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ABSTRACT: An exploratory, descriptive research design entailed a content analysis that explored Saudi Arabia’s new 

science standards to judge their potential to prepare adolescents to become mature adults who can contribute to 

achieving the Kingdom’s national development plan (Vision 2030). Findings and their interpretation may help improve 

future science education standard development according to the requirements of the modern era, the fourth industrial 

revolution, and a knowledge-based economy. We concluded that Saudi Arabia’s secondary science standards served 

“moderately well” in ensuring future adults’ contributions to a thriving economy and an ambitious nation. The 

standards especially reflected the development of learners’ balanced personality, self-confidence, independence, 

leadership, and cognitive/intellectual/reasoning abilities. The science standards implied respect for human capital, 

decision-making, and innovation. Future revisions of these standards, with sustainability in mind, should ensure that 

secondary science education concerns (a) decision-making for nation-building; (b) the importance of human capital in 

national development; and (c) the preparation of citizens to take initiative and innovate so Saudi Arabia can successfully 

transition to the fourth industrial revolution as a knowledge-based economy grounded in principles of sustainability. 

 
Key words: Adolescents, Fourth industrial revolution, National development, Saudi Vision 2030, Science education 

standards, Sustainability. 

 

 

1.  Introduction 
Ensuring that science curriculum standards support sustainability is almost de rigour these days. 

Handayani et al. (2019) focused on elaborating Indigenous knowledge in the science curriculum to ensure 

cultural sustainability. Salam and Selim (2019) explored integrating sustainable development requirements 

into high school chemistry curriculum. This paper proposes that science curriculum standards should also 

support national development, which is dependent on sustainability (Stauffer, 2020), and uses the Kingdom of 

Saudi Arabia (KSA) as a working example. KSA aspires toward progress and growth through advancement in 

science, and it depends on education (including curricular standards) as a cornerstone of this goal (United 

Nations Department of Economic and Social Affairs, 2018). 

In its 2016 national development plan (Vision 2030), KSA envisioned transitioning from an oil-based to a 

knowledge-based economy. In fact, the nation is undergoing unprecedented rapid educational reform to that 

end (al-Soudeir, 2020). Makhlouf (2021) asserted that Vision 2030 stressed the link between education and a 

competitive economy with education regarded as a primary agent of enacting this reform. Research and 

experience have shown that the education system is key to preparing adolescents and youth to contribute to a 

knowledge economy with science education especially important (Stauffer, 2020).  
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KSA aims “to create a more diverse and sustainable economy” (2016, p. 13). Alghamdi and El-Hassan 

(2020) said Saudi secondary curricula (which includes science) should be kept relevant and current. This 

evergreening principle automatically applies to science curriculum standards. This paper thus explores KSA’s 

new secondary school science curricular standards to judge their potential to prepare future adults to 

contribute to KSA’s national development and sustainability imperative. 

Njeng'ere (2014) recognized the “opportunities and challenges that exist within the school curriculum to 

foster national cohesion [and development]” (p. 2). We support teaching Saudi secondary science students so 

they mature into adults who can contribute to achieving Vision 2030. Other Saudi scholars are similarly 

interested in the importance of developing science curricula to keep pace with Vision 2030. Alhomairi (2018) 

called for developing fifth and sixth grade science curricula. Al-Harbi (2018) did the same for the intermediate 

stage. Al-Matrafi (2020) concluded that the intermediate stage science curriculum was highly related to Vision 

2030.  

As a preamble to presenting our findings from analyzing Saudi’s secondary science curriculum, an 

overview of KSA’s (2016) Vision 2030 is presented followed with a summary of recent changes to Saudi’s 

secondary science curricular standards. The literature review concludes with a discussion of the role of 

education in national development, especially children and adolescents’ education. Within this context, we 

were interested in the potential for these standards to prepare adolescents (specifically secondary science 

students) to become mature adults who can contribute to achieving KSA’s national development vision 

predicated on sustainably transitioning away from oil.  

 

2. Literature Review 
2.1. KSA’s National Development Plan – Vision 2030 

Like many other nations, the KSA seeks to achieve the requirements of the fourth industrial revolution 

(4IR) as it transitions to a knowledge-based economy. The term fourth industrial revolution (2000 onward) is 

used to describe how manufacturing and production have evolved over time. The first industrial revolution 

mechanized production with water and steam power. The second created mass production (electric power) 

followed by the third, which automated production using electronics and information technology (IT) (David, 

2016; Ezell, 2018; Schwab, 2016).  

The fourth revolution (technology revolution) is digitizing production by using computers to fuse 

technologies in a time rife with never-before-seen societal transformation due to exponential evolutions in 

artificial intelligence (AI) and pervasive (invasive) digital intelligence (e.g., the Internet, social media, the 

Cloud) (David, 2016; Ezell, 2018; Schwab, 2016). 4IR is “characterized by a fusion of technologies in 

economic, social, and human environments” (Abdulrahim & Mabrouk, 2020, p. 291). 

At the national-development level, governments are grappling with how to move their economies forward 

in a climate of exponential innovation, disruptions, skepticism, and shifting manufacturing, business, and 

organizational models and forms. Industry is facing the phenomenal “velocity, scope, and systems impact” 

(Schwab, 2016, para. 3) of digitized technological innovations and is struggling to keep up or be left behind. 

Efforts to ensure the workforce evolves accordingly are complicated but cannot be avoided (Rotatori, Lee, & 

Sleeva, 2021) and involves science education (Marr, 2019).  

This is especially challenging the KSA. For nearly a century, since the discovery of oil in the 1930s 

(Philby et al., 2023), the KSA has been an oil-based economy but is now striving to diversify and become 

knowledge-based. In a knowledge-based economy, knowledge-intensive activities (i.e., the creation, 

accumulation, or dissemination of knowledge) inform production with these intellectual activities generating a 

rapid pace for technological advancement and scientific innovation (Powell & Snellman, 2004).  

In a momentous shift in policy, the KSA released a new national development plan in 2016 called Vision 

2030. The intent is to bolster society, the economy, and the entire nation, so it can thrive in the 4IR by keeping 

pace with the requirements of a modern era and a knowledge-based economy in the context of globalization 

and digitization. One way to attempt this is through educational changes including curricular innovations 

(Emaikwu, 2011), which is the focus of this paper with its interest in Saudi secondary science education. 

Indeed, Marr (2019) opined that science education “must improve across the board” (para. 4) if nations hope 

to prepare for the 4IR, which is an impetus of Vision 2030.  

Vision 2030 is an 85-page national document (available in English and Arabic) that was approved by the 

Saudi Council of Ministers. It is organized into several sections: a foreword by the Chairman of the Council of 
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Economic and Development Affairs; an introduction around why the plan is necessary; three themes – vibrant 

society, thriving economy, ambitious nation; and a section on how to achieve the vision (KSA, 2016). Vision 

2030 frames the nation thus: “Saudi Arabia is heart of the Arab and Islamic world, the investment 

powerhouse, and the hub connecting three continents” (KSA, 2016, p. 9).  

The vision revolves around three axes that are considered complementary and coherent (i.e., a unified 

whole): a vibrant society, a thriving economy, and an ambitious nation. (a) A vibrant society concerns a 

society with strong roots, strong foundations, and citizens with fulfilling lives. The intent is to promote the 

Islamic principle of moderation and the value and pride of national identity and ancient cultural heritage. (b) 

A thriving economy focuses on providing opportunities for all through an educational system linked to labour 

market needs and developing opportunities for everyone from entrepreneurs and small enterprises to large 

companies. (c) An ambitious nation focuses on the public sector where efficiency, transparency and 

accountability are promoted and performance is encouraged to enable resource mobilization and human 

empowerment. The nation would be effectively governed with all citizens responsibly enabled and engaged 

(KSA, 2016). 

In short, the government aspires to care for and support citizens in a solid family structure via a 

comprehensive system of health, social, and educational care that is linked to the labor market, which is 

dependent on the development of human capital and resources via education. Vision 2030 further strives to 

achieve global competitiveness, provide work and education opportunities for all members of society, and 

enhance the role of children and women in national development (Alghamdi et al., 2022; Almudara, 2019; 

KSA, 2016).  

The KSA’s Vision 2030 is considered a professional turning point in the history of the Kingdom. It strives 

to link the authenticity of society with its prosperous present and ambitious future. It also acts as a new 

comprehensive development reform plan adopted by the government in its endeavor to (a) keep pace with the 

era’s requirements and (b) achieve skills conducive to a productive, ambitious future. The architects proposed 

that this can be partially achieved within the hands of its children (youth and adolescents). The vision stresses 

building the personality of learners who are balanced, have the support of a strong family, have models of 

good behavior, have initiative and a leading personality, are healthy and safe (personal and community), and 

are open to encouragement to participate in decision making for the good of the nation (KSA, 2016).  

Vision 2030 emphasized the need for (a) effective investment in human capital, (b) developing learners’ 

creative capabilities and (c) education that contributes to refining a student’s personality and cultivating their 

self-confidence. The vision statement especially valued children’s education claiming they are “the architects 

of our future” (KSA, 2016, p. 6). Cognizant of this aspect of Vision 2030, the Saudi science curriculum was 

revised (to be discussed) to a standards-based learning perspective often used in countries that aspire to raise 

their educational system’s efficiency (Education and Training Evaluation Commission [ETEC], 2018, 2019a). 

These explicit guidelines explain what students are expected to know and do as demonstrated through 

understanding or mastery of curricular content. Their learning (i.e., knowledge gained) must meet specific, 

agreed-to-beforehand levels of academic attainment (i.e., standards) that differ by grade level (Glossary of 

Education Reform, 2017).  

 

2.2. Saudi Secondary Science Education Standards and Vision 2030 

“At the heart of achieving the grand targets set out by Vision 2030 is building an education system that 

equips Saudi’s youth with the skills and knowledge needed to drive innovation, entrepreneurship and 

ultimately, economic growth” (Pearson, 2016, para. 3). To that end, the KSA government has started to focus 

on developing standards-based education to (a) raise the efficiency of its educational system; (b) shape the 

identity and character of future learners; and (c) determine what knowledge, skills, and values must be learned 

through different school stages to achieve Vision 2030. Specifically, the ETEC built standards for public 

education curricula in coordination with the Saudi Ministry of Education (MOE) and released them in March 

2019. These Science Learning Standards are based on the contents of both Vision 2030 and the National 

Framework for Public Education Curricular Standards (ETEC, 2018, 2019a).  

Per the latter, Saudi leaders see human beings (its citizens) as the goal of development with education a 

prominent anchor in that process (ETEC, 2018). “The National Framework for Public Education Curricula 

Standards is the first step towards developing curricula that comply with the Kingdom’s developmental 

ambitions” (ETEC, 2018, p. 11). The new framework is thus based on aspirations drawn from the Kingdom’s 
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vision (i.e., its national development plan) and associated growth strategies. The intent of the national 

curricular framework is to prepare “learners who are proud of their religion and language, are contributors to 

their nation’s development, possess a constructive and balanced personality, and are creative and productive” 

(ETEC, 2018, p. 18).  

The Science Learning Standards include a four-level matrix with adjectives describing each level 

translated from Arabic to English: foundation level for grades 1-3, reinforcement level for grades 4-6, 

expansion level for grades 7-9, and concentration level (strengthen and intensify) for secondary school 

(grades 10–12). They also include a set of pivotal ideas, common dimensions, and content standards with 

respective weights in various science subjects (e.g., chemistry, physics, and biology).  

KSA’s new science standards are designed to develop learners’ ability to (a) reflect on the creation of 

Allah; (b) appreciate science scholars’ efforts; (c) form positive scientific tendencies towards science and 

related professions; (d) form deep understandings of knowledge and scientific inquiry; (e) find creative 

solutions to problems; and (f) produce scientific, engineering, and technical applications (ETEC, 2019b).  

Given the nature of the 4IR (i.e., technological and scientific innovation and development along with 

digitization), science standards are one of the most important learning standards (Marr, 2019) especially as 

they enable Saudi learners to carry out scientific and engineering practices and attune them to their close 

relation to human, social and the environmental issues. The knowledge-based economy anticipated in Vision 

2030 depends on these connections. 

 

2.3. Education and National Development 

“National development is viewed in terms of the absolute structural transformation of the socio-economic, 

political, cultural, scientific and educational set up of a nation” (Emaikwu, 2011, p. 145). Thus, several 

dimensions factor into the success of national development plans: education, social, culture, health, and 

technology (Kaldaru & Parts, 2008; Ozturk, 2001; United Nations Educational, Scientific and Cultural 

Organization [UNESCO], 2010). This study concerns education and national development. 

Education is a key factor in national development plans regardless of how difficult it is to effectively 

implement good education (Stauffer, 2020; Thomas, 1992). Among other things, when it comes to national 

development, education serves to (a) develop students’ personalities, talents, and character; (b) develop 

human resources for economic growth; and (c) increase production and productivity (Bawa, n.d.). “In a 

supporting environment, [education can] make major contributions to the complex processes of technology 

transfer and economic productivity” (Adams, 2002, p. 1). Vision 2030’s architects thought along the same 

lines, noting that, to be effective contributors to the nation’s thriving economy and economic development, 

educational systems will be reshaped, so children’s character includes initiative, persistence, leadership, 

creativity, resilience, and an independent nature (KSA, 2016). 

“No country can achieve sustainable economic development without substantial investment in human 

capital [through the education system]” (Ozturk, 2001 p. 39). “Human capital is the stock of productive skills, 

talents, health and expertise of the labor force” (Goldin, 2016, p. 77). “Education raises people’s productivity 

and creativity and promotes entrepreneurship and technological advances [and] it plays a very crucial role in 

securing economic ... progress” (Ozturk, 2001 p. 39).  

Science education in particular is very important for national development as evidenced by the success of 

many developed-world nations who privileged science education and training in their development plans 

(Kola, 2013). Economically advanced countries have high enrollments in science, information technology, 

management, and industrial technology education programs (Adams, 2002). Science education (e.g., physics, 

chemistry, and biology) is the foundation for information and communication, medicine, engineering, 

architecture, agriculture, and manufacturing (Kola, 2013). These factors are the crux of the third and fourth 

industrial revolutions (David, 2016; Ezell, 2018; Schwab, 2016). 

 

2.4. Children’s Education and Saudi’s National Development Plan (Vision 2030)  

The single most effective investment a nation can make toward national development is educating its 

children (Ozturk 2001). Fortunately, the KSA’s government is privileging children’s education (Rajab, 2019). 

To illustrate, before launching Vision 2030 in 2016, Saudi’s ministers of education had already signed 

UNESCO’s (2015) Education 2030 Framework for Action. Indeed, Saudi representatives received special 

mention for their involvement with and contributions to this framework whose slogan embodies the 
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Kingdom’s Vision 2030 goal of reaching quality learning outcomes (Fujimoto, 2015). 

At the local level, to create a vibrant society, a thriving economy, and achieve the country’s ambitions, the 

KSA’s national development strategy recognizes its fundamental, first pillar – its children (KSA, 2016). 

Children’s (adolescents and youth) education is society’s means of advancement, development, progress, and 

growth (Al-Sulami & Al-Qahtani, 2019). Children constitute its very future and are the most important 

educational stage in the nation’s education system. Their personalities, intellect, and relational skills are 

forming and can thus be shaped (Abu Arad & Al-Ghafiri, 2017; Rajab, 2019).  

Vision 2030 expressed a concern for children specifically in the dimension of an ambitious nation and 

homeland. It argued for the provision of quality education opportunities for every Saudi child, adolescent, and 

youth (KSA, 2016; Rajab, 2019). Prince Muhammad bin Salman exclaimed that children “are our nation’s 

pride and the architects of our future” (KSA, 2016, p. 6). Respecting this, the Kingdom is committed, through 

its 2030 vision, to becoming a pioneering model of how to use education to invest in human resources to 

bolster a knowledge-based economy and keep pace with rampant, digitized globalization (KSA, 2016).  

The vision’s architects gave great care to education and considered it the basic guarantee to achieve its 

aspirations (KSA, 2016). The vision statement includes many references to learning and education in all three 

axes (Patalong, 2016; Saudi MOE, 2020). To illustrate, the narrative for a vibrant society refers to improving 

the educational environment to stimulate creativity and innovation; developing curricula, teaching methods, 

and evaluation; and enhancing students’ basic values and skills. A prosperous economy pillar pertains to 

increasing private and non-governmental sectors’ participation in the education sector. And the ambitious 

nation axis points to providing educational services to all types of students, diversifying innovative sources of 

funding, improving the education sector’s financial efficiency, and strengthening the education system’s 

capacity to meet national development requirements and labor market needs (KSA, 2016). 

The vision statement also deals with many facets of the education system to enable schools to cooperate 

with families, non-profit, and industry sectors to build children’s personalities and character such that they 

will value contributing to developing the nation in adulthood (Al-Yami, 2018; KSA, 2016). Thompson (2017) 

reported that Saudi youth believed that achieving seventy-five percent (75%) of the vision’s ambitions would 

be a great success for the Kingdom. This success would change history and bridge the gap between education 

and moving toward the future, including science education. 

 

3. Theoretical Framework 
Of the many national development theories (e.g., neoliberalism, basic needs, dependency, world systems 

theory, and neo-Marxist) (Anderson, 2018; Halperin, 2018; Roxborough, 2018), this study draws on 

modernization theory, which is concerned with the processes that take place when a society is modernizing. 

Modernization theory assumes that societies pass through universal stages of development moving from 

traditional to a more modern state. Traditions are presumed to be potential obstacles to development. KSA 

(which became a modern state in 1932), views oil dependency as its established tradition (Philby et al., 2023) 

and is convinced that it must transition to a knowledge-based economy (KSA, 2016), so it can engage with the 

4IR. Saudi Arabia’s Vision 2030 “illustrates a good opportunity to benefit from [the 4IR] as it is considered 

one of the most significant engine drivers unlocking major economic purpose and enabling the diversification 

that [the] Saudi economy requires going forward under Vision 2030” (Abdulrahim & Mabrouk, 2020, p. 292). 

Modernization theory also assumes that particular institutions and structures are necessary for national 

development (Anderson, 2018). In Saudi Arabia’s case, Vision 2030 identified three such necessary 

institutions: a vibrant society, a thriving economy, and an ambitious nation. As discussed, the educational 

system was identified as key to all three axis of development (KSA, 2016).  

In addition to social structures and institutions, modernization theory also concerns the rapidity and 

linearity of the change process (Roxborough, 2018). In Saudi Arabia’s case, the nation moved rapidly to 

manufacturing (mainly oil production) (Saudi Ministry of Planning, ca. 1990) and is now again rapidly 

transitioning to a knowledge-based economy because its oil reserves are declining. In their efforts to transition 

their economies, “countries do not all necessarily converge to a single steady-state” (Goorha, 2017, p. 5). The 

success of this transition is crucial, as KSA’s inability to successfully diversify and transition its economy 

could “become a significant source of geopolitical instability” (Bradshaw, Van de Graaf, & Connolly, 2019, p. 

2). 

Modernization theory also accommodates a nation’s and its people’s capacity for transformation as its 
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society and related social processes become more complex. This capacity can be used rationally, irrationally, 

or remain unused. The extent to which capacity is operationalized affects the degree of transformation 

(Roxborough, 2018), in KSA’s case, its economic transformation. Abdulrahim and Mabrouk (2020) 

recognized the urgency of economic diversification if Saudi Araia hopes to move forward under Vision 2030. 

KSA must diversify its economy if it wants to ensure sustainable economic growth and national development 

into the future (National Industrial Development and Logistics Program, 2023). Science education plays a part 

in this transition (Stauffer, 2020). 

Per the tenets of modernization theory, hand in hand is the transformation of Saudi Arabia’s education 

sector (a major social institution) (al-Soudeir, 2020) and the modernization of its science education curricula 

(ETEC, 2018, 2019a), which is so important for national development (Stauffer, 2020). “Considerable 

modernizations and transformations to program specifications [are] required to allow [Saudi] students to 

develop capacity in the rapidly emerging areas of different sciences” (Abdulrahim & Mabrouk, 2020, p. 292).  

 

3.1. Research Problem and Question 

One of the most important objectives of education is preparing good citizens. Through education, society 

ensures a sense of belonging; preserves identity; instills values, skills, and norms; and teaches citizens to 

effectively engage with decision making and problem solving so they can meet the future (Amer, 2012). The 

KSA, through its ambitious 2030 vision, has sought to reform its educational system and make education one 

of its priorities, believing in its active role in creating human capital and achieving national development 

requirements. The Saudi MOE (2020) defined learner characteristics as they pertain to the directions set out in 

Vision 2030: high values, conscientious, strong character, creativity, belief in moderation, pride in national 

identity and cultural heritage, and knowledgeable and skilled for future jobs and careers as adults in a 

transitioning economy. These characteristics apply to science learners.  

The research statement guiding this study was thus. The purpose of this study was to explore KSA’s new 

secondary science standards to judge their potential to prepare secondary science students (adolescents) to 

become mature adults who can contribute to achieving KSA’s national development vision.” Findings and 

their interpretation may help to improve future science education standard development according to the 

requirements of the modern era, the fourth industrial revolution, and a knowledge-based economy.  

1.  

 

4. Method 
An exploratory, descriptive research design was employed. Exploratory research paves the way for more 

nuanced and comprehensive scholarship about a phenomenon. In the short term, it generates a better 

understanding of a current issue (McGregor, 2018). The methods included a content analysis and critical 

judgement of the 2019 Saudi science standards at the Grade 10–12 concentrated level. Content analysis helps 

determine the presence of certain concepts in a database (Krippendorf, 1980) – in this case, science standard 

documents. 

In more detail, a four-stage research design protocol occurred in spring 2021. First, Vision 2030 was 

examined for evidence of how the architects envisioned the role of both education and children in national 

development. Second, the National Framework for Public Education Curricula Standards’ document was 

examined to determine its intent and gain insights into the essence of the curricular framework. Third, the 

researchers became familiar with the new Natural Sciences Education Standards.  

 

4.1. Concept Analysis Protocol 

Fourth, with this contextual background in place, the content of the Grade 10–12 Saudi science standards’ 

document was analyzed and compared to Vision 2030 to discern how the former accommodated and aligned 

with the latter regarding the role of children’s education relative to implementing and attaining national 

development goals and visions. The Grade 10–12 concentration level (strengthen and intensify science 

learning) was chosen because secondary students are the upcoming generation of workers employed in all 

sectors to transition the economy from oil to knowledge.  

The literature reviewed herein (especially Saudi MOE, 2020) affirmed that successful national 

development depends on children and adolescents having some combination of the traits affecting national 

development set out in Table 1. This roster was used to gather data to discern the extent to which the science 
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standards intimated the intention for science students to learn these things and hone these traits while studying 

science and apply them afterwards as adults contributing to the economy and national development.  

The standards document was hand coded repeatedly by the same person using Table 1 as a calculated, 

predetermined start list. Also, using a code-in-use approach provided the flexibility to add additional traits to 

the original start list so pertinent data in the document could be satisfactorily captured. Words, phrases, and 

sentences were coded. As well, a flexible but rigorous level of implication (researcher inference) was 

employed to capture text that implied the concept (i.e., trait affecting national development). Validity was 

addressed by consistently following the coding rules. An 85% intra-coder reliability coefficient was achieved, 

which is deemed acceptable for repeated coding by the same person (Krippendorff, 1980; Miles & Huberman, 

1984).  

In this analysis, the concern was for whether specific traits were present in the document rather than the 

frequency or extent of their presence. This approach yielded a profile of the range of traits evident in the 

standards document rather than their depth (a topic for future research). Findings and their discussion reflect a 

subjective interpretation of the data. The intent was not to explore the extent of usage so much as to infer 

meaning from inclusion and exclusion of given traits (Hsieh & Shannon, 2005). 

 

5. Results 
The overall research inquiry pertained to judging the potential of the 2019 Saudi science standards (at the 

Grade 10-12 concentrated level) to prepare adolescents to become mature adults who can contribute to 

achieving KSA’s national development vision. Based on the content analysis findings (see Table 1), we 

propose that the answer is moderately well. Moderately means something exists to a certain extent (i.e., partly 

but not completely) (Merriam-Webster, 2008; Waite, 2012). Evidence was strong for some traits, weak or 

inferred for others, and some traits were absent, and their absence was noteworthy. This answer to the 

research inquiry was substantiated by (a) reporting the findings and discussion in the same section and (b) 

introducing new sources to develop discussion points around issues that had not fully materialized in the 

literature reviewed (Labaree, 2016; McGregor, 2018; Wiersma & Jurs, 2009). 

 
Table 1. Evidence of traits affecting national development in Saudi Arabia’s 2019 grades 10–12 concentration-level science standards. 

Traits affecting national development Present in 

curriculum 

Evidence accepted for presence 

Balanced personality: physical health and safety, 

intellectual/cognitive ability, psychological and 

emotional, social connections and relations, spiritual 

wellness 

✓ 

 

- cognitive passion 

- community cooperation and 

participation 

- appreciate idea of community 

vitality 

- respect moderation and fairness 

- devotion to God 

Support of a strong family   

Adult models of good behavior   

Initiative   

Leadership ✓ - take responsibility 

Decision making for good of the nation ✓ - good communication skills  

- participate in solving 

environmental change 

- master peer criticism skills and 

accepting criticism from others 

Creative abilities ✓ - creative thinking skills 

Self-confidence ✓ - self-esteem 

Persistence    

Resilience    

Independent and autonomous nature ✓ - independent learner 

Respect for scientific and technological innovation ✓ - use technology  
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- build computer models and 

simulation models 

Respect for how science can be used to invest in 

human capital   
✓ - acquire scientific knowledge 

Extra traits present in the science curriculum (actual 

words were coded as evidence) 

  

Critical thinking and reading ✓  

Analytical ability ✓  

Debate and argumentation ✓  

Problem solving ✓  

Planning and investigation ✓  

Prediction skills ✓  

Questioning skills ✓  

Research skills ✓  

 

5.1. Clearly Evident Traits  

Some traits deemed necessary for students to know, so they can help achieve national development goals, 

were clearly evident in the Saudi Grade 10–12 science standards: balanced personality, self-confidence, 

leadership, creative abilities, and independent nature (see Table 1). Balanced personality was thin on physical 

health and safety, and psychological and emotional stability, but the other elements were represented: 

cognitive, social, and spiritual.  

Taking responsibility was coded to reflect leadership, as leaders are responsible for guiding others in 

given directions (Knights & O’Leary, 2006). But leadership is more. Leaders must be motivated to lead; 

exhibit honesty and integrity; exude self-confidence; have emotional stability; cognitive ability (e.g., analyze, 

interpret, integrate); and have some degree of charisma, creativity, originality, and flexibility (Kirkpatrick & 

Locke, 1991). Many of these traits are also evident in Table 1, which bodes well for the Grade 10–12 science 

standards being able to develop citizens who can moderately contribute to national development. 

 

5.2. Inferred Evidence for Traits 

In the spirit of a subjective interpretation of data to infer meaning (Hsieh & Shannon, 2005), evidence for 

some traits in the standards was inferred by the researchers: innovation, human capital, and decision making. 

This analytical strategy was employed because the only time the word science appeared in Vision 2030 was in 

reference to privatization: “To create a comprehensive privatization program…we will make use of 

international best practices, transfer knowledge and achieve our goals in a balanced and scientific [emphasis 

added] manner” (KSA, 2016, p. 83). This word usage implies doing things carefully and thoroughly by using 

experiments and field tests rather than using science education to prepare citizens who can help achieve 

national development.  

This rhetorical issue around the meaning of science in the vision statement prompted some initial 

hesitation: How realistic is it to expect the science standards to reflect national development? Quite realistic it 

seems given that the Science Learning Standards were based on Vision 2030 (ETEC, 2018, 2019a); any 

content therein was construed as fostering national development. Also, when speaking of education and 

national development, Njeng'ere (2014) said that the inclusion of anything in a national education curriculum 

implies that it is worth intentionally transmitting to learners. Another unknown is whether those writing the 

standards intended their ideas to be interpreted as they were in this analysis risking the presumption of 

evidence of their presence. Respecting this murky analytical scenario, some findings and their import remain 

open to speculation and further study: innovation, human capital, and decision making. Their interpretation is 

presented here for consideration. 

 

5.3. Innovation  

One example of evidence possibly being perceived as overzealous is for the factor ‘respect for scientific 

and technological innovation.’ Innovation was loosely coded in the science curriculum as (a) using technology 

and (b) building computer and simulation models, but the science standards did not directly link these to 
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innovation. Innovation refers to the introduction of new or improvement of existing methods, ideas, products, 

or services and their spread. This often requires the use of technology and computers hence the coding 

protocol. Creating new or improving engineering processes leads to technological and scientific innovation. 

Innovation spearheads more efficient or efficacious processes, technologies, services, products, business 

models, and such. The practical implementation of innovations can have a meaningful impact on the market, 

industry, economy, society, government, medicine, and education (Lijster, 2018; Schumpter, 1939).  

Vision 2030 envisioned innovation around (a) educational programs and events; (b) advanced 

technologies and entrepreneurship; (c) competitive investments and economic opportunities; and (d) 

bureaucratic, administrative, and funding processes to ensure national transformation (KSA, 2016). But it 

made no mention of using science to effect innovation, and the science standards did not explicitly refer to 

teaching science students so they can influence national development. This is shortsighted on both fronts 

because innovation is at the heart of achieving Vision 2030’s goal of growing a knowledge-based economy 

(Pearson, 2016), and the latter is deeply dependent on educating children (Adams, 2002; KSA, 2016; Thomas, 

1992). Science education is a pillar of the 4IR (Ezell, 2018). Using science education to teach a respect for 

innovation seems a logical recommendation because science and national development both depend on 

innovation (Vestberg, 2018). 

 

5.4. Human Capital 

Another example of insubstantial evidence is that coded to represent a ‘respect for how learning science 

can be an investment in human capital,’ which is an invisible inventory of the strength of the labour force 

(Goldin, 2016; Kenton, 2020). Vision 2030 directly addresses human capital but only as it pertains to the 

public sector (KSA, 2016). Granted, the government sector is key to a strong private sector and the education 

sector, but different human capital is needed to be productive in the civil service than industry or education.  

The only content in the Grade 10-12 Saudi science standards that was coded for human capital was 

reference to students acquiring science knowledge as it pertains to the environment, ecosystems, energy and 

matter, earth systems, the universe, and outer space. Whether the science standards’ architects meant this 

aspect of science to be interpreted this way is open for deliberation. It was coded thus because a respect for 

and knowledge of science is a key aspect of human capital for an economy transitioning to a knowledge-based 

economy. Science education is the foundation of many industrial sectors shaping such an economy (e.g., 

information and communication technology, engineering, and digitized manufacturing) (Adams, 2002; Kola, 

2013).  

Any nation embarking on a national development plan must ensure substantial investment in human 

capital (Ozturk, 2001; Bawa, n.d.), and education plays a key role in developing human capital (Abuzyarova 

et al., 2019). Science education is no exception because science can influence technology transfer and 

economic productivity (Adams, 2002). Future efforts to update the science standards should give more 

consideration to how science education influences human capital, which is necessary to transition the Saudi 

economy. Science education is the crux of the 4IR (Ezell, 2018; Schwab, 2016), which depends on productive 

workers in key industry sectors – their human capital is paramount. 

 

5.5. Decision-Making 

A third example of potentially weak evidence is the decision-making factor. Making decisions is a 

cognitive process wherein, after due consideration, people select a belief or course of action from among 

several viable options (Simon, 1977; Waite, 2012). The architects of Vision 2030 envisioned parents and the 

educational system developing “children’s characters and talents so that they can contribute fully to society” 

(KSA, 2016, p. 28; see also Almudara, 2019). Although the words decision making do not appear in the vision 

statement, the KSA wants citizens who are open to engaging for the good of the nation.  

Evidence from the Grade 10-12 Saudi science standards coded for this factor pertained to (a) participating 

in solving environmental issues impacting the nation (and by association the development process), (b) 

mastering the ability to critique peers (who may hold contrasting opinions) and accept their criticism and (c) 

exercising good communication skills (to express thought processes and attendant decisions). Whether the 

science standards’ architects actually meant for content coded thus to effect national development is uncertain, 

but it is tenable given that the standards were based on Vision 2030 (ETEC, 2018, 2019a). Education helps 

members of society effectively engage with decision making to meet the future (Amer, 2012), and science 
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education is needed to meet the imperatives of the 4IR (Vestberg, 2018). 

5.6. Extra Traits (Cognitive/Intellectual) 

The content analysis also revealed character traits entrenched in the science curriculum not specifically 

mentioned in the national development literature, but they would surely augment the latter. All were related to 

the cognitive/intellect domain (see Table 1): critical and creative thinking, analysis and problem solving, 

debate and argumentation (reasoning), and research and investigation. Of note is that traits related to cognition 

and intellect were present in the science standards but not identified as key to national development in Vision 

2030. So, how can their prevalence be subjectively interpreted (per Hsieh & Shannon, 2005)? 

Consider that human capital is a key factor for national development, and cognitive ability and 

intelligence are key aspects of human capital (Kenton, 2020). Human capital is mentioned in Vision 2030 

(KSA, 2016 at pages 69 and 82). “Because human capital is a crucial factor in the success of any substantial 

[national transformation] project, we aim to launch a thorough program for nurturing our human talent… in 

our civil service” (KSA, 2016, p. 82). “Human capital is an intangible asset or quality not listed on a [nation’s] 

balance sheet. It can be classified as the economic value of a worker's experience and skills. This includes 

assets like education, training, intelligence [emphasis added], skills, health” (Kenton, 2020, para.1).  

Intelligence is the mental capacity to acquire knowledge, apply logic, problem solve, and use powers of 

reasoning and judgement (Waite, 2012). Given that the Grade 10–12 science standards were developed with 

achieving Vision 2030 in mind (ETEC, 2018, 2019a), the architects are to be commended for appreciating and 

incorporating the powerful role that cognitive ability and intellect play in science and in the national 

development process. Intelligence is a key aspect of human capital (Kenton, 2020), which is the crux of 

shifting to a knowledge-based economy where knowledge-intensive activities inform production pursuant to 

rapid technological advancement and scientific innovation (Powell & Snellman, 2004). 

 

5.7. Missing Traits 

Several traits deemed significant relative to national development were not coded in the Saudi Grade 10–

12 science standards (see Table 1). It is somewhat understandable (albeit disappointing) that a science 

curriculum would omit the necessity of a strong family base for children, adult models of good behaviour, or 

even the character traits of persistence and resilience, which are deemed central to effective national 

development in Saudi Arabia (KSA, 2016).  

But no evidence was coded for initiative, which is the ability to assess and then take independent action. 

Initiative requires seeing and taking advantage of opportunities to act or take charge of a situation before 

others do. It connotes enterprise, which means it takes physical, emotional, and intellectual effort (Waite, 

2012). Initiative could readily be part of a science curriculum, and it is definitely an important element of 

national development. Respectively, “scientists exhibit strong self-directedness, which includes motivation to 

explore new ideas. [To that end, they must] take initiative in their jobs” (Sato, 2016, p. 5). The focus of 

developing Saudi adolescents’ character vis-à-vis national development goals “will be on the fundamental 

values of initiative…” (KSA, 2016, p. 28).  

The KSA (2016) government appreciated both that achieving its national development plan would require 

initiative, and it is imperative that this trait be instilled in children. But the science standards’ architects 

seemed to have missed an opportunity to align science learning with this aspect of Vision 2030 (at least as 

interpreted during the coding process). School systems at all levels must absorb many changes to ensure that 

all citizens are prepared for the 4IR – and that includes science education (Marr, 2019; Vestberg, 2018). One 

such change is a strong focus on students’ inclination to embrace and welcome taking initiative and to teach 

this trait in science education. 

 

5.8. Suggestions for Future Research 

Future studies of this nature should examine the other three levels of science learning: foundation, 

reinforcement, and expansion. Once completed, a comparative analysis of all four levels could be conducted 

to further yield an overall profile of the ability of the new Saudi science standards to help students contribute 

to achieving KSA’s national development plans. Researchers are further encouraged to augment these content 

analyses with in-depth interviews with those who wrote the standards to better discern their intent relative to 

aligning the standards with Vision 2030 to ensure citizen contribution to national development. 
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6. Conclusion and Recommendations 
 The KSA’s government has begun developing standards-based education to ensure that citizens can 

contribute to achieving Vision 2030. Regarding the use of science education to achieve the vision’s three 

goals, findings suggested that the Grade 10–12 science standards will serve ‘moderately well’ for ensuring a 

thriving economy and an ambitious nation. They were especially focused on a balanced personality, self-

confidence, independent learners, leadership, and cognitive/intellectual/reasoning abilities. A respect for 

human capital, decision making, and innovation was inferred. Less so for taking initiative. The science 

standards were not directly focused on a vibrant society (i.e., community, family, and such).  

Transitioning to a knowledge-based economy, so the KSA can embrace the rigors of the fourth industrial 

revolution, partly depends on science education that prepares citizens for their contributions to national 

development. KSA educational representatives were lauded for their contributions to UNESCO’s (2015) 

Education 2030 Framework for Action. The authors of standards are further commended for updating Saudi’s 

secondary science education standards with Vision 2030 in mind and are encouraged to consider the study 

findings herein in future revisions.  

Per the tenets of modernization theory (Anderson, 2018, Halperin, 2018; Goorha, 2017; Roxborough, 

2018), Saudi’s national development progress will depend on certain institutions, one of which is the 

education sector and attendant curricula. If the science standards and associated curricula are designed with 

insights from our study in mind, KSA will have improved its chances of achieving Vision 2030. 

Modernization of the economy will benefit from modernization of the science curricula, so secondary students 

can grow into mature adults aware of their role in nation development.  

To that end, a sharper focus is recommended on designing Saudi science education so it concerns (a) 

decision making for nation building, (b) the import of human capital in national development and (c) the 

significance of preparing citizens who take initiative and innovate, so the KSA can successfully transition to 

the fourth industrial revolution as a knowledge-based economy grounded in sustainability principles. 
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