 
 
Creagh, C. & Parlevliet, D. (2014). Enhancing Student Engagement in Physics Using Inquiry Oriented Learning 
Activities. International Journal of Innovation in Science and Mathematics Education, 22(1), 43-56. Retrieved 
from http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1024.7406&rep=rep1&type=pdf 
 

Creswell, J. (2007). Qualitative Inquiry & Research Design Choosing among Five Approaches. London: Sage. 

Creswell, J. (2008). Educational research: Planning, conducting, and evaluating quantitative and qualitative 
research (3rd ed.). Upper Saddle River, NJ: Pearson Education, Inc. 
 
Crombie, G., Walsh, J. & Trinneer, A. (2003). Positive Effects of Science and Technology Summer Camps on 

Confidence, Values, and Future Intentions. Canadian Journal of Counseling, 37(4), 256-269. Retrieved from 

https://files.eric.ed.gov/fulltext/EJ822277.pdf 

https://doi.org/10.1002/j.2168-9830.2009.tb01026.x
https://doi.org/10.1002/j.2168-9830.2009.tb01026.x
http://hdl.handle.net/11222.digilib/131417
https://doi.org/10.1016/j.chb.2014.01.046
http://eprints.uwe.ac.uk/21155
https://doi.org/10.1126/science.1128317
https://kar.kent.ac.uk/4647/
https://www.cjameel.org/en/initiatives
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1024.7406&rep=rep1&type=pdf
https://files.eric.ed.gov/fulltext/EJ822277.pdf


 

163 

 

 

Csikszentmihalyi, M., & Hermanson, K. (1995). Intrinsic motivation in museums: Why does one want to 
learn? In J. Falk & L. Dierking (Eds.), Public institutions for personal learning (pp. 67-77). Washington, DC: 
American Association of Museums.  

Dabney, K., Tai, R., Almarode, J., Miller-Friedmann, J., Sonnert, G., Sadler, P. & Hazari, Z. (2012). Out-of-
School Time Science Activities and Their Association with Career Interest in STEM. International Journal of 
Science Education, Part B, 2(1), 63-79. https://doi.org/10.1080/21548455.2011.629455 

Davidsson, D. & Jakobsson, A. (Eds.). (2012). Understanding interactions at science centers and museums: 
approaching sociocultural perspectives. Stockholm: Springer. 

Davies, S., & Peltz, L. (2012). At-risk students in after-school programs: Outcomes and recommendations. 
Principal Leadership, 13(2), 12-16. Retrieved from http://works.bepress.com/susan_davies/52/ 

Dawes, N. & Larson, R. (2011). How youth get engaged: Grounded-theory research on motivational 
development in organized youth programs. Developmental Psychology, 47(1), 259-269. 
https://doi.org/10.1037/a0020729 

Dewey, J. (1916a). Democracy and Education: An introduction to the philosophy of education (20th ed.). New 
York: The Macmillan Company. 
 
Dewey, J. (1916b). Essays in experimental logic. IL: University of Chicago Press. 
 
Dewey, J. (1920). Reconstruction in philosophy. NY: Henry Holt and Company. 
http://dx.doi.org/10.1037/14162-000 
 
Dewey, J. (1922). Human Nature and Conduct: An introduction to social psychology. New York: The Modern 
Library (Second Edition 1930). 
 
Dewey, J. (1929). The Quest for Certainty: A study of the relation of knowledge in action. New York: 
Minton, Balch, and Company. 
 
Dewey, J. (1938). Experience and Education. New York: Kappa Delta Pi. 
 
Dewey, J. (1939). Theory of Valuation. Chicago, IL: University of Chicago Press. 
 
DeWitt, J. & Archer, L. (2015). Who Aspires to a Science Career? A comparison of survey responses from 
primary and secondary school students. International Journal of Science Education, 37(13), 2170-2192. 
http://dx.doi.org/10.1080/09500693.2015.1071899 
 
DeWitt, J., Archer, L., Osborne, J., Dillon, J., Willis, B., & Wong, B. (2011). High aspirations but low 
progression: The science aspirations-careers paradox among minority ethnic students. International Journal 
of Science and Mathematics Education, 9(2), 243–271. Retrieved from 
https://www.kcl.ac.uk/sspp/departments/education/research/aspires/ijmsehighaspirations.pdf 

DeWitt, J. & Hohenstein, J. (2010). Supporting student learning: A comparison of student discussion in 
museums and classrooms. Visitor Studies, 13, 41-66. https://doi.org/10.1080/10645571003618758 

 
DeWitt, J & Osborne, J. (2007). Supporting Teachers on Science‐focused School Trips: Towards an integrated 
framework of theory and practice. International Journal of Science Education, 29(6), 685-710, DOI: 
10.1080/09500690600802254 
 
Denzin, N. (2012). Triangulation 2.0. Journal of Mixed Methods Research, 6, 80-88. 
https://doi.org/10.1177%2F1558689812437186 
 

https://doi.org/10.1080/21548455.2011.629455
http://works.bepress.com/susan_davies/52/
https://doi.org/10.1037/a0020729
https://psycnet.apa.org/doi/10.1037/14162-000
https://www.kcl.ac.uk/sspp/departments/education/research/aspires/ijmsehighaspirations.pdf
https://doi.org/10.1080/10645571003618758
https://doi.org/10.1177%2F1558689812437186


 

164 

 

 

Dierking, L., Frankel, D., McCreedy, D. & Adelman, L. (2002). Facilitating and documenting family learning in 
the 21st Century. Current Trends in Audience Research and Evaluation, 15, p. 62. 

Dillon, J. (2012). Is informal education better than formal education? In P. Adey & J. Dillon (Eds.), Bad 
Education: Debunking myths in education (pp. 129-142). Berkshire: McGraw Hill House, Open University 
press. 
 
Dillon, J., Rickinson, M., Teamey, K., Morris, M., Choi, M., Sanders, D. & Benefield, P. (2006). The value of 
outdoor learning: evidence from research in the UK and elsewhere, School Science Review, 87(320), 107–
111. Retrieved from 
http://www.univie.ac.at/freilanddidaktik/literatur/Dillon_School%20Sc.%20Rev._2006_The%20value%20of%
20outdoor%20learning.pdf 
 
Drummond A, Sauer JD (2014) Video Games Do Not Negatively Impact Adolescent Academic Performance in 
Science, Mathematics or Reading. PLoS ONE 9(4), 1-5. http://Doi.org/10.1371/journal.pone.0087943 

Dudo, A., Brossard, D., Shanahan, J., Scheufele, D. A., Morgan, M. & Signorielli, N. (2011). Science on 
television in the 21st century: Recent trends in portrayals and their contributions to public attitudes toward 
science. Communication Research, 48, 754-777. https://doi.org/10.1177%2F0093650210384988 

Eccles, J. (2009). Who Am I and What Am I Going to Do With My Life? Personal and Collective Identities as 
Motivators of Action. Educational Psychologist, 44(2), 78-89. https://doi.org/10.1080/00461520902832368 
 
Eccles, J. (2011). Gendered educational and occupational choices: Applying the Eccles et al. model of 
achievement-related choices. International Journal of Behavioral Development, 35(3), 195 -201. 
https://doi.org/10.1177/0165025411398185  
 
Eccles, J., Adler, T., Futterman, R., Goff, S., Kaczala C., Meece, J. & Midgley, C. (1983). Expectancies, values, 
and academic behaviors. In J. Spence (Ed), Achievement and Achievement Motivation (pp. 75–146). San 
Francisco: Freeman. 
 
Eccles, J. & Barber, B. (1999). Student Council, Volunteering, Basketball, or Marching Band: What Kind of 
Extracurricular Involvement Matters?, Journal of Adolescent Research, 14(1), 10–43. 
https://doi.org/10.1177%2F0743558499141003 
 
Eccles, J., Barber, B., Updegraff, K., & O’Brien, K. (1998). An expectancy-value model of achievement choices: 
The role of ability self-concepts, perceived task utility and interest in predicting activity choice and course 
enrollment. In L. Hoffmann, A. Krapp, K.A. Renninger, & J. Baumert (Eds.),Interest and learning. Proceedings 
of the See on conference on interest and gender (pp. 267–279). Kiel: Institute for Science Education, 
University of Kiel. 
 
Eccles, J., & Gootman, J. (Eds.). (2002). Community Programs to Promote Youth Development/Committee on 
Community-Level Programs for Youth. Washington D.C.: National Academy Press. 

Eccles, J. & Wigfield, A. (2002). Motivational beliefs, Values and Goals. Annual Review of Psychology, 53(1), 
109-132. https://doi.org/10.1146/annurev.psych.53.100901.135153 
 
Eide, E. and Rosler, P. (2014). Rethinking Arab employment: a systemic approach for resource-endowed 
economies. World Economic Forum. Retrieved from 
http://www3.weforum.org/docs/WEF_MENA14_RethinkingArabEmployment.pdf 
 
EL-Deghaidy, H., Mansour, N., Alzaghibi, M. and Alhammad, K. (2017). Context of STEM Integration in 
Schools: Views from In-service Science Teachers. EURASIA Journal of Mathematics, Science and Technology 
Education, 13(6), 2459–2484. https://doi.org/10.12973/eurasia.2017.01235a 

http://www.univie.ac.at/freilanddidaktik/literatur/Dillon_School%20Sc.%20Rev._2006_The%20value%20of%20outdoor%20learning.pdf
http://www.univie.ac.at/freilanddidaktik/literatur/Dillon_School%20Sc.%20Rev._2006_The%20value%20of%20outdoor%20learning.pdf
http://doi.org/10.1371/journal.pone.0087943
https://doi.org/10.1177%2F0093650210384988
https://doi.org/10.1080/00461520902832368
https://doi.org/10.1177/0165025411398185
https://doi.org/10.1177%2F0743558499141003
https://doi.org/10.1146/annurev.psych.53.100901.135153
http://www3.weforum.org/docs/WEF_MENA14_RethinkingArabEmployment.pdf
https://doi.org/10.12973/eurasia.2017.01235a


 

165 

 

 

Elam, M., Donham, B., & Solomon, S. (2012). An engineering summer program for underrepresented 
students from rural school districts. Journal of STEM Education: Innovations and Research, 13(2), 35-44. 
Retrieved from https://www.jstem.org/index.php/JSTEM/article/download/1619/1437 

Elhadj, E. (2008). Saudi Arabia’s Agricultural Project: From Dust to Dust. Middle East Review of International 
Affairs, 12(2). Retrieved from http://www.rubincenter.org/2008/06/elhadj-2008-06-03/ 
 
Ellenbogen, K., (2002). Museums in family life: An ethnographic case study. In: G. Leinhardt, K. Crowley & K. 
Knutson (Eds.), Learning Conversations in Museums, (pp. 81-102). Mahwah, NJ: Erlbaum. 

Ellenbogen, K., Luke, J. & Dierking, L., (2004). Family learning research in museums: An emerging disciplinary 
matrix? Science Education, 88(suppl.): 48-58-2007 Family learning research in museums: Perspectives on a 
decade of research. In: Falk, J. H., Dierking, L. D. & Foutz, S. (Eds.), In Principle, in Practice: Museums as 
Learning Institutions. Lanham, MD: AltaMira Press. 

Emundts, D. (2015). Hegel as a Pragmatist. British Journal for the History of Philosophy, 23(4), 611-631. 
https://10.1080/09608788.2014.1002752 

Fadigan, K., and Hammrich, P. (2004). A longitudinal study of the educational and career trajectories of 
female participants of an urban informal science education program. Journal of Research on Science 
Teaching, 41(8), 835-860. https://doi.org/10.1002/tea.20026 

Fakeeh, M. (2009). Saudisation as a solution for unemployment: The case of Jeddah western region. PhD 
thesis, University of Glasgow. 
 
Falk, J. (Ed.). (2001). Free-Choice Science Education: How We Learn Science Outside of School Informal and 
Incidental Learning in the Workplace. New York: Columbia University, Teachers College Press. 
 
Falk, J. (2005). Free‐choice environmental learning: framing the discussion. Environmental Education 
Research, (11)3, 265-280. https://doi.org/10.1080/13504620500081129 
 
Falk, J. & Dierking, L. (1992). The Museum Experience. Washington, D.C.: Howells House. 
 
Falk, J. & Dierking, L. (1998). Free-choice learning: an alternative term to informal learning? Informal 
Learning Environments Research, 2(2). Retrieved from http://ls-tlss.ucl.ac.uk/course-
materials/ARCLG034_62453 
 
Falk, J. & Dierking, L. (2000). Learning from Museums: Visitor Experiences and the Making of Meaning. 
Lanham, MD: AltaMira Press. 
 
Falk, J., & Dierking, L. (2002). Lessons without limit: How free-choice learning is transforming education. 
Lanham, MD: AltaMira Press. 
 
Faure, E., Herrera, F., Kaddoura, A., Lopes, H., Petrovysky, A., Rahnema, M. & Ward, F. (1972). Learning to be: 
The World of Education Today and Tomorrow. Paris: The UNESCO. 
 
Fendt, J., Kaminska‐Labbé, R. & Sachs, W. (2008). Producing and socializing relevant management 
knowledge: re‐turn to pragmatism. European Business Review, 20(6), 471-491. 
https://doi.org/10.1108/09555340810913502 
 
Fields, D. (2009). What do students gain from a week at science camp? Youth perceptions and the design of 
an immersive, research-oriented astronomy camp. International Journal of Science Education, 31(2), 151–
171. https://doi.org/10.1080/09500690701648291 

Fisch, S. (2004). Children’s learning from educational television: Sesame Street and beyond. Mahwah, NJ: 
Erlbaum. 

https://www.jstem.org/index.php/JSTEM/article/download/1619/1437
http://www.rubincenter.org/2008/06/elhadj-2008-06-03/
https://doi.org/10.1002/tea.20026
https://www.abebooks.co.uk/servlet/BookDetailsPL?bi=22820007913&searchurl=isbn%3D9780807740644%26sortby%3D17%26n%3D100121503&cm_sp=snippet-_-srp1-_-title1
https://doi.org/10.1080/13504620500081129
http://ls-tlss.ucl.ac.uk/course-materials/ARCLG034_62453
http://ls-tlss.ucl.ac.uk/course-materials/ARCLG034_62453
https://www.emerald.com/insight/search?q=Jacqueline%20Fendt
https://www.emerald.com/insight/search?q=Renata%20Kaminska%E2%80%90Labb%C3%A9
https://www.emerald.com/insight/search?q=Wladimir%20M.%20Sachs
https://www.emerald.com/insight/publication/issn/0955-534X
https://doi.org/10.1108/09555340810913502
https://doi.org/10.1080/09500690701648291


 

166 

 

 

Fisch, S., Yotive, W., Brown, S.K.M., Garner, M.S. & Chen, L. (1997). Science on Saturday morning: Children’s 
perceptions of science in educational and non-educational cartoons. Journal of Educational Media, 23(2/3), 
157-168. https://doi.org/10.1080/1358165970230205 

 
Flagg, B.N. (2005). Beyond entertainment: Educational impact of films and companion materials. The Big 
Frame, 22(2), 51-56, 66. Retrieved from http://www.informalscience.org/sites/default/files/Beyond-
Entertainment-Flagg.pdf 

Flake, J., Barron, K., Hulleman, C., McCoach, B., & Welsh, M. (2015). Measuring cost: The forgotten 
component of expectancy-value theory. Contemporary Educational Psychology (41), 232–244. Retrieved 
from https://doi.org/10.1016/j.cedpsych.2015.03.002 
 
Fletcher, A. & Lee, M. (2012) Current social media uses and evaluations in American museums. Museum 
Management and Curatorship, 27(5), 505-521. https://doi.org/10.1080/09647775.2012.738136 

Flick, U. (2009). An Introduction to Qualitative Research (4th ed.). London: Sage 
 
Forbes. (2017). Retrieved from https://www.forbes.com/places/saudi-arabia/ 
 
Fouad, N. & Walker, C. (2005). Cultural influences on responses to items on the strong interest inventory. 
Journal of Vocational Behaviour, 66, 104-123. https://doi.org/10.1016/j.jvb.2003.12.001 
 
Fredricks J. & Eccles J. (2008). Participation in extracurricular activities in the middle school years: are there 
developmental benefits for African American and European American youth? Journal of Youth and 
Adolescence, 37, 1029–1043. https://doi.org/10.1007/s10964-008-9309-4 

Freidman, A. (Ed.). (2008). Framework for Evaluating Impacts of Informal Science Education Projects. 
Arlington, VA: The National Science Foundation. 
 
Freire, P. (2005). The Pedagogy of the Oppressed. NY: The Continuum International Publishing Group Inc. 
(Original work published 1970). 
 
Fryer, L., Ainley, M. (2017). Supporting interest in a study domain: A longitudinal test of the interplay 
between interest, utility-value, and competence beliefs. Learning and Instruction (In press). Online access: 
https://doi.org/10.1016/j.learninstruc.2017.11.002 
 
 
Gardner, P. (1975). Attitudes to science. Studies in Science Education, 2, 1–41. 
https://doi.org/10.1080/03057267508559818 
 
Gee, J. P. (2003). What Video Games Have to Teach Us about Learning and Literacy? New York: Palgrave 
Macmillan. 
 
Gee, J. P. (2005). Learning by design: Games as learning machines. Tele-medium: The Journal of Media 
Literacy, 52(1/2), 24–28. https://doi.org/10.2304%2Felea.2005.2.1.5 

General Authority for Statistics (GASTAT) (2018). Mid-2017 Report of Population by Gender, Age Groups and 
Nationality (Saudi/Non-Saudi). Retrieved from  
https://www.stats.gov.sa/sites/all/modules/pubdlcnt/pubdlcnt.php?file=https://www.stats.gov.sa/sites/defa
ult/files/population_2018.xlsx&nid=21456 
 
Gerbner, G. (1987). Science on television: How it affects public conceptions. Issues in Science and 
Technology, 3(3), 109-115. 

https://doi.org/10.1080/1358165970230205
http://www.informalscience.org/sites/default/files/Beyond-Entertainment-Flagg.pdf
http://www.informalscience.org/sites/default/files/Beyond-Entertainment-Flagg.pdf
https://doi.org/10.1016/j.cedpsych.2015.03.002
https://doi.org/10.1080/09647775.2012.738136
https://www.forbes.com/places/saudi-arabia/
https://doi.org/10.1016/j.jvb.2003.12.001
https://doi.org/10.1016/j.learninstruc.2017.11.002
https://doi.org/10.1080/03057267508559818
https://doi.org/10.2304%2Felea.2005.2.1.5
https://www.stats.gov.sa/sites/all/modules/pubdlcnt/pubdlcnt.php?file=https://www.stats.gov.sa/sites/default/files/population_2018.xlsx&nid=21456
https://www.stats.gov.sa/sites/all/modules/pubdlcnt/pubdlcnt.php?file=https://www.stats.gov.sa/sites/default/files/population_2018.xlsx&nid=21456


 

167 

 

 

Gerbner, G., Gross, L., Signorielli, N. & Morgan, M. (1981). Health and medicine on television. The New 
England Journal of Medicine 305(15), 901-904. https://doi.org/10.1056/NEJM198110083051530 

Giammarco, E., Schneider, T., Carswell, J. & Knipe, W. (2005). Video game preferences and their relation to 
career interests. Personality and Individual Differences, 73, 98–104. 
https://doi.org/10.1016/j.paid.2014.09.036 

Gibson, H. & Chase, C. (2002). Longitudinal impact of an inquiry‐based science program on middle school 
students' attitudes toward science. Science Education, 86(5), 693-705. https://doi.org/10.1002/sce.10039 
 

Godwin, A., Sonnert, G., & Sadler, P. (2016). Disciplinary Differences in Out-of-School High School Science 
Experiences and Influence on Students’ Engineering Choices. Journal of Pre-College Engineering Education 
Research, 6(2) Article 2. https://doi.org/10.7771/2157-9288.1131 

Gray, B. (2004). Informal Learning in an Online Community of Practice. Journal of Distance Education 19, 20-
35. Retrieved from http://www.ijede.ca/index.php/jde/article/view/103 
 
Griffin, J. (1998). Learning science through practical experiences in museums. International Journal for 
Science Education, 20(6), 655-663. https://doi.org/10.1080/0950069980200604 

Gross, D. (Ed.). (2016). Global Entertainment and Media Outlook 2016 –2020: A World of Differences. 
London: Price Waterhouse Coopers (PwC). 

Guile, D. (2010). The Learning Challenge of the Knowledge Economy. Rotterdam: Sense Publishers. 
 
Hamilton, S. (1994). Employment prospects as motivation for school achievement: Links and gaps between 
school and work in seven countries. In F. Silbereisen & E. Todt (Eds.), Adolescence in context: The interplay of 
family, school, peers, and work in adjustment. New York, NY: Springer. 

Hamilton, S.F., & Hamilton, M.A. (2009). The transition to adulthood: Challenges of poverty and structural 
lag. In R.M. Lerner & L. Steinberg (Eds.), Handbook of adolescent psychology: Vol. 2 Contextual influences on 
adolescent development, (3rd ed.) (pp. 492-526). Hoboken, NJ: John Wiley & Sons, Inc. 

Hansman, C. (2001). Context based Adult learning. In S. Merriam (Ed.), An update on adult learning theory 
(pp. 43-51).  San Francisco, CA: Jossey-Bass. 

Harry, W. (2007). Employment Creation and Localization: the crucial human resource issues for the GCC. 
International Journal of Human Resource Management, 18(1), 132-146. Retrieved from 
http://dx.doi.org/10.1080/09585190601068508 
 

Hazari, Z., Sonnert, G., Sadler, P., & Shanahan, M. (2010). Connecting high school physics experiences, 

outcome expectations, physics identity, and physics career choice: A gender study. Journal of Research in 

Science Teaching, 47(8), 978-1003. https://doi.org/10.1002/tea.20363 

Hedrick, L. (2015). Pragmatism: An Old (Idealist) Way of Thinking. American Journal of Theology & 
Philosophy, 36(3), 240-259. https://doi.org/10.5406/amerjtheophil.36.3.0240 
 
Henriksen, E. (2012). Interests & Recruitment In Science: Factors influencing recruitment, retention and 
gender equity in science, technology and mathematics higher education. Publishable summary. Oslo, Norway: 
University of Oslo, Department of Physics. Retrieved from http://iris.fp-7.org/ 
 
Henriksen, E., Dillon, J. & Ryder, J. (eds.), (2014). Understanding student participation and choice in science 
and technology education. Dordrecht: Springer. 

https://doi.org/10.1056/NEJM198110083051530
https://doi.org/10.1016/j.paid.2014.09.036
https://doi.org/10.1002/sce.10039
https://doi.org/10.7771/2157-9288.1131
http://www.ijede.ca/index.php/jde/article/view/103
https://doi.org/10.1080/0950069980200604
http://dx.doi.org/10.1080/09585190601068508
https://doi.org/10.1002/tea.20363


 

168 

 

 

Henriksen, E., Jensen, F. & Sjaastad, J. (2015). The Role of Out-of-School Experiences and Targeted 
Recruitment Efforts in Norwegian Science and Technology Students’ Educational Choice. International 
Journal of Science Education, Part B, 5(3), 203-222. https://doi.org/10.1080/21548455.2014.900585 

Hein, G. (1995). The constructivist Museum. Journal for Educaton in Museums, 16, 21-23. Retrieved from 
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.461.3236&rep=rep1&type=pdf 
 
Hein, G. (2011). Museum Education. In S. Macdonald (Ed.), A companion to museum studies (pp. 340–352). 
Chichester: Wiley-Blackwell. 
 
Hidi, S. & Renninger, K. (2006). The Four-Phase Model of Interest Development. Educational Psychologist, 
41(2), 111-127. https://doi.org/10.1207/s15326985ep4102_4 
Hildebrandt, J., Abbouri, M. and Ibrahim, M. (2014). What matters most to Saudi Arabia’s Youth?. Boston 
MA: The Boston Consulting Group (BCG); London: The British Consultancy Company (ComRes). Retrieved 
from 
(https://www.bcgperspectives.com/content/articles/public_sector_community_economic_development_wh
at_matters_most_saudi_arabias_youth/) 

Hirsch, B. J. (2005). A Place to Call Home: After-School Programs for Urban Youth. New York: Teachers 
College Press. 
 
Hirsch, B. J. (2011). Learning and development in after-school programs. Phi Delta Kappan, 92(5), 66-69. 
https://doi.org/10.1177/003172171109200516 

Hoijer, B. (2010). Emotional anchoring and objectification in the media reporting on climate change. Public 
Understanding of Science, 19(6) (2010) 717–731. https://doi.org/10.1177/0963662509348863 
 
Hoijer, B. (2011). Social Representations Theory: A New Theory for Media Research. Nordicom Review, 32, 3-
16. Retrieved from http://www.nordicom.gu.se/en/tidskrifter/nordicom-review-22011/social-
representations-theory-new-theory-media-research 
 
Holford, J., Milana, M., & Spolar, V. (2014). Adult and lifelong education: the European Union, its member 
states and the world, International Journal of Lifelong Education, 33(3), 267–274. 
https://doi.org/10.1080/02601370.2014.911518 
 
Holmegaard, H. (2013). Students' narratives, negotiations, and choices (Doctoral Dissertation). Retrieved 
from https://www.ind.ku.dk/publikationer/inds_skriftserie/2012-26-students-
narratives/HTHAfhandlingOnline.pdf 
 
Holmegaard, H. (2015). Performing a Choice-Narrative: A qualitative study of the patterns in STEM students’ 
higher education choices. International Journal of Science Education, 37(9), 1454-1477. 
http://dx.doi.org/10.1080/00313831.2012.696212  
 
Holmegaard, H., Ulriksen, L. & Madsen, L. (2014). The Process of Choosing What to Study: A Longitudinal 
Study of Upper Secondary Students' Identity Work When Choosing Higher Education. Scandinavian Journal of 
Educational Research, 58, 21-40. http://doi.org/10.1080/00313831.2012.696212 
 
Hooper-Greenhill, E. (2004). Learning from Culture: The Importance of the Museums and Galleries Education 
Program (Phase I) in England. Curator, 47(4), 428-449. https://doi.org/10.1111/j.2151-6952.2004.tb00137.x 

Hussar, K., Schwartz, S., Boiselle, E. and Noam, G. (2008). Toward a systematic evidence-base for science in 
out-of school time: The role of assessment. Cambridge, MA: Study prepared for the Noyce Foundation. 

https://doi.org/10.1080/21548455.2014.900585
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.461.3236&rep=rep1&type=pdf
https://doi.org/10.1207/s15326985ep4102_4
https://www.bcgperspectives.com/content/articles/public_sector_community_economic_development_what_matters_most_saudi_arabias_youth/
https://www.bcgperspectives.com/content/articles/public_sector_community_economic_development_what_matters_most_saudi_arabias_youth/
https://doi.org/10.1177/003172171109200516
https://doi.org/10.1177/0963662509348863
http://www.nordicom.gu.se/en/tidskrifter/nordicom-review-22011/social-representations-theory-new-theory-media-research
http://www.nordicom.gu.se/en/tidskrifter/nordicom-review-22011/social-representations-theory-new-theory-media-research
https://doi.org/10.1080/02601370.2014.911518
https://www.ind.ku.dk/publikationer/inds_skriftserie/2012-26-students-narratives/HTHAfhandlingOnline.pdf
https://www.ind.ku.dk/publikationer/inds_skriftserie/2012-26-students-narratives/HTHAfhandlingOnline.pdf
http://dx.doi.org/10.1080/00313831.2012.696212
https://doi.org/10.1111/j.2151-6952.2004.tb00137.x


 

169 

 

 

Hwang, Y. & Southwell, B. (2009). Science TV News Exposure Predicts Science Beliefs: Real World Effects 
Among a National Sample. Communication Research, 36(5), 724-742. 
https://doi.org/10.1177%2F0093650209338912 

Idris, A. (2007). Cultural barriers to improved organizational performance in Saudi Arabia. SAM Advanced 
Management Journal, 72(2), 36-54. Retrieved from 
https://www.thefreelibrary.com/Cultural+barriers+to+improved+organizational+performance+in+Saudi...-
a0166537561 

 
International Labour Organisation (ILO) (2014). Global employment trends 2014: risk of job recovery? 
Geneva: International Labour Organization. Retrieved from http://www.ilo.org/wcmsp5/groups/public/---
dgreports/---dcomm/---publ/documents/publication/wcms_233953.pdf 

James, W. (1907). Pragmatism, a New Name for Some Old Ways of Thinking. Popular Lectures on Philosophy. 
New York, NY: Longmans, Green, and Company. 

Jarvis, P. (2000). Globalisation, the Learning Society and Comparative Education. Comparative 

Education,36(3), 343-355. https://doi.org/10.1080/713656613 
 
Jeffers, A., Safferman, A., & Saffermsn S. (2004). Understanding K-12 Engineering Outreach Programs. 
Journal of professional issues in engineering education and practice, 130, 95-108. 
https://doi.org/10.1061/(ASCE)1052-3928(2004)130:2(95) 

 
Jenkins, S. (2008). Student Motivation: The Key to Educational and Economic Reform in Saudi Arabia. 
International House Journal of Education and Development, 25. Retrieved from http://ihjournal.com/student-
motivation-the-key-to-educational-and-economic-reform-in-saudi-arabia 
 
Jenkins, E. & Nelson, N. (2005). Important but not for me: students’ attitudes towards secondary school 
science in England. Research in Science & Technological Education, 23, 41-
57. https://doi.org/10.1080/02635140500068435 

Jensen, F. & Sjaastad, J. (2013). A Norwegian Out-of-school Mathematics Project’s Influence on Secondary 
Students’ STEM Motivation. International Journal of Science and Mathematics Education, 11(6), 1437-1461. 
Retrieved from https://link.springer.com/article/10.1007%2Fs10763-013-9401-4 
 
Jin, L. and Cortazzi, M. (2006). Changing Practices in Chinese Cultures of Learning. Language, Culture and 
Curriculum, 19(1), 5-20. Retrieved from https://doi.org/10.1080/07908310608668751 
 
Johnson, S. (2005). Everything bad is good for you: How today’s popular culture is actually making us 
smarter. New York: Riverhead Books. 
 

Jolly, E., Bevan, B., Buikstra, J., Eccles, J., Falk, J., Garcia, M…..Storksdieck. (2015). Identifying and supporting 
productive STEM programs in out-of-school settings. Washington, D.C.: The National Academies Press. 
Jones, G., Taylor, A. & Forrester, J. (2011). Developing a Scientist: A retrospective look. International Journal 
of Science Education, 33(12), 1653-1673. http://dx.doi.org/10.1080/09500693.2010.523484 

 
Karlsen, U. (2001). Some Things Never Change: Youth and Occupational Preferences. Acta Sociologica, 44 (3), 
pp. 243-255. http://www.jstor.org/stable/4194887 
 
Kasmo, M., Usman, A., Haron, H., Yusuf, A., Idris, F., Yunos, N., and Khafidz, H. (2015). The Compatibility 
between the Qur’an and Modern Science: A Comparative Study among Malaysian. Asian Social Science, 
11(10), 299-306. Retrieved from http://dx.doi.org/10.5539/ass.v11n10p299 

https://doi.org/10.1177%2F0093650209338912
https://www.thefreelibrary.com/Cultural+barriers+to+improved+organizational+performance+in+Saudi...-a0166537561
https://www.thefreelibrary.com/Cultural+barriers+to+improved+organizational+performance+in+Saudi...-a0166537561
http://www.ilo.org/wcmsp5/groups/public/---dgreports/---dcomm/---publ/documents/publication/wcms_233953.pdf
http://www.ilo.org/wcmsp5/groups/public/---dgreports/---dcomm/---publ/documents/publication/wcms_233953.pdf
https://doi.org/10.1080/713656613
https://doi.org/10.1061/(ASCE)1052-3928(2004)130:2(95)
http://ihjournal.com/student-motivation-the-key-to-educational-and-economic-reform-in-saudi-arabia
http://ihjournal.com/student-motivation-the-key-to-educational-and-economic-reform-in-saudi-arabia
https://doi.org/10.1080/02635140500068435
https://link.springer.com/journal/10763
https://link.springer.com/article/10.1007%2Fs10763-013-9401-4
https://doi.org/10.1080/07908310608668751
http://dx.doi.org/10.1080/09500693.2010.523484
http://dx.doi.org/10.5539/ass.v11n10p299


 

170 

 

 

Kenway, J., Bullen, E., Fahey, J., & Robb, S. (2006). Haunting the Knowledge Economy. London, Routledge. 
 
Khorsheed, M. (2015). Saudi Arabia: From Oil Kingdom to Knowledge-Based Economy. Middle East Policy, 22, 
147–157. Retrieved from http://onlinelibrary.wiley.com/doi/10.1111/mepo.12149/pdf 
 
Kim, J. (2003). The American Origins of Philosophical Naturalism. Journal of Philosophical Research (28), 83-
98. https://10.5840/jpr200328Supplement28 
 
King Abdullah Project for Developing Public Education (TATWEER). (2017). Retrieved from 
https://www.t4edu.com/en 
 
King Abdullah University of Sciences and Technology (KAUST). (n.d.). Retrieved from 
https://www.kaust.edu.sa/en 
 
Kisiel, J. (2014). Clarifying the complexities of school-museum interactions: Perspectives from two 

communities. Journal of Research in Science Teaching, 51(3), 342-367. https://doi.org/10.1002/tea.21129 
 

Knowles, M. (1950). Informal Adult Education. New York: Association Press. 

Kong, X., Dabney, K. & Tai, R. (2013). The Association between Science Summer Camps and Career Interest in 
Science and Engineering. International Journal of Science Education, Part B: Communication and Public 
Engagement, 1-11. http://dx.doi.org/10.1080/21548455.2012.760856 
 
Krapp, A. (2007). An educational-psychological conceptualisation of interest. International Journal for 
Educational and Vocational Guidance, 7, 5-21. https://doi.org/10.1007/s10775-007-9113-9 
 
Kong, X., Dabney, K. & Tai, R. (2013): The Association between Science Summer Camps and Career Interest in 
Science and Engineering. International Journal of Science Education, Part B: Communication and Public 
Engagement, 1-11. http://dx.doi.org/10.1080/21548455.2012.760856 
 
Lacroix, S. (2010).  Zaman Al-Sahwa: Al-Harkat Al-Islamiah Al-Mu’asera fe Al-Saudia. [The Awakening Era: 
Islamism Movements in Saudi Arabia]. Beirut, Lebanon: Arab Network for Research and Publishing. [In 
Arabic] 
 
Langdon, D., McKittrick, G., Beede, D., Khan, B., & Doms, M. (2011). S&E: Good Jobs Now and for the Future. 
Economics and Statistics Administration issue Brief: U.S. Department of Commerce. 
 
Larson, R. (2000). Toward a psychology of positive youth development. The American Psychologist, 55, 170–
183. http://psycnet.apa.org/doi/10.1037/0003-066X.55.1.170 

Larochelle, M., Bednarz, N., & Garrison, J. (Eds.). (1998). Constructivism and 
Education. Cambridge: Cambridge University Press. 
 
Leiner, B. M., Cerf, V., Clark, D. D., Kahn, R. E., Kleinrock, L., Lynch, D. C., Postel, J., Roberts, L. G. & Wolff, 
S.  (2009). A Brief History of the Internet. ACM SIGCOMM Computer Communication Review, 39, 22-31. 
http://doi.acm.org/10.1145/1629607.1629613 

Leinhardt, G., Knutson, K. & Crowley, K. (2003). Museum Learning Collaborative Redux. The Journal of 
Museum Education, 28(1), 23-31. https://doi.org/10.1080/10598650.2003.11510472 

Leinhardt, G., Tittle, C. and Knutson, K. (2002). Talking to Oneself: Diaries of Museum Visits, In G. Leinhardt, 
K. Crowley & K. Knutson (Eds.), Learning Conversations in Museums (pp. 103-133). Mahwah, NJ: Erlbaum. 

http://onlinelibrary.wiley.com/doi/10.1111/mepo.12149/pdf
https://www.t4edu.com/en
https://www.kaust.edu.sa/en
https://doi.org/10.1002/tea.21129
http://dx.doi.org/10.1080/21548455.2012.760856
https://doi.org/10.1007/s10775-007-9113-9
http://dx.doi.org/10.1080/21548455.2012.760856
http://psycnet.apa.org/doi/10.1037/0003-066X.55.1.170
http://dx.doi.org/10.1145/1629607.1629613
http://doi.acm.org/10.1145/1629607.1629613
https://doi.org/10.1080/10598650.2003.11510472


 

171 

 

 

Lerner, R. M. (2002). Concepts and theories of human development (3rd ed.). Mahwah, NJ: Erlbaum. 

Lerner, J. V., Bowers, E. P., Minor, K., Boyd, M. J., Mueller, M. K., Schmid, K. L., . . . Lerner, R. M. (2013). 
Positive youth development: Processes, philosophies, and programs. In R. M. Lerner, M. A. Easterbrooks, J. 
Mistry & I. B. Weiner (Eds.), Handbook of psychology: Developmental psychology (pp. 365-392). Hoboken, NJ, 
US: Wiley. 

Lerner, R. M., Lerner, J. V., Almerigi, J., Theokas, C., Phelps, E., Gestsdottir, S., Naudeau, S., ……. & von Eye, A. 
(2005). Positive youth development, participation in community youth development programs, and 
community contributions of fifth grade adolescents: Findings from the first wave of the 4-H Study of Positive 
Youth Development. Journal of Early Adolescence, 25(1), 17-71. 
https://doi.org/10.1177%2F0272431604272461 

Lewenstein, B. V. (2009). Science Books since World War II (Chapter 19). In D. Nord, M. Schudson & J. Rubin 
(Eds.), The Enduring Book: Publishing in Post-War America. Chapel Hill: University of North Carolina Press. 
 
Lincoln, Y. & Guba, E. (1985). Naturalistic Inquiry. Beverly Hills, CA: Sage. 
 
Livingstone, D. (1999). Exploring the Icebergs of Adult Learning: Findings of the First Canadian Survey of 
Informal Learning Practices. Canadian Journal for the Study of Adult Education, 13(2), 49-72. Retrieved from 
https://cjsae.library.dal.ca/index.php/cjsae/article/view/2000 
 
Livingstone, D. (2006). Informal Learning: Conceptual Distinctions and Preliminary 
Findings. Counterpoints, 249, 203-227. Retrieved from http://www.jstor.org/stable/42979596 
 
Long, D. (2005). Culture and customs of Saudi Arabia. Westport: Greenwood Press. 
 
Lucas, A. (1983). Scientific Literacy and Informal Learning. Studies in Science Education, 10(1), 1-36. 
https://doi.org/10.1080/03057268308559903 
 
Lucas, A, McManus, P. & Thomas, G. (1986). Investigating learning from informal sources: Listening to 
conversations and observing play in science museums. European Journal of Science Education, 8(4), 341-352. 
https://doi.org/10.1080/0140528860080401 

Luke, J., Stein, J., Kessler, C. & Dierking, L. (2007). Making a difference in the lives of youth: Mapping success 
with the ‘Six Cs’. Curator, 50(4): 417–34. https://doi.org/10.1111/j.2151-6952.2007.tb00283.x 
 
Lykkegaard, E. & Ulriksen, L. (2016). Choices and changes: Eccles’ expectancy-value model and upper-
secondary school students’ longitudinal reflections about their choice of a S&E education. International 
Journal of Science Education, 38(5), 701-724. http://dx.doi.org/10.1080/09500693.2015.1071899 

Lyon, G., Jafri, J., & St. Louis, K. (2012). Beyond the Pipeline: STEM Pathways for Youth Development, In 
National Institute on Out-of-school time, Afterschool Matters (Fall 2012). Wellesley, MA: NIOST. Retrieved 
from http://eric.ed.gov. proxy1.cl.msu.edu/?id=EJ992152 
 
Lyons, T. (2006). Choosing physical science courses: The importance of cultural and social capital in the 
enrolment decisions of high achieving students. In Janiuk, Ryszard & Samonek-Miciuk, Elwira (Eds.) Science 
and Technology Education for a Diverse World: Dilemmas, Needs and Partnerships, (pp. 369-384). Lublin, 
Poland: Marie Curie-Sklodowska University Press. 
 
Lyons, T., Quinn, F., Rizk, N., Anderson, N., Hubber, P., Kenny, J., et al. (2012). Starting out in STEM: A study of 
young men and women in first year science, technology, engineering, and mathematics courses. Armidale: 
SiMERR National Research Centre, University of New England. 

https://doi.org/10.1177%2F0272431604272461
https://cjsae.library.dal.ca/index.php/cjsae/article/view/2000
http://www.jstor.org/stable/42979596
https://doi.org/10.1080/03057268308559903
https://doi.org/10.1080/0140528860080401
https://doi.org/10.1111/j.2151-6952.2007.tb00283.x
http://dx.doi.org/10.1080/09500693.2015.1071899


 

172 

 

 

Mahoney, J.L., Vandell, D., Simpkins, S. & Zarrett, N. (2009). Adolescent Out-of-school Activities. In R. Lerner 
& L. Steinberg (Eds.), Handbook of Adolescent Psychology, (pp. 228-269). New York: Wiley. 

Mahoney, J.L., Larson, R., Eccles, J. (Eds.) (2005). Organized activities as contexts of development: 
Extracurricular activities, after-school and community programs. Mahwah, NJ: Erlbaum. 
 
Maltese, A. & Tai, R. (2010). Eyeballs in the Fridge: Sources of early interest in science. International Journal 
of Science Education, 32(5), 669 — 685. https://doi.org/10.1080/09500690902792385 
 
Markowitz, D. (2004). Evaluation of the Long-Term Impact of a University High School Summer Science 

Program on Students' Interest and Perceived Abilities in Science. Journal of Science Education and 

Technology 13(3), 395 - 407. https://doi.org/10.1023/B:JOST.0000045467.67907.7b 

Martin, M., Mullis, I., Foy, P and Stanco, G. (2011). TIMSS 2011 International Results in Sciences. MA: TIMSS & 
PIRLS International Study Center, Lynch School of Education, Boston College. Retrieved from 
https://timssandpirls.bc.edu/timss2011/downloads/T11_IR_Science_FullBook.pdf 
 
Martin, M., Mullis, I., Foy, P and Hooper, M. (2015). TIMSS 2015 International Results in Sciences. MA: TIMSS 
& PIRLS International Study Center, Lynch School of Education, Boston College. Retrieved from 
http://timssandpirls.bc.edu/timss2015/international-results/download-center/ 
 
Marsick, V., and Watkins, K. (1990). Informal and Incidental Learning in the Workplace. London and New 
York: Routledge. 
 
Marsick, V. & Watkins, K. (1999). Looking again at learning in the learning organization: a tool that can turn 
into a weapon! The Learning Organization, 6(5), 207-211. https://doi.org/10.1108/09696479910299820 
 
McLean, M. (2010). Citizens for an Unknown Future: developing generic skills and capabilities in the Gulf 
Context. Learning and Teaching in Higher Education, 7(2), 9-31. Retrieved from 
http://lthe.zu.ac.ae/index.php/lthehome/article/view/44/6 
 
Mellahi, K. (2000). Human resource development through vocational education in Gulf Cooperation 
Countries: The case of Saudi Arabia. Journal of Vocational Education and Training, 52(2), 331-347. Retrieved 

from: https://doi.org/10.1080/13636820000200119 
 
Merton, R. (1975). Thematic analysis in science: notes on Holton’s concept. Science as Culture, 188(4186), 
335-338. Retrieved from http://science.sciencemag.org/content/188/4186/335/tab-pdf 
 
Metz, H. (ed.). (1992). Saudi Arabia: A Country Study. Washington: GPO for the Library of Congress. Retrieved 
from http://countrystudies.us/Saudi-arabia/ 
 
Morgan, D. (2007). Paradigms lost and pragmatism regained: Methodological implications of combining 
qualitative and quantitative methods.  Journal of Mixed Methods Research, 1, 48 – 76. 
 
Morgan, D. (2014). Pragmatism as a paradigm for social research. Qualitative inquiry, 20(8), 1045-1053. 
https://doi.org/10.1177%2F1077800413513733 
 
Moscovici, S. (1963). Attitudes and opinions. Annual Review of Psychology, 14, 231-260. 
https://doi.org/10.1146/annurev.ps.14.020163.001311 

Moscovici, S. (2000). Social Representations. Explorations in Social Psychology. Cambridge, UK: Polity Press. 
 

https://doi.org/10.1080/09500690902792385
https://timssandpirls.bc.edu/timss2011/downloads/T11_IR_Science_FullBook.pdf
http://timssandpirls.bc.edu/timss2015/international-results/download-center/
https://www.emeraldinsight.com/author/Marsick%2C+Victoria+J
https://www.emeraldinsight.com/author/Marsick%2C+Victoria+J
https://www.emeraldinsight.com/author/Watkins%2C+Karen+E
https://doi.org/10.1108/09696479910299820
http://lthe.zu.ac.ae/index.php/lthehome/article/view/44/6
https://doi.org/10.1080/13636820000200119
http://science.sciencemag.org/content/188/4186/335/tab-pdf
http://countrystudies.us/saudi-arabia/
https://doi.org/10.1177%2F1077800413513733
https://doi.org/10.1146/annurev.ps.14.020163.001311


 

173 

 

 

Mullis, I., Martin, M., Foy, P and Arora, A. (2011). TIMSS 2011 International Results in Mathematics. MA: 
TIMSS & PIRLS International Study Center, Lynch School of Education, Boston College. Retrieved from 
https://timssandpirls.bc.edu/timss2011/downloads/T11_IR_Mathematics_FullBook.pdf 
 
Mullis, I., Martin, M., Foy, P and Hooper, M. (2015). TIMSS 2015 International Results in Mathematics. MA: 
TIMSS & PIRLS International Study Center, Lynch School of Education, Boston College. Retrieved from 
http://timssandpirls.bc.edu/timss2015/international-results/download-center/ 

National Science Board (NSB). (2016). Science and Engineering Indicators, 2016. Arlington, VA: National 
Science Foundation. 
 
Nisbet, M., Scheufele, D. Shanahan, J., Moy, P., Brossard, D. & Lewenstein, B. (2002). Knowledge, 
Reservations, or Promise? A Media Effects Model for Public Perceptions of Science and Technology. 
Communication Research 29(5), 584-608. http://doi.org/10.1177/009365002236196 
 
Noy, C. (2008). Sampling Knowledge: The Hermeneutics of Snowball Sampling in Qualitative Research. 
International Journal of Social Research Methodology, 11(4), 327-344. 
https://doi.org/10.1080/13645570701401305 
 
Nugent, G., Barker, B., Welch, G., Grandgenett, N., Wu, C. & Nelson, C. (2015). A Model of Factors 
Contributing to STEM Learning and Career Orientation. International Journal of Science Education, 37(7), 
1067-1088. 
https://doi.org/10.1080/09500693.2015.1017863 
 
OECD (2015). The ABC of Gender Equality in Education: Aptitude, Behaviour, Confidence, PISA. Paris: OECD 
Publishing. http://dx.doi.org/10.1787/9789264229945-en 
 
OECD (2016). Education at a Glance 2016: OECD Indicators. Paris: OECD Publishing. 
http://dx.doi.org/10.1787/eag-2016-en 
 
OECD and ILO (2011). The Saudi Employment Strategy in G20 country policy briefs. Paris: G20 meeting of 
labour and employment ministers. Retrieved from https://www.oecd.org/els/emp/48724804.pdf 
 
Olson, H. & Hergenhahn, B. (2009). An Introduction to Theories of Learning (8th ed.). NJ: Prentice Hall. 
 
Olsen, R., Prenzel, M., & Martin, R. (2011). Interest in Science: A many-faceted picture painted by data from 
the OECD PISA study. International Journal of Science Education, 33(1), 1-6. 
https://doi.org/10.1080/09500693.2010.518639 
 
Ormerod, B. & Duckworth, D. (1975). Pupils' attitudes to science: a review of research. Windsor: NFER Nelson 
Publishing Co Ltd. 
Osborne, J. & Dillon, J. (2008). Science education in Europe: Critical reflections. London: Nuffield foundation. 
 
Osborne, J., Simon, S & Collins, S. (2003). Attitudes towards science: A review of the literature and its 
implications. International Journal of Science Education, 25(9), 1049-1079. 
https://doi.org/10.1080/0950069032000032199 

Overton, W. (2010). Life-span development: Concepts and issues. In W. Overton (Ed.), Cognition, biology, 
and methods (pp. 1–29). Vol. 1 of R. M. Lerner (Ed.-in-Chief), The handbook of life-span development. 
Hoboken, NJ: Wiley. 

Packer, J. & Ballantyne, R. (2005). Solitary vs. Shared: Exploring the Social Dimension of Museum Learning. 
Curator, 48(2), 177-192. https://doi.org/10.1111/j.2151-6952.2005.tb00165.x 

https://timssandpirls.bc.edu/timss2011/downloads/T11_IR_Mathematics_FullBook.pdf
http://timssandpirls.bc.edu/timss2015/international-results/download-center/
http://doi.org/10.1177/009365002236196
https://doi.org/10.1080/13645570701401305
http://dx.doi.org/10.1787/9789264229945-en
http://dx.doi.org/10.1787/eag-2016-en
https://www.oecd.org/els/emp/48724804.pdf
https://doi.org/10.1080/09500693.2010.518639
https://doi.org/10.1080/0950069032000032199
https://doi.org/10.1111/j.2151-6952.2005.tb00165.x


 

174 

 

 

Paris, S. (Ed.). (2002). Perspectives on Object-Centered Learning in Museums. NJ: Lawrence Erlbaum 
Associates Inc. 

Patton, M. Q. (1990). Qualitative evaluation and research methods (2nd ed.). Thousand Oaks, CA: Sage 
Publications, Inc. 

Peirce, Charles S. (1992). The Essential Peirce: Selected Philosophical Writings (1867-1893), Vol. 1. IN: Indiana 
University Press. 
 

Peirce, Charles S. (1998). The Essential Peirce: Selected Philosophical Writings (1893-1913), Vol. 2. IN: Indiana 
University Press. 
 
Perry, L. and Tor, D. (2008). Understanding educational transfer: theoretical perspectives and conceptual 
frameworks. Prospects, 38, 509–526. https://doi.org/10.1007/s11125-009-9092-3 
 
Peterson, T. (2013). Expanding Minds and Opportunities: Leveraging the Power of Afterschool and Summer 
Learning for Student Success. Washington, D.C.: Collaborative Communications Group. 
 
Plunkett, J. (2011, November 7). BBC Radio 1 facing pressure to chase younger audience. The Guardian. 
Retrieved from https://www.theguardian.com/media/2011/nov/07/radio-1-pressure-chase-younger-
audience 

Poole, S. J., DeGrazia, J. L., & Sullivan, J. F. (1999). Assessing K-12 pre-engineering outreach programs. In 29th 
Annual frontiers in education conference, 1999 (Vol.1) (pp. 11B5–11B15). IEEE. 
 
Prensky, M. (2001). Digital Natives, Digital Immigrants Part 1. On the Horizon, 9 (5), 1-6. 
https://doi.org/10.1108/10748120110424816 
 
Prokop, M. (2003). Saudi Arabia: The politics of education. International Affairs, 79(1), 77-89. Retrieved from 
https://doi.org/10.1111/1468-2346.00296 

Rahimi, F. (2014). A model for sociocultural interactions in museums, Museum Management and 
Curatorship, 29(2), 174-187. https://doi.org/10.1080/09647775.2014.888821 
 
Rashed, M. and Onaizan, A. (2012). Kingdom of Saudi Arabia: Facts and Numbers. Jeddah, Saudi Arabia: Saudi 
Geological Survey Committee. 
 
Raffe, D. (2011). Policy borrowing or policy learning? How (not) to improve education systems. (CES Briefing 
No. 57. Ref 1160). London: House of Commons 
Raffe, D. & Spours, K. (eds.) (2007). Policy‐making and Policy Learning in 14‐19 Education. London: Institute 
of Education, University of London. 
 
Resnick, L. (1987). Learning In School and Out. Educational Researcher, 16(9), 13-20. 
https://doi.org/10.3102%2F0013189X016009013 
 
Rennie, L. (2015). John Falk and Lynn Dierking: building the field of informal/free-choice science education. 
Cultural Studies of Science Education, 11(1): 127-146. https://doi.org/10.1007/s11422-015-9707-3 
 
Rennie, L., Feher, E., Dierking, L & Falk, J. (2003). Toward an Agenda for Advancing Research on Science 
Learning in Out-of-School Settings. Journal of research in Science Teaching, 40(2), 112–120. 
https://doi.org/10.1002/tea.10067 
 

https://www.theguardian.com/media/2011/nov/07/radio-1-pressure-chase-younger-audience
https://www.theguardian.com/media/2011/nov/07/radio-1-pressure-chase-younger-audience
https://doi.org/10.1108/10748120110424816
https://doi.org/10.1111/1468-2346.00296
https://doi.org/10.1080/09647775.2014.888821
https://doi.org/10.3102%2F0013189X016009013
https://doi.org/10.1007/s11422-015-9707-3
https://doi.org/10.1002/tea.10067


 

175 

 

 

Rennie, L. & Johnston, D. (2004). The Nature of Learning and Its Implications for Research on Learning from 
Museums. Science Education, 88(S1), 4-16. https://doi.org/10.1002/sce.20017 
 
Renninger, K. & Hidi, S. (2011). Revisiting the Conceptualization, Measurement, and Generation of Interest. 
Educational Psychologist, 46(3), 168-184. https://doi.org/10.1080/00461520.2011.587723 
 
Resnick, L. (1987). Learning In School and Out. Educational Researcher, 16(9), 13-20. 
https://doi.org/10.3102%2F0013189X016009013 
 
Romanowski, M., Alkhateeb, H. and Nasser, R. (2018). Policy borrowing in the gulf cooperation council 
countries: Cultural scripts and epistemological conflicts. International Journal of Educational Development, 
60, 19-24. Retrieved from https://doi.org/10.1016/j.ijedudev.2017.10.021 
 
Rostow, W. (1959). The Stages of Economic Growth. The Economic History Review 12(1), 1-16. Retrieved 
from http://onlinelibrary.wiley.com/doi/10.1111/j.1468-0289.1959.tb01829.x/abstract 
 
Saif, A. & Asiri, A. (2017). Attitudes of Elementary Schools Students in Najran District towards Science. 
Journal of education and practice. 8 (27), 231-238. 
 
Salem, F. & Mourtada, R. (2011). Facebook usage: Factors and Analysis. In Dubai School of Government. Arab 
Social Media Report Vol.1, (PP. 1-18). Retrieved from 
http://www.arabsocialmediareport.com/UserManagement/PDF/ASMR%20Report%201.pdf 
 
Saudi Arabia Social Media Statistics 2018 [Web log post]. (2018, May 28). Retrieved from 
https://www.globalmediainsight.com. (2018, November 21).   
 
Saudi Communications and Information Technology Commission (CITC). (2016). Annual report, 2016. 
Retrieved from http://www.citc.gov.sa/en/mediacenter/annualreport/Documents/PR_REP_012Eng.pdf 
 
Saudi Commission for Tourism and National Heritage (SCTH). (2017). Retrieved from 
https://scth.gov.sa/en/Antiquities-Museums/Pages/default.aspx 
 
Saudi Ministry of Education (MOE). (2014). Owdiat Al-Teqnia: Al-Waqea wa Al-Maamoual [Techno-Valleys in 
Saudi Universities: Ambitions and Reality, workshop report]. Riyadh, Saudi Arabia: Ministry Deputyship for 
Planning and Information. [In Arabic]. Retrieved from 
https://www.moe.gov.sa/ar/docs/Doc1/%D8%AA%D9%82%D8%B1%D9%8A%D8%B1%20%D9%88%D8%B1%
D8%B4%D8%A9%20%D8%A3%D9%88%D8%AF%D9%8A%D8%A9%20%D8%A7%D9%84%D8%AA%D9%82%D
9%86%D9%8A%D8%A9%20_%D9%86%D9%87%D8%A7%D8%A6%D9%8A.pdf 
 
Saudi Vision 2030. (2017, November 15). Retrieved from http://vision2030.gov.sa/en/media-center 
 
Saxon, J., Treffinger, D. & Young, G. (2003). Camp invention: A creative, inquiry-based summer enrichment 
program for elementary students. Journal of Creative Behaviour, 37(1):64-74. 
https://doi.org/10.1002/j.2162-6057.2003.tb00826.x 

Sawyer, B., Fellenz, R., Burton, H., Gittings-Carlson, L., Lewis-Mahoney, J. & Woolbaugh, W. (2002). Adult 
museum programs: Designing meaningful experiences. Oxford: AltaMira Press. 
 
Schibeci, R. (2008). Attitudes to Science: an update. Studies in Science Education, 11, 26-59. 
https://doi.org/10.1080/03057268408559913 
 

https://doi.org/10.1002/sce.20017
https://doi.org/10.1080/00461520.2011.587723
https://doi.org/10.3102%2F0013189X016009013
https://doi.org/10.1016/j.ijedudev.2017.10.021
http://onlinelibrary.wiley.com/doi/10.1111/j.1468-0289.1959.tb01829.x/abstract
http://www.arabsocialmediareport.com/UserManagement/PDF/ASMR%20Report%201.pdf
https://www.globalmediainsight.com/
http://www.citc.gov.sa/en/mediacenter/annualreport/Documents/PR_REP_012Eng.pdf
https://scth.gov.sa/en/Antiquities-Museums/Pages/default.aspx
https://www.moe.gov.sa/ar/docs/Doc1/%D8%AA%D9%82%D8%B1%D9%8A%D8%B1%20%D9%88%D8%B1%D8%B4%D8%A9%20%D8%A3%D9%88%D8%AF%D9%8A%D8%A9%20%D8%A7%D9%84%D8%AA%D9%82%D9%86%D9%8A%D8%A9%20_%D9%86%D9%87%D8%A7%D8%A6%D9%8A.pdf
https://www.moe.gov.sa/ar/docs/Doc1/%D8%AA%D9%82%D8%B1%D9%8A%D8%B1%20%D9%88%D8%B1%D8%B4%D8%A9%20%D8%A3%D9%88%D8%AF%D9%8A%D8%A9%20%D8%A7%D9%84%D8%AA%D9%82%D9%86%D9%8A%D8%A9%20_%D9%86%D9%87%D8%A7%D8%A6%D9%8A.pdf
https://www.moe.gov.sa/ar/docs/Doc1/%D8%AA%D9%82%D8%B1%D9%8A%D8%B1%20%D9%88%D8%B1%D8%B4%D8%A9%20%D8%A3%D9%88%D8%AF%D9%8A%D8%A9%20%D8%A7%D9%84%D8%AA%D9%82%D9%86%D9%8A%D8%A9%20_%D9%86%D9%87%D8%A7%D8%A6%D9%8A.pdf
http://vision2030.gov.sa/en/media-center
https://doi.org/10.1002/j.2162-6057.2003.tb00826.x
https://doi.org/10.1080/03057268408559913


 

176 

 

 

Schreiner, C. & Sjoberg, S. (2007). Science education and youth's identity construction - two incompatible 
projects? In D. Corrigan, J. Dillon, & R. Gunstone (Eds.), The Re-emergence of Values in the Science 
Curriculum. Rotterdam: Sense Publishers. 
 
Schwab, K. (2016). The Global Competitiveness Report 2016-2017. World Economic Forum, 09/2016. 
Retrieved from http://www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf 
 
Scribner, S. & Cole, M. (1973). Cognitive Consequences of Formal and Informal Education. Science, 
182(4112), 553-559. http://doi.org/10.1126/science.182.4112.553 
 
Seymour, E. & Hewitt, N.M. (1997). Talking about Leaving Why Undergraduates Leave the Sciences. Boulder, 
CO: Westview Press.  

Shakir, M. (2005). Mouswa’at Tareekh Al-Khaleej Al-Arabi. [The Encyclopedia of the Arabian Gulf History]. 
Amman, Jordan: Osama House for Publishing and Distribution. [In Arabic] 
 
Shanahan, M. (2009). Identity in science learning: exploring the attention given to agency and structure in 
studies of identity. Studies in Science Education, 45, 43-64. https://doi.org/10.1080/03057260802681847 
 
Sherry, J. L., Lucas, K., Greenber, B. & Lachlan, K. (2006). Video game uses and gratifications as predictors. In 
P. Veroderer & J. Bryant, Playing video games: motives, responses, and consequences (pp. 213-224). 
Mahwah, N.J.: Erlbaum. 
 
Shuwaiyer, M. (ed.) (2000).  Majmouat Fatawa wa Maqalat Al-Sheikh Bin Baz (2). [The Encyclopedia of Sheikh 
Abdulaziz bin Baz’s Religious Views and Articles (Volume 2)]. Riyadh, Saudi Arabia: Al-Qasim House for 
Publishing. [In Arabic] 
 
Spencer, M., Dupree, D. & Hartmann, T. (1997). A Phenomenological Variant of Ecological Systems Theory 
(PVEST): A self-organization perspective in context. Development and Psychopathology, 9(4), 817-833. 
Retrieved from https://repository.upenn.edu/gse_pubs/4 
 
Stake, J., & Mares, K. (2005). Evaluating the impact of science‐enrichment programs on adolescents' science 

motivation and confidence: The splashdown effect. Journal of Research in Science Teaching, 42(4), 359-375. 

https://doi.org/10.1002/tea.20052 

Stanger, N., Alnaghaimshi, N. & Pearson, E. (2017). How do Saudi youth engage with social media? First 
Monday, 22(5). http://dx.doi.org/10.5210/fm.v22i15.7102 

Stanton, S. (1999). Museums, Families and Cultural Models. Visitor Studies Today, 2(3), 6-9. Retrieved from 
http://www.informalscience.org/museums-families-and-cultural-models 

Stevens, S., Shin, N., Delgado, C., Cahill, C., Yunker, M., & Krajcik, J. (2007). Fostering students’ understanding 
of interdisciplinary science in a summer science camp. Paper presented at the annual meeting of the 
National Association of Research in Science Teaching, New Orleans, LA. 

Stohlmann, M., Moore, T., Roehrig, G. & McClelland, J. (2011). Year-long impressions of a middle school 
STEM integration program. Middle School Journal, 43(1), 32–40. https://doi.org/10.5703/1288284314653 
 
Tai, R., Qi Liu, C., Maltese, A. & Fan, X. (2006, May 26). Planning Early for Careers in Science. Science, 312, 
1143-1144. http://doi.org/10.1126/science.1128690 
 
 

https://www.roseproject.no/network/countries/norway/eng/nor-schreiner-values2006.pdf
https://www.roseproject.no/network/countries/norway/eng/nor-schreiner-values2006.pdf
http://www3.weforum.org/docs/GCR2016-2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf
http://www3.weforum.org/docs/GCR2016-2017/05FullReport/TheGlobalCompetitivenessReport2016-2017_FINAL.pdf
http://doi.org/10.1126/science.182.4112.553
https://doi.org/10.1080/03057260802681847
https://repository.upenn.edu/gse_pubs/4
https://doi.org/10.1002/tea.20052
http://dx.doi.org/10.5210/fm.v22i15.7102
http://www.informalscience.org/museums-families-and-cultural-models
https://doi.org/10.5703/1288284314653
http://doi.org/10.1126/science.1128690


 

177 

 

 

Taylor, A. (2018, April 5). ‘Black Panther’ expected to be first film shown in Saudi Arabian cinema after 35-
year ban lifts. The Washington Post. Retrieved from 
https://www.washingtonpost.com/news/worldviews/wp/2018/04/05/black-panther-expected-to-be-first-
film-shown-in-saudi-arabian-cinema-after-35-year-ban-lifts/ 
 
The Excellence Research Center of Science and Mathematics Education (ECSME). (2017). Retrieved from 
https://ecsme.ksu.edu.sa/en/node/550 
 
The Authority of House of Lords (AHL) (2014). International Science, Technology, Engineering and 
Mathematics (STEM) students (Fourth report). London: House of Lords. Retrieved from 
https://publications.parliament.uk/pa/ld201314/ldselect/ldsctech/162/162.pdf 
 
Tracey, T. (2002). Development of interests and competency beliefs: A 1-year longitudinal study of fifth-to 
eighth-grade students using the ICA-R and structural equation model. Journal of Counseling Psychology, 
49(2), 148-163. http://doi.org/10.1037/0022-0167.49.2.148 

Tracey, T., & Ward, C. (1998). The structure of children's interests and competence perceptions. Journal of 
Counseling Psychology, 45(3), 290-303. http://dx.doi.org/10.1037/0022-0167.45.3.290 
 
Trochim, W. (2005). Research methods knowledge base. Retrieved from 
http://www.socialresearchmethods.net/kb/ (June 25, 2018) 

Tytler, R. & Osborne, J. (2012). Student Attitudes and Aspirations towards Science. In B. Fraser, K. Tobin & C. 
McRobbie (Eds.), Second international handbook of Science Education Vol. 24 Part One (pp. 597-626). 
Dordrecht, Heidelberg, New York, London: Springer. 

Tyler-Wood, T., Ellison, A., Lim, O. & Periathiruvadi, S. (2012). Bringing Up Girls in Science (BUGS): The 
Effectiveness of an Afterschool Environmental Science Program for Increasing Female Students’ Interest in 
Science Careers. Journal of Science, 21, 46-55. http://doi.org/10.1007/s10956-011-9279-2 
 
Tyler-Wood, T., Knezek, G. & Christensen, R. (2010). Instruments for Assessing Interest in STEM Content and 
Careers. Journal of Technology and Teacher Education, 18(2), 345-368. Waynesville, NC: Society for 
Information Technology & Teacher Education. Retrieved 
from https://www.learntechlib.org/primary/p/32311/ 
 
Ulriksen, L., Madsen, L., and Holmegaard, H. (2010). What do we know about explanations for drop out/opt 
out among young people from STEM higher education programmes?. Studies in Science Education, 46(2), 
209 - 244. Retrieved from https://doi.org/10.1080/03057267.2010.504549 
 
UNESCO's International Bureau of Education (IBE). (2011). World Data on Education: Saudi Arabia, 7th 
edition. Geneva, Switzerland: International Bureau of Education. Retrieved from 
http://www.ibe.unesco.org/fileadmin/user_upload/Publications/WDE/2010/pdf-versions/Saudi_Arabia.pdf 

Varney, M., Janoudi, A., Aslam, D., & Graham, D. (2012). Building young engineers: TASEM for third graders 
in Woodcreek Magnet Elementary School. IEEE Trans Education, 55(1), 78-82. 
https://doi.org/10.1109/TE.2011.2131143 
 
Vasiliev, A. (2000). Tareekh Al-Arabiyah Al-Saudiah [The History of Saudi Arabia]. Beirut, Lebanon: All Prints 
Distributors and Publishers. [In Arabic] 
 
Vidal Rodeiro, C. (2007). A Level Subject Choice in England: Patterns of Uptake and Factors Affecting Subject 
Preferences. Cambridge: Cambridge Assessment. 

https://www.washingtonpost.com/news/worldviews/wp/2018/04/05/black-panther-expected-to-be-first-film-shown-in-saudi-arabian-cinema-after-35-year-ban-lifts/
https://www.washingtonpost.com/news/worldviews/wp/2018/04/05/black-panther-expected-to-be-first-film-shown-in-saudi-arabian-cinema-after-35-year-ban-lifts/
https://ecsme.ksu.edu.sa/en/node/550
https://publications.parliament.uk/pa/ld201314/ldselect/ldsctech/162/162.pdf
http://doi.org/10.1037/0022-0167.49.2.148
http://psycnet.apa.org/doi/10.1037/0022-0167.45.3.290
http://www.socialresearchmethods.net/kb/
http://doi.org/10.1007/s10956-011-9279-2
https://www.learntechlib.org/primary/p/32311/
https://doi.org/10.1080/03057267.2010.504549
http://www.ibe.unesco.org/fileadmin/user_upload/Publications/WDE/2010/pdf-versions/Saudi_Arabia.pdf
https://doi.org/10.1109/TE.2011.2131143


 

178 

 

 

Vygotsky, L.S. (1978). Mind in society: The development of higher mental processes, ed. M. Cole, V. John-
Steiner and E. Souberman. Cambridge: Harvard University Press. 
 
Vygotsky, L.S. (1986). Thought and language. Cambridge, Mass.: The MIT Press.  
 
Wang, M. & Degol, J. (2013). Motivational pathways to STEM career choices: Using expectancy–value 
perspective to understand individual and gender differences in STEM fields. Developmental Review, 33, 304-
340. http://dx.doi.org/10.1016/j.dr.2013.08.001 

Weil, S. (2002). Making Museums Matter. Washington D.C.: The Smithsonian Institute. 
 
Weiner, B. (2000). Intrapersonal and Interpersonal Theories of Motivation from an Attributional Perspective. 
Educational Psychology Review, 12(1), 1-14. https://doi.org/10.1023/A:1009017532121 

Weiner, B. (2010). The Development of an Attribution-Based Theory of Motivation: A History of 
Ideas. Educational Psychologist, 45, 28-36. https://doi.org/10.1080/00461520903433596 
 

Weinberg, A., Basile, C. & Albright, L. (2011). The Effect of an Experiential Learning Program on Middle 

School Students’ Motivation toward Mathematics and Science. Research in Middle Level Education, 35(3), 1-

12. http://doi.org/10.1080/19404476.2011.11462086 

Wellington, J. (1990). Formal and Informal Learning in Science: The Role of Interactive Science Centers. 
Physics Education, 25, 247-252. http://doi.org/10.1088/0031-9120/25/5/307 
 
Wenger, E. (1998). Communities of Practice: Learning, Meaning, and Identity. NY: Cambridge University 
Press.  

Wenger, E. (2000). Communities of Practice and Social Learning Systems. Organisation 7(2), 225-246. 
https://doi.org/10.1177/135050840072002 
 
Wigfield, A., J., Eccles, J., Fredricks, J., Simpkins, R., Roeser, R. & Schiefele, U. (2015). Development of 
Achievement Motivation and Engagement. In M. Lamp (Volume. Ed), Handbook of Child Psychology and 
Developmental Science Vol. 3 (7th edition) (pp. 657–700). Hoboken, NJ: Wiley. 
https://doi.org/10.1002/9781118963418.childpsy316 
 
Wigfield, A., J., Eccles, J., Schiefele, U., Roeser, R. & Davis-Kean, P. (2006). Development of Achievement 
Motivation. In N. Eisenberg (Volume. Ed), Handbook of child psychology Vol.3 (6th Edition) (pp. 934–1002). 
Hoboken, NJ: Wiley. 

 
Wiseman, A., Alromi, N. and Alshumrani, S. (2013). Science Education Impacts on Labor Market and 
University Expectations of Students by Citizenship Status in the Kingdom of Saudi Arabia: a comparative 
analysis using TIMSS 2007 data. Citizenship, Social and Economics Education, 12(3), 216-229. Retrieved from 
http://dx.doi.org/10.2304/csee.2013.12.3.216 
 
 
 
 
 
 
 
 
 
 

http://dx.doi.org/10.1016/j.dr.2013.08.001
https://doi.org/10.1023/A:1009017532121
https://doi.org/10.1080/00461520903433596
http://doi.org/10.1080/19404476.2011.11462086
http://doi.org/10.1088/0031-9120/25/5/307
https://doi.org/10.1177%2F135050840072002
https://doi.org/10.1002/9781118963418.childpsy316
http://dx.doi.org/10.2304/csee.2013.12.3.216


 

179 

 

 

APPENDICES 

APPENDIX A: INFORMATION SHEET 

 

 

 

Participant Information Sheet 

Research title: Exploring the Impact of Learning in Out-of-School Time Settings on Saudi University 

Graduates’ Aspirations to Major and Work in Science and Engineering-related Fields 

Dear participant 

My name is Abdullah Aljuwaiber, a doctoral student at the Graduate School of Education at Bristol 

University. You are being invited to take part in this study, which explores the influence of out-of-

school time (OST) learning on youth’s specialisations in science and engineering fields. This sheet 

provides brief information on the study you are about to participate in, and will help you to 

understand what this study will involve. Please take your time to read the following information 

carefully and feel free to ask if anything is unclear. 

The Purpose of the Study 

The study aims to explore the influence of OST learning activities (such as science museums, zoos, 

summer camps, after-school clubs, social media, TV shows, etc.) on Saudi youth’s aspirations 

towards and interests in majoring and working in science and engineering specialisations. Using a 

theoretical model called "Expectancy-Values theory", your responses about the past OST 

experiences encountered and how they influenced your academic and career decisions will be 

analysed. The research will help in providing insights on how and what kind of OST programmes and 

activities have an impact on the success expectancy and values Saudi graduates hold towards 

science and engineering fields. 

The Research Sample 

The sample of this research will purposefully comprise between 12 to 16 young male and female 

Saudi people majoring in science and engineering fields who are about to graduate or have recently 

graduated from a Saudi or non-Saudi university. 

The Research Method 

A single interview with open questions will be conducted. The interview will take approximately 45-

60 minutes. The interview are designed to encourage you to expand on the topic and elaborate on 

the influential scenarios various past OST learning experiences have on your aspiration to specialise 

in science and engineering. 
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Confidentiality and Anonymity 

All information and responses will be treated confidentially. Only the researcher and the 
researcher’s supervisor will have access to it. Your name will be changed to be unidentifiable and 
the data will be securely stored in the Bristol University’s drive storage. Whenever the study is 
completed, the data will then be destroyed in a secure way. No identifiable names or data will be 
provided to any other third party. 
 
Withdrawal from the Study 

If you decide to participate, you will be asked to sign a consent form. Kindly be informed that the 

interview will be audio-recorded for research purposes. You have the right to withdraw from the 

interview at any time if you feel uncomfortable with the conduct of the research without the need 

for providing any explanation. If so, the provided data will be deleted in a secure manner. 

Queries and Complaints 

If you have any queries or complaints regarding the conduct of the research, please feel free to 

contact the researcher or the supervisor, if needed. 

 

Contact details 

Bristol University 

Graduate School of Education 

35 Berkeley Square 

Bristol, BS8 1JA 

Tel:+44(1) 1179289000 

 

Researcher 

Mr.Abdullah Al-Juwaiber 

 

Supervisor: 

Dr. David Bainton 
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APPENDIX B: INFORMATION SHEET (Arabic) 

 

 

 

 معلومات عن الدراسة البحثية

استكشاف أثر البرامج واألنشطة خارج وقت ومنهج المدرسة الرسمي في المملكة العربية "عنوان البحث: 

 "والهندسةالسعودية على طموحات الخريجين السعوديين للتخصص والعمل في مجاالت العلوم 

 

 عزيزي المشارك

لقد تم دعوتك للمشاركة في هذه الدراسة التي تستكشف طبيعة األثر الذي تحدثه البرامج والنشاطات خارج نطاق المدرسة 

الرسمي على تخصصات الفتيات والشباب المتخرجين من كليات العلوم والهندسة. هذا المستند سيعرض بعض المعلومات 

التي ستشارك فيها، وتهدف للمساعدة في فهم طبيعة وبعض تفاصيل هذه الدراسة. أرجو قراءة  واإلضاءات حول الدراسة

 المعلومات التالية وعدم التردد في االستفسار عن أي جزئية أو طرح أي سؤال.

 

 الهدف من الدراسة

 متاحف العلمية، حدائقتهدف الدراسة إلى استكشاف وتحليل آثار برامج وأنشطة خارجة عن نطاق الدراسة الرسمية )كال

الحيوانات، المخيمات العلمية والصيفية، األندية الطالبية، البرامج التلفزيونية واألفالم، ووسائل التواصل االجتماعي، 

الخ.( على طموح واهتمام الفتاة والشاب في السعودية للتخصص في المسارات األكاديمية والوظيفية ذات الطابع الهندسي 

ة ستوظف وتستخدم نموذج عالمة النفس التربوي )د. جاكلين إيكليس( وزمالؤها المسمى بـ)نظرية التوقع والعلمي. الدراس

والقيم أثناء اتخاذ القرارات(. خالل هذه الدراسة، سيتم تحليل ردودك وبياناتك حول الخبرات والتجارب السابقة خارج 

 الل مرحلة المدارس أو بدايات الجامعة.نطاق المدرسة التي أثرت في اختيارك لتخصصك الحالي، سواء خ

سيساعد البحث في إعطاء إضاءات ومرئيات مهمة حول نوع وكيفية تأثير هذه البرامج الالصفية واألنشطة الالمنهجية 

 على توقعات النجاح والقيم الذاتية المرتبطة بالتخصص لدى خريجي مجاالت العلوم والهندسة.

 عينة البحث

متخصص في مجاالت العلوم والهندسة ممن هم على وشك التخرج أو تخرجوا مؤخرا،  16إلى  12يستهدف البحث انتقاء 

 سواء من جامعة سعودية أو غير سعودية.

 األداة البحثية

سيتم إجراء البحث من خالل مقابلة تحتوي على أسئلة مفتوحة تستهدف االستطراد والتوسع في موضوع البحث خالل 

 45لذكريات المرتبطة بالتجارب التي أثرت في اختيارك للتخصص. تستغرق المقابلة ما بين ال إجابة هذه األسئلة وسرد ا

 دقيقة. 60دقيقة إلى 
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 سياسة اإلفشاءالسرية و

كل المعلومات الشخصية والبيانات ستعامل بكامل السرية، ولن تكون هناك مدخلية لهذه المعلومات إال للباحث والمشرف 

اإلطار وفي حال االقتباس، سيتم تغيير اسمك ليكون رمزا يصعب على أي أحد تحديده وسيتم على الدراسة. في هذا 

تخزين بيانات مقابلتك في قرص خاص تابع لجامعة بريستول. وحين االنتهاء من الدراسة، سيتم التخلص من هذه البيانات 

 بطريقة آمنة، ولن يكون هناك إفشاء ألي اسم أو معلومة ألي طرف ثالث.

 نسحاب من الدراسةاال

في حال الموافقة للمشاركة في الدراسة، سيتم توقيع استمارة موافقة للمشاركة في البحث. وسيتم تسجيل المقابلة صوتيا 

ألسباب بحثية. لديك الحق في االنسحاب من المقابلة في أي وقت متى ما شعرت بعدم االرتياح حيال طريقة المقابلة ومن 

 وفي حال تم إلغاء المقابلة، سيتم التخلص من الجزء المسجل من البيانات بطريقة آمنة.دون الحاجة ألي توضيح. 

 االستفسارات والشكوى

في حال وجود أي تساؤل أو شكوى فيما يتعلق بالمقابلة أو اإلجراءات البحثية، الرجاء عدم التردد في التواصل مع الباحث 

 لشرح ذلك أو المشرف إذا استدعت الحالة ذلك.

 

 لومات االتصالمع

 جامعة بريستول

 قسم التربية

 كلية التربية للدراسات العليا
35 Berkeley Square 

Bristol, BS8 1JA 

 1179289000 (1)44+هاتف: 

 

 الباحث

 عبدهللا آل جويـبر/ السيد

 

 المشرف على الدراسة

 د. ديفيد بــيـنـتـون
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APPENDIX C: THE CONSENT FORM 

 

 

 

 

Consent Form 
Title of the study: 

"Exploring the Impact of Learning in Out-of-School Time Settings on Saudi University Graduates’ 
Aspirations to Major and Work in Science and Engineering-related Fields" 

 
 

 Please tick the box 

I have read the participant information sheet that explains the general purpose and 
aims of the above research study, and I have been given the opportunity to ask 

questions about the project and my participation. 
☐ 

I am aware that my participation in this interview is voluntary, and I have the right 
to withdraw from the interview at any time without the need for explanation. In this 

case, the data given will be deleted immediately in a secure manner. 
☐ 

I agree to take part in this study, and I am willing to be interviewed by the 
researcher, and to have my interview audio-recorded. 

☐ 

I understand that all personal information and responses will remain confidential, 
and my identity will be protected. I agree to the use of my quotes anonymously in 

the research. 
☐ 

I am aware that all the data collected will be used for educational and academic 
purposes only.  

☐ 

 
 
 
 
                                     Date    Signature 
 
 
 
Name of Researcher       Date    Signature 
 

 

 

 

 

 

Graduate School of Education 

 

Name of Participant 
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APPENDIX D: THE CONSENT FORM (Arabic) 

 

 

 

 الموافقة على المشاركة في البحث نموذج

 عنوان الدراسة:

استكشاف أثر البرامج واألنشطة خارج وقت ومنهج المدرسة الرسمي في المملكة العربية السعودية على طموحات "

 "العلوم والهندسةالخريجين السعوديين للتخصص والعمل في مجاالت 

"Exploring the Impact of Learning in Out-of-School Time Settings on Saudi University Graduates’ 
Aspirations to Major and Work in Science and Engineering-related Fields" 

 
 

 (الرجاء وضع عالمة ) 

الدراسة، وأنني أُعطيت الفرصة لالستفسار  أقر بأنني قرأت ورقة المعلومات عن البحث وأهداف

 والسؤال عن البحث وطبيعة المشاركة.
☐ 

أقر بأن مشاركتي في هذه المقابلة هي أمر طوعي تام. كما أقر أيضا بأنني على تمام المعرفة بأنني 

حر في االنسحاب من المقابلة متى شئت من دون الحاجة لتوضيح األسباب وأن كل البيانات سيتم 

 لتخلص منها فورا في حال االنسحاب.ا
☐ 

 ☐ أوافق على المشاركة في هذه الدراسة واستخدام التسجيالت الصوتية المرافقة للمقابلة لجمع البيانات.

أنا على علم تام بأن المعلومات الشخصية والبيانات ستعامل بكامل السرية، كما أنني أوافق على 

المقابلة ضمن هذا اإلطار من السرية وعدم ذكر المعلومات  استخدام بعض االقتباسات من نتائج

 الشخصية.
☐ 

 ☐ أقر بأني على علم بأن جميع البيانات ستستخدم فقط من أجل أغراض بحثية وأكاديمية.

 
 

           
 

 التاريخاسم المشارك                                                            
 
 

           
 

 اسم الباحث                                      التاريخ                             
 
 
 

 

 التوقيع
 

 

 التوقيع
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APPENDIX E: THE RESEARCH ETHICS FORM 
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APPENDIX F: EXAMPLE OF THE ANALYSING PROCESS USING 

THE HIGHLIGHTING AND COMMENTS FUNCTIONS OF MS 

WORD 
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APPENDIX G: EXAMPLE OF HOW A MATRIX IS 

CONSTRCUTED FROM A PARTICIPANT’S TRANSCRIPT IN 

RELATION TO A PARTICULAR ACTIVITY 

This section presents an example of how "participants’ influence matrices" were constructed based 

on the participants’ narratives and descriptions about the influence of a particular OST-learning 

activity. In specific, this example details how the narrative of Bilal about the impact of an 

extracurricular club through the secondary school on his choice to architecture as a specialisation 

and career path.  

While describing the significant impact the above-mentioned art club had on his initial interest 

in architecture, his narrative pointed to how this club ignited a high level of interest in artistic 

designs and activities as shown in yellow highlight below. 

 

 

   

Driven by the analysis of the tone and semantics of the yellow highlighted text, which describes how 

the interest subjective value was influenced, a big red circle was pinned onto the intersection of 

"Interest" from the EVT components (x-axis) with "Organised OST activities" from the OST-learning 

interventions (y-axis).  
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After that, Bilal elaborated more and described the impact of this activity on his self-confidence and 

success expectancy within this field as shown in grey highlight below. 

Similarly, analysing the tone and semantics of the grey highlighted text, which describes how the 

success expectancy and self-confidence were influenced, another big red circle was put onto the 

intersection of "Success expectancy" from the EVT components (x-axis) with "Organised OST 

activities" from the OST-learning interventions (y-axis) as shown below.  

 

 

 

 

 

 

 

 

 

 

 

 

Lastly, Bilal described how inviting some famous artists and calligraphers by this club was influential 

on his educational/career choice, specifically on the attainment value, future self-image, and 

possible-self as shown in green highlight below .  
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The tone and semantics of this sentence was also analysed. Therefore, another big red circle was 

pinned onto the intersection of "attainment subjective task value" from the EVT components (x-

axis) with "Organised OST activities" from the OST-learning interventions (y-axis) as shown below. 

This mechanism of translating the participants’ narratives into small and bigger red circles was very 

helpful in guiding the analysing process and capturing the complexities associated with 

understanding the impacts of OST-learning interventions on students’ enrollment behaviour. 
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APPENDIX H: THE INFLUNTIAL MATRICES USED TO 

ANALYSE AND DETECT TRENDS, COMMONALITIES, AND 

DISCREPANCIES AMONG AND WITHIN GROUPS 
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APPENDIX I: YOUTH UNEMPLOYMENT IN SAUDI ARABIA 

Historical Background 

Unlike many other nations, the Saudi economy has not passed through the default phases of 

economic growth, which are: the traditional society, the take-off preconditions, the take-off, the 

drive to maturity, and the age of mass consumption. In SA, society immediately experienced the 

mass consumption phase because of the huge revenues from oil, which were discovered 

concurrently with the establishment of the state. Thus, the wealth of the fledging state was mainly 

derived from exported oil revenues rather than the evolution of default internal productive forces 

and innovative manufacturing industries, as is the case in normal capitalist economies such as South 

Korea. Furthermore, extracting and exporting oil was not a labour-intensive process and required 

few specialist foreign experts. The early dependence on oil revenues by SA resulted in heavy reliance 

on an imported foreign workforce, who were sufficiently educationally qualified to build major 

infrastructure projects for the new state. Consequently, there was no imperative to make the 

development of a qualified national workforce a priority (Rostow, 1959; Alkhedr, 2010, p. 47). 

Such a development trajectory has rendered the Saudi economy a rentier economy, which occurs 

when an economy depends on a sole natural raw source. This, along with the fact that 95% of the 

population was illiterate when SA was established, has had deep and lasting effects on SA at both 

socio-economic and political levels. Assidmi and Wolgamuth (2016) claimed that the increasing rate 

of Saudi youth unemployment (currently 30%) has accumulated over decades as a result of deep 

problems within three systems: the education system, the employment system, and the social 

system (Assidmi and Wolgamuth, 2016).  

Family, Tribe, and Social Status Influences 

Over time, the culture of SA has become a fairly homogeneous and collectivistic culture that 

complies strictly with Islamic principles and teachings (Alanazi and Rodrigues, 2003; Idris, 2007, p. 

37). In Islam, parents’ rights and status are highly revered. The theology of Islam stresses gratitude 

to parents, and the Qur'an promotes frequently the importance of being good to parents. Therefore, 

it is unthinkable and indeed classified as a social sin for a young Saudi individual to disagree with or 

disobey her/his parents’ opinion or request, even if it is sometimes related to fateful decisions such 

as choosing a spouse or an academic specialisation (Altorki, 1986). 

Therefore, there is a significant role for the tribe or extended family in all aspects of one’s life, 

including her/his career-related decisions. According to Long (2005), all SA citizens are organised 

into extended families or tribes that command behavioural and loyalty-related obligations (Long, 
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2005). Hence, the behaviour and social status of an individual in Saudi society mutually reflects the 

status of her/his family and tribe. Ali and Al-Shakhis (1989) found that the career a person has serves 

as a means to enhance her/his tribe’s reputation and image in society. The powerful nature of social 

status in a collectivistic Saudi society affects the decisions young Saudis take regarding available job 

vacancies. Saudi graduates thus avoid working in any low-wage and/or onerous job that might 

damage the image of the tribe. They do so by referring to several decades of accumulated 

disrespectful images of certain occupations as per the standards invented by society. Consequently, 

many young people care less about the economic gains of working in an occupation than they do 

about the sense of pride or shame resulting from working in that occupation in the eyes of their 

parents, family, and tribe (Ali & Al-Shakhis, 1989, p. 30). Mellahi (2000) also found that society’s 

classifications of the labour market and certain types of jobs have an impact on the social status of 

an individual in Saudi society (Mellahi, 2000). Similarly, Fakeeh (2009) stated that Saudi youths think 

their social status and pride within the family and tribe are linked to the class/prestige or the nature 

of the job they do (Fakeeh, 2009).  

The Evolution of Youth Unemployment in SA 

Various studies suggest that youth unemployment can be arguably attributed to the following socio-

economic historical trajectory, which is affected by interwoven social, educational, economic, and 

organisational factors: 

 Non-diverse economy. The absence of long-term plans to diversify the country’s Gross Domestic 

Production (GDP) income, hasty urbanisation, and the superiority of the oil industry has 

diminished previously important industries such as fishing and agriculture (Metz, 1992; Vasiliev, 

2000; Elhadj, 2008). Despite efforts to diversify GDP income over the last few decades, 87% of 

the national budget is still reliant on revenues from the petroleum sector (Forbes, 2017). 

 Public sector vs. private sector. Successive governments in the 1950s to 1970s have strived to 

ensure that the public sector and ministries were composed solely of Saudis. This was designed 

to sustain the country’s social welfare system and citizens’ basic economic well-being. 

Conversely, the private sector, which has specialised mostly in building infrastructure and 

utilities projects for the government, has almost always been comprised solely of foreign labour 

and companies. Economically, this has led to a rigid standstill between the citizen-overwhelmed 

public sector and the foreign-overwhelmed private sector that has lasted for decades 

(Champion, 2003; Assidmi and Wolgamuth, 2016, p. 176).  

 Stigma of Inferior Jobs. After a boost in the 1970s, oil prices declined throughout the 1980s and 

1990s; the unemployment problem then grew in significance when the public sector became 
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bloated and stagnant and the private sector grew at a lower rate (Assidmi and Wolgamuth, 

2016). Increasingly, and in addition to the familial and tribal influences explained earlier, the 

rentier and easy-to-obtain income cultures have created a collective stigma towards certain 

low-wage and onerous occupations, which have been filled by foreign labour over the past few 

decades. Consequently, studies exploring the views of employers in the Saudi private sector 

have found that the stigma of inferior jobs has increased young graduates’ reluctance to accept 

many private sector offers for jobs of an onerous nature or low wage, including outdoor, 

vocational, customer services, and salespersons related vacancies. Instead, Saudi youths 

choose to stay unemployed and depend on their families’ wealth, patrimonies, or businesses 

accrued from state welfare through the oil-boost years in the 1970s (Eide and Rosler, 2014, p. 

10).  

 Private sector and Labour market Saudisation efforts. The private sector has developed in a 

more conventionally capitalist manner and has unsympathetically prioritised professional 

competencies and expertise at a competitive cost. These are attributes that, according to 

employers in the private sector, cannot be offered by the outputs and graduates of Saudi 

tertiary education due to the embedded cultures of learning and teaching in Saudi schools. 

Consequently, the private sector has become dominated by foreign labour, which comprises 

90% of its workforce. Even though a ‘Saudisation’ programme for the private sector was revived 

by the government in 2011, Saudi youths continued to resist accepting work vacancies they 

considered unfit due to the stigma of inferior jobs. Furthermore, private sector employers were 

less excited about implementing this Saudisation plan and continued seeking foreign higher 

competencies at competitive cost (Eide and Rosler, 2014; Assidmi and Wolgamuth, 2016). The 

employers’ view of national youth is supported by the latest global competitiveness reports, 

which point to "an ineffectively educated national workforce", specifically a qualified S&E 

workforce, as one of the main obstacles to conducting business in SA (Khorsheed, 2015; 

Schwab, 2016). 

 Since the mid-2000s, 18 universities have been built and hundreds of thousands of young 

people have enrolled in government-sponsored overseas scholarships resulting in an increasing 

number of graduates every year. However, the employability of these Saudi graduates in the 

private sector has improved only slightly and the unemployment rate has continued to rise as 

a result of the continuing policy private sector employers adopt towards recruiting low wage 

foreign labour with greater market-based education and skills (Assidmi and Wolgamuth, 2016).  
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Picture 1: King Abdulaziz Centre for World Culture (AlRiyadh Newspaper, 2016; KingAbdulazizCenter.com; wise-qatar.org, 2014) 

APPENDIX J: KING ABDULAZIZ CENTRE FOR WORLD 

CULTURE (iThra) 

In 2008, the Saudi Arabian American Company (Aramco) announced the establishment of the King 

Abdulaziz Centre for World Culture (the venue where the researcher works) on the site of the first 

commercial oil well, ‘Dammam 7’, in Dhahran city in the East of SA. This mesmerising building, and 

its location, points figuratively to the transformation of SA’s vision from that of an energy-based 

society to one that is human capital and knowledge based. 
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The cultural centre is called iThra, a word that means ‘enrichment’ in Arabic. This centre aims to 

offer a transformative experience for visitors and participants, and functions as a multifaceted hub 

and all-purpose culture destination. It aims to accelerate the potential in humanity, encouraging 

creativity and inspiring minds through cross-cultural offerings in STEM, arts, international and local 

heritage, literature and innovation. Housed under one roof, iThra’s facilities include a stylish library, 

an energy sciences centre, a four-gallery museum, a children’s museum, an archive centre, a tower 

of multidisciplinary learning classrooms, a convention hall, an ideas lab, a cinema and a theatre. 

Although iThra has offered and sponsored multiple OST-learning projects since 2011, the opening 

of the building took place on September 2017. Stemming from a major goal of iThra to create a 

Saudi youth population that engages actively in building a better future, iThra designed and 

launched a nation-wide youth enrichment initiative that aims to reach millions of Saudi youths by 

2020. A major part of the programmes offered by the initiative was driven by the previously-

mentioned national concerns regarding the low scores of TIMSS participants, the rapidly increasing 

youth population, public attitudes towards STEM and the escalating need for STEM-related jobs in 

the labour market. Since 2011, the youth enrichment initiative has reached thousands of students 

and young people across SA through STEM-related camps, fabrication labs, fun science sessions in 

schools, YouTube clips, TV shows and mobile exhibits1. In 2013 and 2014, the UN-sponsored World 

Innovative Summit of Education (WISE)2 and the Spanish Telefonica foundation3 heralded the 

initiative as one of the most innovative educational projects in the world in terms of inspiring young 

people towards STEM and accelerating their potential to be creative innovators and critical thinkers. 

 

 

 

 

 

 

 

 

 

1 For more information about iThra project, see http://www.kingabdulazizcenter.com 

2 https://www.wise-qatar.org/ithra-youth-initiative-Saudi-arabia 

3 https://top100desafio.fundaciontelefonica.com/en/innovaciones/ithra-youth-initiative/  

http://www.kingabdulazizcenter.com/
https://www.wise-qatar.org/ithra-youth-initiative-saudi-arabia
https://top100desafio.fundaciontelefonica.com/en/innovaciones/ithra-youth-initiative/

