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ABSTRACT 

EMPOWERING GIRLS TO HAVE A CHOICE: INVESTIGATING HOW SOCIAL 

COGNITIVE CAREER THEORY CAN INFORM MIDDLE SCHOOL COMPUTER 

SCIENCE CURRICULUMS 

SEPTEMBER 2025 

RICARDO POZA 

 B.M., BERKLEE COLLEGE OF MUSIC, 

M.ED., UNIVERSITY OF MASSACHUSETTS AMHERST 

Ph.D., UNIVERSITY OF MASSACHUSETTS AMHERST 

Directed by: Martina Nieswandt 

 

As jobs in the computer and information technology occupations are projected to 

increase 11.5% between 2019 and 2029, it is imperative that we have a strong pool of 

candidates that is wholly representative of our population. The percentage of women in 

computer science occupations continues to be substantially less than for men, 

representing almost 1 in every 4 (24% as of 2023) employed in the field; it is therefore 

crucial to identify solutions that could inspire more girls to pursue careers in computer 

science. Increasing the number of women in computer science is not only equitable and a 

just action to take that fosters socioeconomic mobility but also ensures the U.S.A.’s 

economic competitiveness through diversifying perspectives and increasing creativity and 

innovation.  

Middle school has been associated with critical developmental milestones that 

guide identity formation and potential career choices. Using a descriptive mixed methods 
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approach, this study investigates how and if middle school CS curricula foster 

participation and engagement of girls in computer science. Social Cognitive Career 

Theory (SCCT), which is based on a triadic relationship between self-efficacy, goals, and 

outcome expectations, provides the foundation for identifying what components of CS 

curricula promote self-efficacy, career goals, and outcome expectations toward CS.   
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CHAPTER 1 

INTRODUCTION 

 

1.1 Background 

With a background in Computer Science people are trained for many different 

jobs such as information security analysts, computer systems analysts, computer and 

information research scientists, computer network support specialists, computer user 

support specialists, database architects, database administrators, computer network 

architects, network and computer systems administrators, web developers, web and 

digital interface designers, computer programmers, software quality assurance analysts 

and testers, or software developers (BLS, 2024). Of the 5,177,400 jobs in CS occupations 

in 2021, women accounted for only 24% of the total number of individuals employed 

(DOL, 2024), even though they represent 47% of the total workforce (BLS, 2025). Based 

on these numbers it seems that CS occupations are favored by men.  

The paths for how individuals find employment in different fields are not 

necessarily linear (e.g., a degree that leads to a job), nor typically driven by a single 

factor (e.g., one early experience that leads to a lifelong pursue). Various theories such as 

Super’s Developmental Self-Concept Theory (Super, 1980), Trait and Factor Theory 

(Parsons, 1909), Holland’s Theory of Vocational Types (RIASEC) (Holland, 1959), 

Social Cognitive Career Theory (SCCT) (Lent et al., 1994) explain how individuals 

choose a career by focusing on biological, sociological, psychological, and cultural 

factors. For this study, I have chosen Social Cognitive Career Theory (SCCT) (Lent et al., 

2000) a social cognitive framework aimed at explaining and predicting career behavior 
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(Swanson & Fouad, 2014) as the foundation for identifying and qualifying curricular 

elements. SCCT stresses a triadic corresponding association between environmental, 

behavioral, and personal factors over which people can exercise control throughout their 

lives. While personal factors such as interests, skills and values (Pham et al., 2024) can 

influence a person’s behavior, or vice versa, the environment, such as the economic and 

social system in which a person resides, can affect personal factors and/or behavior that 

lead to specific career choices and the range of perceived and objective possibilities 

(Swanson & Fouad, 2014).  

1.2 Focus and Scope 

Middle school, which corresponds in general with grades 5 through 8, has been 

associated with critical developmental milestones that guide identity formation and 

potential career choices. Middle school represents the beginning of the transition from 

childhood to adulthood during which children undergo major physical, neurobiological, 

and psychosocial changes (Savaglio & Alvarado, 2021). Paradoxically, various studies 

also showed that during middle school, student interest and participation in science and 

engineering decreases rapidly even when grades in those subjects remain high (Calabrese 

Barton et al., 2013; Hill et al., 2010). 

Leveraging SCCT as a theoretical framework, and middle school as critical years 

for identity formation and career development, this study aims at assessing how CS 

curricula in middle school in Massachusetts (grades 6, 7 and 8) foster student engagement 

with CS courses and activities, support the development of CS competencies, and outline 

potential careers in the field. More specifically, the focus is on how the CS curriculum 

supports and fosters students’ (both girls and boys) self-efficacy sources (mastery 
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experiences, vicarious experiences, verbal persuasion, and physiological and affective 

states), and how these affect middle school students’ career goals, and outcome 

expectations.  

Curriculum, in general, is viewed as a comprehensive concept comprised of 

teaching and learning materials (e.g., textbook, handouts, in-class activities) and state 

standards as well as support structures such as career counselors and parents/guardians. 

The Massachusetts Computer Science Digital Literacy (CSDL) standards include the 

following courses: computing and society, digital tools collaboration, computing systems, 

and computational thinking among many others (https://www.doe.mass.edu/stem/dlcs/g6-

8-suggested-standards.xlsx). 

1.3 Purpose of Research 

The purpose of this descriptive mixed method study is to ascertain if, and to what 

extent, middle school Computer Science (CS) curricula include elements that may 

promote interest and motivation among students to engage and persist in CS courses and 

activities and potentially pursue careers in the field. 

1.4 Research Questions 

To answer the following research questions, I am employing a mixed methods 

research design, specifically utilizing a convergent parallel design (Creswell and Clark, 

2011). 

RQ1. How does a middle school CS curriculum and ancillary services promote 

sources of self-efficacy for girls?  

a) Which elements of the CS curriculum foster enactive mastery experiences? 

https://www.doe.mass.edu/stem/dlcs/g6-8-suggested-standards.xlsx
https://www.doe.mass.edu/stem/dlcs/g6-8-suggested-standards.xlsx
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b) How do elements of the CS curriculum promote positive vicarious 

experiences?  

c) What type of CS curriculum elements and support services (e.g., teachers, 

counselors, family, peers) exist and how do they offer verbal persuasion 

toward CS? 

d) What type of CS curriculum elements and support services do middle schools 

provide to aid female students’ physiological and affective states toward CS 

and how do they foster participation in CS? 

RQ2. Do elements of the CS curriculum that promote sources of self-efficacy 

align with students’ perceived self-efficacy, articulated career goals and outcome 

expectations? 

1.5 Relevance of Research  

With its focus on middle schools, this study enhances the body of research 

investigating how girls are being motivated, or discouraged, to pursue careers in 

computer science.  

1.6 Dissertation Outline 

In the following chapter, the Literature Review, I will examine the various career 

paths within the field of computer science and analyze the representation of women in 

this workforce. This chapter will also outline key career choice theories, with a particular 

focus on Social Cognitive Career Theory (SCCT), which is the chosen theoretical 

framework for this study. Additionally, the chapter will provide context by defining the 

study’s working concept of curriculum, explaining how it will be operationalized to 
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assess computer science curricular offerings, and why it is important to focus on middle 

schools. 

The Methodology chapter will detail the structure of the study, including its 

research design, research questions, and data collection methods. This chapter will 

introduce all instruments used for data collection and explain the development of the 

SCCT evaluation rubric. 

Chapter 4 will present the findings of the study, providing a comprehensive 

analysis of the results. 

The final chapter, Discussion and Conclusion, will summarize the current state of 

secondary computer science (CS) education in Massachusetts middle schools. 

Additionally, this chapter will evaluate whether career counseling occurs at the middle 

school level and to what extent. Finally, the study’s limitations will be discussed, along 

with recommendations for future research areas. 
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CHAPTER 2  

LITERATURE REVIEW 

 

This chapter provides an overview of the various occupations within computer 

science (CS) and examines women’s representation in those fields. It also explores key 

career development theories, the importance of career counseling for middle school 

students, and the rationale for selecting Social Cognitive Career Theory (SCCT) as the 

study’s theoretical framework. Additionally, the chapter defines the concept of curriculum 

as used in this study and offers an overview of Massachusetts’ K–12 CS standards. 

2.1 Computer Science as a Career 

Defining computer science (CS) as a career pathway is complex. The U.S. Bureau 

of Labor Statistics (BLS, 2023b), lists a broad range of roles under its “Computer and 

Mathematical Occupations” category, including information security analysts, computer 

systems analysts, computer and information research scientists, network support 

specialists, database architects, operations research analysts, statisticians, and data 

scientists. These roles represent a diverse set of required skills. For instance, the 

competencies needed by a database administrator differ significantly from those required 

of a statistician, computer programmer, or software quality assurance analyst. Yet, all of 

these professions are grouped under the broader umbrella of CS-related occupations. 

Computer Science (CS), broadly defined, is “the study of computers and 

computing, including their theoretical and algorithmic foundations, hardware and 

software, and their uses for processing information” (Belford & Tucker, 2025). As 

technology becomes more integrated into our daily lives, especially in how we process 
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and consume information, it is clear that computer science will continue to play a 

prominent role in the global economy (Hansen & Zerbino, 2022; Vegas et al., 2021). As 

this trend continues to evolve, those who have CS skills will be in high demand, enjoying 

many employment opportunities and flexibility affordances scarce in other professions. 

However, the number of people employed in these occupations, 5,177,400 (BLS, 2023a), 

remains relatively low compared to the growing demand. The U.S. Bureau of Labor 

Statistics projected overall employment opportunities in computer and information 

technology occupations to grow faster than the average for all occupations between 2023 

and 2033 due to employment growth and the need to replace workers who leave these 

areas. (BLS, 2024). 

CS skills are not only required in CS specific fields, but also for many other 

occupations. For example,” digital skills” that pertain to an individual’s ability to use 

digital tools in traditional work environments" include word processing, database 

management, social media and content management, video conferencing, and others 

(Ezell, 2021) are essential qualifications for many professions such as project 

management, communication, or marketing. While in 2002 about 44% of jobs required a 

medium-high digital skill level, this number had risen to 70% (Muro et al., 2017) and to  

92% in 2023 across all industries (Bergson-Shilcock et al., 2023). 

2.1.1 Women’s Representation in CS Workforce 

In 2021, women made up only 24% of the 5,177,400 people employed in CS 

occupations (DOL, 2024) and out of every 4 employees – only 1 of those was a woman; 

despite representing 47% of the overall U.S. workforce (BLS, 2025). 
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Around the world, women’s representation in the computer science (CS) 

workforce mirrors trends seen in the U.S. For example, in the United Kingdom, 29% of 

IT professionals are women in 2022/2023 (STEM STEM, 2023) and only 23% of IT 

technician roles in 2022/2023 (Office for National Statistics, 2025). In India, despite 

women comprising 50% of all STEM graduates, they accounted for just 34% of the IT 

workforce in 2018 (Ring, 2018). Across Europe, Estonia leads with the highest 

percentage of women in the ICT workforce at 29.1%, while other EU nations fall below 

this benchmark, e.g., German women represent only 19% of the total informatics and 

information and communications technology (ICT) workforce and Czechia reported the 

lowest participation at just 12.4% (EUROSTAT, 2024). 

There are many reasons for the low number of women in computer science 

careers including societal stereotypes and lack of role models leading to lower interest 

and confidence in pursuing such a career.  

As a potential strategy to increase motivation among girls, and subsequently 

women, to pursue careers in CS, this study leverages career development theories to 

identify curricular elements that may foster interest and participation in middle school CS 

courses and activities. These theories help explain how experiences shape beliefs over 

time, ultimately influencing decisions about future careers. 

The following section explores key career development theories and what factors 

can shape individuals’ career choices. 

2.3 Career Development  

A career by definition is “a profession for which one trains and which is 

undertaken as a permanent calling” (Merriam-Webster, n.d). But then, what is work or a 
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job, and why should we all get one? According to Lent & Brown (2012), work takes on 

different roles, including 1) work as fulfillment; 2) work as an individual’s public 

identity; 3) work as personal identity or self-construction; 4) work as normative 

expectation, group identity, and social contribution. Recognizing these roles provides a 

foundational understanding of what motivates individuals to work and, potentially, pursue 

a career. Colloquially referred to as a “job,” work is often viewed as a normative 

expectation tied to group identity and social contribution, something people do primarily 

to earn a living. 

Lent & Brown (2012), elaborate on the concept of why we work by connecting it 

to Maslow’s (1943) hierarchy of needs. At its most basic (bottom of Maslow’s Pyramid of 

Needs), individuals need to take care of their most urgent needs first, for basic survival 

(e.g., need for air, food, shelter, clothing), thus implying the need for work. Work 

generates an income, which then can be exchanged for goods and services. Then, as we 

move up Maslow’s pyramid, and most basic needs are met, the role of work shifts. It 

becomes less about survival and more about self-actualization (i.e., work as personal 

identity or self-construction).  

There are many different paths individuals take toward choosing a career, each 

shaped by personal experiences that influence decision-making. The University of 

California, Berkeley, Career Engagement Office defines career exploration as “the 

process of self-discovery that involves learning about one’s interests, skills, and values, 

as well as gaining insight into various career options. It could also include identifying 

potential career paths and developing a strategic plan to achieve educational and 

professional goals” (UC Berkeley Career Engagement, n.d.). This process of self-
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discovery closely aligns with the framework described by Lent et al. (2000), in which 

individuals form interests, make career-related decisions, and experience varying levels 

of success in educational and professional pursuits.   

Career development theories are aimed at investigating the mediating factors 

influencing an individual’s motivation to pursue a particular career. These theories 

suggest that career choices are shaped by a range of influences, including biological (e.g., 

Super, 1980), sociological (e.g., Johnson & Mortimer, 2002), psychological (e.g., Lent et 

al., 1994), and cultural factors (e.g., Gottfredson, 1996).  

For example, sociologists often examine career choice and development as the 

consequences of socioeconomic inequality and mobility, with occupation operating as a 

strong determinant of an individual’s status within their community (Johnson & 

Mortimer, 2002). Given that individuals employed in computer and information 

technology positions earned an average of $113,140 per year in 2023 (BLS, 2023a), 

nearly 50% higher than the U.S. median household income of $80,610 (Census.gov, 

2024), one would expect greater representation of women in the field according to this 

theory. 

Another purpose of career development theories is to guide individuals in 

identifying potential career paths based on their traits, interests, and motivations. For 

example, career counselors often use Holland’s (1959) theory of personality types to help 

students align their individual traits, categorized under the RIASEC model (Realistic, 

Investigative, Artistic, Social, Enterprising, Conventional), with compatible career paths.  

Career development theories can also be used to guide retrospective analyses, 

such as examining the lived experiences of professionals to better understand the factors 
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that influenced their initial interest in a field, their pursuit of education or training, and 

their eventual entry into the workforce. For instance, when examining individual 

pathways into the CS workforce, career development theories could be used to appraise 

whether factors such as educational experiences and support systems foster interest and 

motivation to pursue a career in the field. 

The underrepresentation of girls, and subsequently women, in computer science is 

often described as a “leaky pipeline” (Blickenstaff, 2005), a metaphor highlighting the 

multiple points along educational and career pathways where girls and women may either 

engage with or disengage from CS. These “leaks” represent missed or lost opportunities 

that could have otherwise sparked interest or sustained participation in CS courses and 

activities over time. 

By integrating Blickenstaff’s “leaky pipeline” metaphor with career development 

theories, this study examines whether, and to what extent, middle school computer 

science (CS) curricula incorporate elements that can spark interest and sustain student 

engagement in CS courses and activities. Social Cognitive Career Theory (SCCT) will be 

used as the guiding framework for appraising curricula, with a focus on identifying the 

presence and strength of components that may foster interest in CS as a career path. The 

following section provides an overview of SCCT and its core components. A working 

definition of curriculum, as used in this study, will also be introduced later in the chapter.  

2.4 Social Cognitive Career Theory (SCCT) 

SCCT uses various concepts and their interactions such as interest, abilities and 

values as well as environmental factors to explain three interrelated aspects of career 

development: “1) how basic academic and career interest develop; 2) how educational 
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and career choices are made; and 3) how academic and career success is obtained 

(Greenhaus & Callanan, 2006, p. 750). Lent et al., (2002), describes SCCT as way to 

"trace some of the complex connections between persons and their career-related 

contexts, between cognitive and interpersonal factors, and between self-directed and 

externally imposed influences" (p.256). 

SCCT is based on Social Cognitive Theory (SCT) as it provides a framework to 

understand the ways in which individuals form career paths as well as pursue and persist 

in academic endeavors. SCT assumes that individuals can exercise control over their lives 

(Bandura, 1997), operating in a triadic corresponding association between a person’s 

behavior (B), external environmental factors (E), and personal factors (P) that include 

internal cognitive and affective states and physical attributes (Bandura, 1986). Figure 1 

shows this triadic relationship “as interlocking mechanism that affect one another 

bidirectionally (Bandura, 1986; Lent et al., 1994, p.82).  

Figure 1 

Triadic Reciprocal Causation. Bandura (1997, p.6) Bandura (1986) 

 

Note: B represents behavior; P the internal factors in the form of cognitive, affective, and 

biological events; and E the external environment   

Building on Social Cognitive Theory, SCCT considers three closely linked 

variables: self-efficacy beliefs, outcome expectations, and goals. As an added layer, 



 

 13 

SCCT also considers how ethnicity, culture, gender, socio-economic status, social 

support, and career trajectories interplay with the decision-making process during career 

development (Blanco, 2011; Lent et al., 2000). 

2.4.1 Self Efficacy 

Self-efficacy explains how people feel, think, motivate themselves and behave 

toward tasks or skills (Bandura, 1993). In general, self-efficacy can be described as an 

individual’s perceived competence toward a task. If an individual believes they can 

succeed at a particular task such as developing code that allows a robot to move on a flat 

surface, self-efficacy indicates that the likelihood of that individual engaging and 

persisting in that task increases.  

Building on his earlier work, Bandura (1997) explains that self-efficacy beliefs 

are formed from the following four sources, including enactive mastery experience (past 

performance), vicarious experience (the experiences of others), verbal persuasion, and 

physiological and affective states (emotional response to one’s perceived sense of 

efficacy).  

2.4.2 Outcome Expectations 

Outcome expectations, the second variable of SCCT, refers to the anticipated 

consequences (positive or negative) after initially engaging in a behavior (Bandura, 

1997). Bandura clearly differentiates self-efficacy and outcome expectations: "Perceived 

self-efficacy is a judgement of one's ability to organize and execute given types of 

performances, whereas an outcome expectation is a judgment of the likely consequence 

such performances will produce" (Bandura, 1997, p.21). For example, a middle school 



 

 14 

student may anticipate the possibility of becoming a well-paid game designer after taking 

CS courses by connecting concepts and skills of a game designer to CS education.  

2.4.3 Goals 

The third variable of SCCT, goals, can generally be described as one's intention to 

engage in a particular task/activity or to achieve a specific level of performance 

(Greenhaus & Callanan, 2006). Examples can include "I want to become a computer 

scientist" or "I'm going to earn my bachelor’s in computer science, with honors".  

2.4.3 SCCT in Predicting Participation in CS & STEM 

Several studies suggest that SCCT can be utilized to predict and explain why 

individuals choose science and mathematics as their majors in college. In a study 

involving undergraduates enrolled in introductory psychology courses, Hackett (1985) 

demonstrated that mathematics-related self-efficacy expectations significantly influenced 

women’s pursuit of math-related careers. In another study, Schaefers and colleagues 

(1997) examined how self-efficacy and related variables predicted persistence among 

undergraduate women pursuing engineering majors. Nauta and Epperson (2003), 

conducted a four-year longitudinal study, following students from high school through 

college, to test a modified version of SCCT. Their findings validated Lent et al.’s (1994) 

model by demonstrating that self-efficacy and outcome expectations significantly 

influence interests and career goal choices.  

The number of studies addressing career development in CS and what informs 

this decision-making process using a SCCT framework remain scarce. However, more 

studies were done in “adjacent disciplines” such as Science, Technology, Engineering, 

and Math (STEM) with focus on students from middle school (Kahn & Ginther, 2017).  
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The following section will examine career development opportunities available in 

K–12 education and explore the potential benefits of initiating these efforts in middle 

school rather than high school.  

2.5 Career Development in K-12 

Choosing a career is an important issue throughout children’s development 

(Akosah-Twumasi et al., 2018), and is “reported to be associated with positive as well as 

harmful psychological, physical and socio-economic inequalities that persist well beyond 

the youthful age into an individual’s adult life” (Akosah-Twumasi et al., 2018, p.1; Bubić 

& Ivanišević, 2016; Robertson, 2014). As children grow up, their career choices change 

and evolve as developmental changes and environmental circumstances affect their 

thinking processes (Akosah-Twumasi et al., 2018; Howard & Walsh, 2011). 

Studies have indicated that middle school is an appropriate time for students to 

begin exploring future careers (Calabrese Barton et al., 2013; Glessner et al., 2017; Hill et 

al., 2010; Savaglio & Alvarado, 2021). Middle school represents the beginning of the 

transition from childhood to adulthood during which children undergo major physical, 

neurobiological, and psychosocial changes (Savaglio & Alvarado, 2021). Various studies 

also showed that during middle school student interest and participation in science and 

engineering decreases rapidly even when grades in those subjects remain high (Calabrese 

Barton et al., 2013; Hill et al., 2010).  

Several interventional studies addressed this decrease, focusing on self-efficacy 

and motivation to participate in STEM disciplines in middle and high school (Alhaddab 

& Alnatheer, 2015; Ben-Zeev et al., 2005; Blascovich et al., 2001; Charleston & Leon, 

2016; Cheryan et al., 2017; Master et al., 2017; McCartney et al., 2017; Smith et al., 
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2007; Vegas & Fowler, 2020). Alhaddab & Alnatheer (2015) found that high school girls’ 

high self-efficacy represents a statistically significant likelihood of pursing undergraduate 

majors in STEM careers.  

Charleston and Leon (2016) conducted retrospective interviews with African 

American graduate students and faculty in CS and STEM disciplines to explore how 

sources of self-efficacy influence persistence and engagement. Their findings highlight 

the importance of sustained exposure to behaviors that foster the development and 

reinforcement of efficacy beliefs, which are essential for maintaining long-term 

engagement and persistence. Cheryan et al., (2017) examined participation disparities 

between fields such as computer science, engineering, and physics, compared to biology, 

chemistry, and mathematics across different countries. They identified a lack of early 

exposure to CS, engineering, and physics as a key factor contributing to lower 

participation in these fields. Additionally, the authors argue that these disciplines often 

foster a ‘masculine culture’ that conveys a greater sense of belonging for men than for 

women, further widening the gender gap. 

Vegas & Fowler (2020) and McCartney et al., (2017) found that faculty 

development and parent education were successful in offering a counter argument to 

popular beliefs (folk pedagogies) about who belongs in CS careers, thus boosting 

students’ self-efficacy in CS. Other researchers have found that high school students 

mentored by college students can help mitigate the physiological effects of stereotype 

threat during high-stakes exams. (Ben-Zeev et al., 2005; Blascovich et al., 2001; Smith et 

al., 2007).  
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Middle school is a period of significant physical, neurological, and psychosocial 

development for girls, a time when they begin to shape their sense of identity and future 

aspirations. Given the importance of this developmental stage, it is crucial to identify and 

evaluate experiences that may influence their career decision making, particularly if we 

aim to increase their participation in computer science fields.  

2.6 Career Counseling in Middle School 

According to the American School Counselor Association (ASCA), “school 

counselors are certified/licensed educators who improve student success for ALL students 

by implementing a comprehensive school counseling program” (ASCA, 2023, p. 1). 

ASCA’s student standards identify three overarching domains, including academic 

development, career development, and social/emotional development; all applicable 

across all grade levels (ASCA, 2021). The career development domain emphasizes two 

key goals: 1) understanding the connection between school and the world of work; and 2) 

planning for and making a successful transition from school to postsecondary education 

and/or the world of work and from job to job across the lifespan (ASCA, 2021, p. 3). 

Students typically begin developing career awareness in elementary school, 

exploring potential career options during middle school, and engaging in career planning 

and preparation in high school (Sanders et al., 2017). However, the amount of time spent 

by school counselors on career counseling at the middle school level is very limited. 

According to a study published in 2017 by Sanders and colleagues, middle school 

counselors in Virginia spent only an average of 12.15% of their total time in career 

counseling tasks/activities. Career counselors often face barriers to implementing career 
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counseling effectively due to “competing demands, negative perceptions about career 

counseling, and low school counselor self-efficacy” (Sanders et al., 2017, p. 239).  

Within the SCCT framework, career counseling could play a critical role in 

supporting students’ self-efficacy, outcome expectations, and goals. For example, school 

counselors can help students manage negative emotions associated with participating in 

courses or activities where they may feel they do not belong (i.e., physiological and 

affective states). They can also facilitate sessions to encourage students to begin thinking 

about career goals and possible outcomes. Counselors may support SCCT principles 

either directly, through student interaction, or indirectly by assisting teachers in 

incorporating SCCT-informed practices into instruction. 

Given ASCA’s (2023) recommended caseload of 250 students per counselor, it is 

essential to evaluate the actual level of interaction between counselors and students with 

regard to career counseling. This study aims to assess both the frequency and depth of 

career counseling implementation in middle schools across Massachusetts.  

2.7 Computer Science in K-12 Education 

Although computers have been present in K–12 education for over five 

decades (Kausar et al., 2008), teaching computer science as a formal school subject is a 

relatively recent development, a phenomenon of the late 20th century. In 2006, Jeannette 

Wing introduced the concept of “computational thinking” to connect core principles of 

computer science with broader problem-solving approaches. In her seminal article in 

Communications of the ACM, Wing (2006) asserted that “Computational thinking is a 

fundamental skill for everyone, not just for computer scientists” (p. 1).     
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In 2011, the International Society for Technology in Education (ISTE) and the 

Computer Science Teachers Association (CSTA) outlined the following working 

definition of computational thinking as a problem-solving process that includes: 

• Formulating problems in a way that enables us to use a computer and other tools 

to help solve them 

• Logically organizing and analyzing data 

• Representing data through abstractions, such as models and simulations 

• Automating solutions through algorithmic thinking (a series of ordered steps) 

• Identifying, analyzing, and implementing possible solutions with the goal of 

achieving the most efficient and effective combination of steps and resources 

• Generalizing and transferring this problem-solving process to a wide variety of 

problems. 

According to a report by Vegas and Fowler (2020) CS education continues to 

grow as several education systems acknowledge its importance. In their report, they state 

that out of 219 countries, 44 (about 20%) mandate that schools offer CS education as an 

elective or required course. These initiatives are also relatively new, and the authors 

mention that some of the countries offering CS education have not done it long enough, 

which limits efforts to accurately assess the effectiveness of instruction and curricular 

offerings.  

Despite the known benefits that CS education offers students, including 21st 

century skills and a broader job outlook, CS education in K-12 education is not yet 

widespread across the United States. According to a report by CODE.org Advocacy 

Coalition, the Computer Science Teachers Association (CSTA) and the Expanding 
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Computing Education Pathways Alliance (ECEP) titled State of Computer Science 

(2024), 60% of high schools in the U.S. offered a foundational computer science course, 

but only 6.4% of high school students are enrolled annually. The report also states that as 

of 2024, 44 states now possess computer science standards.  

When reviewing CS education policies in other countries, the U.S. shares similar 

approaches to integrating computer science into K–12 education. For instance, in the 

United Kingdom, computer science became a compulsory subject in both primary and 

secondary education starting in 2014 (Royal Society, 2017).  

India has been offering computer studies as a subject for the past two decades 

(Iyer, 2019), however, its focus has been on usage and skill-based content. In 2016, India 

started an education initiative called CSpathshala (https://cspathshala.org). The mission 

of this initiative was to introduce CS skills relevant to problem-solving within K–12 

education in India. The initiative’s website highlights its success despite the complexity 

of the Indian educational system, which includes 1.6 million schools and approximately 

300 million students. In addition, India has two national boards of education, and each 

state has its own education board.  

 Although, Germany has CS teacher education programs, there is no broad 

implementation of CS education as a proper subject in primary or secondary schools 

(Schroeder et al., 2018). According to DESTATIS (2024), the number of women taking 

CS courses in higher education is 260,078 or 22.47% of the total number of students 

taking those courses.  

 

 

https://cspathshala.org/
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2.7.1 Computer Science Standards in Massachusetts  

In 2016, the state of Massachusetts launched a state-wide Digital Literacy and 

Computer Science (DLCS) curriculum framework. Its standards are grouped into four 

strands: computing and society, digital tools and collaboration, computing systems, and 

computational thinking. The curriculum framework DLCS states that “digital literacy and 

computer science knowledge, reasoning, and skills are essential both to prepare students 

for personal and civic efficacy in the twenty-first century and to prepare and inspire a 

much larger and more diverse number of students to pursue the innovative and creative 

careers of the future”.  

In 2024 Code.org, CSTA, and the ECEP Alliance released the State of Computer 

Science Education Report that provided a clear state-by-state picture of each state’s level 

of policy adoption, funding, teacher certification, and curriculum integration. It also 

included ten policy recommendations to strengthen CS education. These 

recommendations include: 1) create a statewide plan for K-12 CS; 2) define CS and 

establish standards for K-12 CS; 3) allocate funding for rigorous CS teacher professional 

learning; 4) implement clear certification pathways for CS teachers at elementary and 

secondary levels; 5) create programs at institutions of higher education to encourage all 

preservice teachers to gain exposure to CS; 6) establish dedicated computer science 

positions in a state education agency; 7) require that all schools offer CS with appropriate 

implementation timelines; 8) allow CS to count toward a core graduation requirement; 9) 

allow CS to satisfy an admission requirement at higher education institutions; and 10) 

require that all students take CS to earn a high school diploma.  
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Massachusetts received seven passing marks for policy recommendations 

1,2,3,4,6, 8, and 9 and recommended improvement in two key areas: (7) expanding 

preservice offerings for teachers to ensure more educators are prepared to teach computer 

science; and (8) requiring CS courses as a high school graduation requirement, which 

would ensure all students gain exposure to computer science before completing their K-

12 education. 

2.8 Working Definition of Curriculum 

This study aims to evaluate the presence and extent to which middle school 

computer science (CS) curricula promote the core elements of Social Cognitive Career 

Theory (SCCT): self-efficacy, outcome expectations, and goals. 

To address the research questions, it is first necessary to establish a working 

definition of curriculum. Building on Kerr’s (1968) definition of curriculum as “all the 

learning which is planned and guided by the school, whether it is carried on in groups or 

individually, inside or outside the school” (p.16), this study adopts Kerr’s definition and 

proposes a few additional elements. In addition to planned and guided CS learning 

experiences, the intended and taught curriculum, this definition also includes 

extracurricular activities, support and feedback from school counselors, teachers, and 

administrators (e.g., CS enrollment guidance, mentoring during CS courses), as well as 

support from parents or guardians.  

This comprehensive view of curriculum is intended to capture all factors that may 

influence student learning and motivation, as they can either encourage or discourage 

participation and persistence in CS-related courses and activities. 
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The following chapter outlines the study’s methodology, providing detailed 

descriptions of each instrument, the SCCT rubric, and how they were used to address the 

research questions. 
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CHAPTER 3 

METHODOLOGY 

 

The purpose of this descriptive mixed method study was to ascertain if, and to 

what extent, middle school Computer Science (CS) curricula include elements that may 

promote interest and motivation among students to engage and persist in CS courses and 

activities and potentially pursue careers in the field. 

The theoretical framework guiding this study was Social Cognitive Career Theory 

(SCCT), which posits that self-efficacy, goals, and outcome expectations form a triadic 

relationship that informs career decision-making.  

When referring to curriculum, I am using the following definition: curriculum is 

the totality of experiences that facilitate student learning in a specific subject, in this case 

CS; including, but not limited to formal coursework, and both in-school and out-of-

school support services that could influence students’ motivation, physiological responses 

and affective states.  

Using an SCCT rubric, the CS curriculum was systematically appraised to 

identify the presence and quality of each SCCT element (self-efficacy, outcome 

expectations, and goals) within the curriculum. The SCCT rubric is discussed in more 

detail in this chapter under section 3.6 SCCT Evaluation Rubric. 

3.1 Research Questions 

RQ1. How does a middle school CS curriculum and ancillary services promote 

sources of self-efficacy for girls?  

a. Which elements of the CS curriculum foster enactive mastery experiences? 



 

 25 

b. How do elements of the CS curriculum promote positive vicarious 

experiences?  

c. What type of CS curriculum elements and support services (e.g., teachers, 

counselors, family, peers) exist and how do they offer verbal persuasion 

toward CS? 

d. What type of CS curriculum elements and support services do middle schools 

provide to aid female students’ physiological and affective states toward CS 

and how do they foster participation in CS? 

RQ2. Do elements of the CS curriculum that promote sources of self-efficacy align 

with students perceived self-efficacy, articulated career goals and outcome 

expectations? 

3.2 Research Design 

This study was conducted in middle schools across Massachusetts with 

participation from students (n=23), their parents/guardians, teachers (n=8) and school 

counselors (n=1). To answer the research questions, I employed a convergent parallel 

mixed methods design (Creswell & Clark, 2011). Qualitative and quantitative data were 

collected through separate questionnaires for students, parents/guardians, school’s staff, 

as well as through an appraisal of CS curricula; in some cases, data was analyzed 

concurrently and later triangulated. 

Qualitative data was analyzed using the SCCT rubric, a rubric that was 

deductively and inductively created based on SCCT elements (3.6 SCCT Rubric). 

Quantitative data was analyzed using descriptive statistics to determine student’s levels of 
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motivation via the student questionnaire (CSMQ-II), and to determine parents’/guardians’ 

tendencies (parent/guardian questionnaire).  

The initial research protocol was approved by the University of Massachusetts 

Institutional Review Board (IRB), Federal Wide Assurance # 00003909 on May 24, 2024, 

under protocol ID 4973. An amended protocol was submitted and approved on February 

27, 2025, because the original dataset included only one response from a CS teacher and 

none from school counselors or other staff. After the amendment, I was able to collect 

responses from an additional school counselor and eight teachers. 

3.3 Participants and Recruitment  

This study focused on appraising middle school CS curricular elements using an 

expansive definition of curriculum, data collection and analysis aimed to evaluate both 

the presence and extent to which the curriculum content, and the individuals involved in 

its delivery, assessment, and support, reflected elements of Social Cognitive Career 

Theory (SCCT). Participants in the study included students enrolled in CS courses, their 

parents or guardians, CS teachers, school counselors, and other school staff who provided 

support throughout the learning process. 

Initial site recruitment began by identifying Massachusetts middle schools and 

districts currently offering CS courses. This search utilized the Massachusetts Department 

of Elementary and Secondary Education’s (DESE) 2024 Digital Literacy and Computer 

Science Coursetaking Report (District) - All Students – ALL (DESE, 2024a). Since 

Massachusetts CS standards include digital literacy, the database was sorted by 

schools/districts offering computer science and digital literacy, and by grade levels.  
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After compiling a list of potential schools, I reached out to the leadership 

(superintendents, principals, curriculum directors) of 29 identified school/districts 

followed by contacting teachers (CS and STEM instructors) and school counselors. 

Additionally, recruitment calls were posted on the Massachusetts chapter of the Computer 

Science Teachers Association (CSTA) message boards. 

Due to a lack of participating schools during the initial recruitment period, a 

second round of recruitment was conducted using email list servers such as the 

Massachusetts chapter of the Computer Science Teachers Association (CSTA), and the 

Massachusetts chapter of the American School Counselor Association (ASCA). I also 

reached out, via email, to CS teachers, STEM teachers, and support staff from schools 

that previously opted out of the study.  

3.4 Data Collection 

Data collection was initially designed to take place exclusively at participating 

middle schools. In other words, once a school opted to participate, participants (students, 

parents/guardians, and school staff) were to be contacted and offered consent forms. 

However, due to a lack of participating sites, the original IRB application was amended, 

and a secondary data collection protocol was implemented. The following sections will 

describe both the initial and secondary data collection plans. 

3.4.1 Initial Data Collection (Fall 2023 to Fall 2024)  

The initial data collection plan was to ascertain if, and how, middle school CS 

curricula contained elements of SCCT (self-efficacy, goals, and outcome expectations) 

directed toward CS. This initial data process had four objectives: objective 1) to assess 

students’ motivation (CSMQ-II: intrinsic motivation, self-efficacy, self-determination, 
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grade motivation, and career motivation) toward CS; objective 2) to learn about the 

parents’/guardians’ occupational backgrounds and perspectives toward their child’s 

occupational future; objective 3) to learn about the school’s career and counseling 

initiatives, and curricular support systems for students taking CS courses; and objective 

4) to appraise the CS curriculum by identifying the presence, and extent, of curricular 

elements that support SCCT components.   

The following instruments/forms were implemented: 

1. Parents/Guardians: 

a. Consent form 

b. Parent/Guardian Questionnaire 

2. Students: 

a. Assent form  

b. Student Questionnaire, including Career Motivation and Computer Science 

Motivation Questionnaire (CSMQ-II) 

c. Participation in presentation/discussion titled “Choosing a Career” (see 

Appendix K) 

3. Support Staff (school counselors and other student support staff) and leadership  

a. Staff Questionnaire 

4. CS curriculum (meeting with CS instructor)  

Participation for the initial data collection was limited to those students (and their 

parents/guardians) in middle school taking computer science courses, as well as support 

staff (counselors, teachers) within the school.  
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3.4.2 Secondary Data Collection (Spring 2025) 

The sole aim of the secondary data collection protocol was to complete a 

comprehensive dataset that included responses from students, parents/guardians, and 

school staff. After the initial round of data collection, only one CS teacher had 

participated, and no school counselors were represented. To address this, the original IRB 

application was amended to include revisions to both the staff consent form and the 

questionnaire. 

The revised staff questionnaire’s objective was to elucidate information about 

middle school CS curricula, including recruitment and enrollment practices, curricular 

elements (such as units and assessments), and if career counseling initiatives took place 

and to what extent. A more detailed account of the changes from the original staff 

questionnaire to the revised version will be presented later in this chapter when 

discussing the instrument (revised staff questionnaire). 

3.5 Instruments 

The following section provides detailed descriptions of each of the instruments, 

including their development, content, and administration processes.  

Let us now focus on each of the instruments used in this study, including 

questionnaires (Appendices A, B, C, and D) and the consent (Appendices F, G, and H) 

and assent form (Appendix E). The following sections will provide detailed descriptions 

for each of the instruments, including its development, content, and administration 

process. 

Table 1 presents the instruments used to address the research questions and sub-

questions. 
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Table 1 

Research Questions and Instruments  

Research Question Instrument 

 

RQ1 How does a middle school CS curriculum and 

ancillary services promote sources of self-efficacy for 

girls?  

 

a) Which elements of the CS curriculum foster 

enactive mastery experiences? 

Curriculum Assessment, 

All Questionnaires  

b) How do elements of the CS curriculum promote 

positive vicarious experiences?  

Curriculum Assessment, 

All Questionnaires 

c) What type of CS curriculum elements and support 

services (e.g., teachers, counselors, family, peers) 

exist and how do they offer verbal persuasion 

toward CS? 

Parents/Guardian Questionnaire, 

Revised Staff Questionnaire 

d) What type of CS curriculum elements and support 

services do middle schools provide to aid female 

students’ physiological and affective states 

toward CS and how do they foster participation in 

CS? 

Curriculum Assessment, 

Revised Staff Questionnaire 

 

RQ2 Do elements of the CS curriculum that promote 

sources of self-efficacy align with students perceived self-

efficacy, articulated career goals and outcome 

expectations? 

Student Questionnaire, 

Curriculum Assessment 

 

 

 

3.5.1 Parent/Guardian Questionnaire 

The parent/guardian questionnaire was designed to provide insights into each 

child’s home environment and support (RQ1c). It asked parents/guardians to share their 

race/ethnicity, level of education, profession (including that of spouses/partners and 

extended family), and their opinions about what profession they believe their child should 

pursue and why.  
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The questionnaire also included a series of questions on a four-point Likert scale 

(never, rarely, often, always) to capture parents’/guardian’s perspectives and attitudes that 

could impact their child’s self-efficacy, outcome expectations, goals toward career 

decision-making. Some example questions include: Salary is the most important thing 

when considering a job/career (outcome expectations); My child is going to follow in my 

footsteps (goals); Being good at a particular field/discipline is important when 

considering a job/career (self-efficacy); I wholeheartedly support my child’s decision to 

embark on a career/field of study (verbal persuasion); My child is good with technology 

(self-efficacy). See Appendix B for a full listing of all questionnaire questions.  

To align student and their parent/guardian responses a participant code was 

attached to each survey.  

3.5.2 Student Questionnaire (CSMQ-II) 

The student questionnaire was designed to assess students’ motivation toward CS 

and to gather general information about their career goals (RQ2). To evaluate intrinsic 

motivation, self-efficacy, self-determination, grade motivation, and career motivation in 

relation to CS, a modified version of the Science Motivation Questionnaire II (SMQ-II) 

© 2011 Shawn M. Glynn (Glynn et al., 2011) was used. The SMQ-II section includes 25 

items (see Appendix A), on four-point Likert scale (never, rarely, often, always), and five 

questions for each of the following subscales:  

• Intrinsic Motivation: assesses the extent to which a student engages in a task out 

of personal interest, enjoyment, or curiosity (Deci & Ryan, 1985). E.g., “01. The 

science I learn is relevant to my life.” 
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• Self-Efficacy: measures an individual’s belief in their ability to successfully 

perform a specific task (Bandura, 1986). E.g., “09. I am confident I will do well 

on science tests.” 

• Self-Determination: relates to a student’s sense of autonomy or volition in 

engaging with a task (Deci & Ryan, 1985). E.g., “05. I put enough effort into 

learning science.” 

• Grade Motivation: refers to the extent to which a desire to achieve high grades 

marks engagement with a task (Pintrich, 2000). E.g., “02. I like to do better than 

other students on science tests.” 

• Career Motivation: captures the belief that engaging with a task will support 

future career success (Eccles & Wigfield, 2002). E.g., “07. Learning science will 

help me get a good job.” 

Originally developed to assess student motivation toward science, the SMQ-II 

was adapted by replacing the term “science” with “computer science”, similar to how the 

instrument has been adapted for other subjects, such as biology (BMQ-II), chemistry 

(CMQ-II), or physics (PMQ-II). In this study, the adapted instrument is referred to as the 

“CSMQ-II” to accurately reflect its focus on computer science.  

According to (Glynn et al., 2011), the SMQ-II was assessed using the Flesch-

Kincaid, indicating readability at the sixth-grade level; making it suitable for middle 

school students. A review of the literature indicates that this study is the first documented 

instance of the SMQ-II being used to assess middle school students’ motivation to learn 

computer science (CSMQ-II).  
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In terms of reliability, Glynn et al., (2011) reported the following Cronbach’s 

alpha scores for each section: career motivation (0.92), intrinsic motivation (0.89), self-

determination (0.88), self-efficacy (0.83), and grade motivation (0.81). The combined 

reliability score for all 25 items was reported at 0.92.  

The questionnaire also collected demographic information, including students’ 

age, race, and gender. Additionally, students were asked to share their thoughts about 

potential future careers, their parents’/guardians’ occupations, their parents’/guardians’ 

expectations regarding their future careers, and whether they agreed with them. An open-

ended section gave students the opportunity to add any further comments or insights.  

3.5.3 Student’s Focus Group/“Choosing a Career” Presentation 

Student participants completed the questionnaire during an in-person visit to the 

school, which was coordinated through the CS teacher and held during regular CS class 

time. Students who opted not to participate in the study engaged in an alternate activity 

during this period. The time allotment for both completing the student questionnaire and 

conducting the focus group/presentation was one period (about 50 minutes).  

Following the questionnaire, a focus group and presentation session titled 

“Choosing a Career” was conducted to gather additional insights from students about 

their career aspirations and perceptions of computer science as a potential career path. 

The presentation introduced students to the field of computer science, including typical 

responsibilities of computer scientists, salary expectations, and educational pathways. It 

also incorporated elements of Social Cognitive Career Theory (SCCT), specifically self-

efficacy, outcome expectations, and goals, to help students reflect on potential career 
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ideas and discuss their interests. See Appendix K for an outline of the focus 

group/presentation. 

The focus group/presentation was audio recorded and transcribed.  

3.5.4 Staff Questionnaire 

The staff questionnaire (original and revised versions) include demographic 

questions such as gender, race/ethnicity, level of education, and role at the school. 

Additionally, it features a series of open-ended questions designed to assess whether the 

staff member, in their professional capacity, has facilitated experiences or opportunities 

for students to explore career choices as well as general questions regarding the staff 

member’s perspectives on college counseling at the middle school level. 

Due to low levels of school and district participation, an amended IRB application 

was submitted in January 2025 to obtain permission to launch a revised staff 

questionnaire. The primary goal of revising the staff questionnaire was to collect general 

information about middle school CS curricular offerings across Massachusetts. The 

revised questionnaire can now be completed by CS or STEM teachers, as well as school 

counselors or administrators, without requiring the entire school to formally participate in 

the study. Additionally, the staff consent form was updated to include a $5 Dunkin gift 

card incentive for participation. 

The original staff questionnaire consisted of 15 questions, including demographic 

items. The revised version now contains 19 questions, with additional items aimed at 

allowing CS instructors to provide descriptions of their curriculums (e.g., “8. What type 

of CS curriculum does your school use? Is it a custom-developed curriculum, a third-

party resource (such as Code.org), or a combination of both? Please describe”; “9. Can 
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you describe the key topics/units covered in your CS curriculum?”; “10. Can you provide 

descriptions of the assignments included in your CS curriculum?”). Questions 

specifically related to CS curricula were only presented to respondents who identified 

themselves as CS instructors, others (such as school counselors, non-CS teachers, 

administrators, or other staff) automatically skipped these questions. 

Questions about career counseling included: “11. How would you describe current 

career counseling initiatives at your school?”; “14. In your role, are there opportunities 

for you to positively influence curriculum in ways that promote conversations about 

career counseling? Yes, No, N/A. If Yes, please describe how:”; “17. What are your 

thoughts about college counseling at the middle school level?”. 

The questionnaire also included two questions related to gender representation in 

the workforce: “15. In your role, have you had opportunities to discuss with students 

traditionally gendered roles in career/jobs? (For example, 87% of registered nurses in the 

U.S. are women). Yes, No, N/A. If Yes, please tell us more”; “16. In your role, do you 

have opportunities to provide encouragement for girls to participate in traditionally male 

dominated courses/activities like computer science?”. See Appendix D for the entire 

revised staff questionnaire.  

3.5.5 Data Collection Schedule 

Data collection schedule involved the following steps:  

1. Each participating student was given a folder at school to take home and that 

contained the following items: 

a) Cover letter explaining the research plan, dates, etc.  

b) Student consent form  
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c) Parent/Guardian questionnaire 

2. Staff/Leadership received a link to an electronic version of the staff questionnaire 

(Qualtrics).  

3. Once a mutually agreed upon date was set between the CS Instructor/leadership 

and myself, I would schedule a visit to the school: 

a) Every student who had returned their consent form was invited to 

participate in an onsite session, and students who were not participating in 

the study were given an alternative activity. Once all participating students 

were gathered, they were asked to complete the student assent form. 

b) After the assent form was completed, students were asked to complete the 

student questionnaire (CSMQ-II).  

c) On the third, and last step, I lead a presentation titled “Choosing a Career”. 

The presentation stressed different aspects of CS as a career, including 

salary, possible occupations, skill requirements, educational paths, etc. The 

presentation was interactive and structured in a quasi-focus group format. 

The entire presentation/discussion took about 30 minutes. 

4. Review of CS curricular materials such as curriculum outline, lesson plans, 

activities, assignments, rubrics, etc. I was particularly interested in identifying 

alignments between the curriculum and elements of SCCT. 

3.6 Curriculum Assessment  

To assess the presence and quality of curricular elements that may promote 

components of SCCT (RQ1a, b, and d; RQ2), the CS curriculum was systematically 

evaluated using a mixed methods approach, incorporating both quantitative and 
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qualitative analysis. The analysis methodology chosen for this study was content analysis 

(CA).   

3.6.1 Content Analysis 

Content analysis (CA) can be defined as “a research method that uses a set of 

procedures to make valid inferences from text” (Weber, 1990, p. 9). For this study, CA 

offers an ideal framework for systematically examining CS curricula, as it provides a 

methodology to assess both the presence (frequency) and the quality of specific curricular 

elements.  

From a procedural standpoint, CA involves determining units of analysis, 

developing a coding scheme, analyzing the data, and interpreting the findings (Leavy, 

2017). For this study, the units of analysis included open-ended questionnaire responses, 

and the written text, images, and multimedia elements in the curricular materials. The 

coding scheme incorporates both deductive and inductive approaches.  

3.6.2 Coding 

The impetus for this research is to assess how middle school CS curriculums have 

elements that could potentially foster interest and participation in CS courses and 

activities, similar to Career Technical Education (CTE), where students are exposed to 

career preparation and exposure to different fields while in high school through either 

regional technical or traditional/comprehensive high schools (2024b). Using a backwards 

design, or understanding by design, model (Wiggins & McTighe, 2005), starting with the 

end first, SCCT was leveraged to identify if curricular elements and experiences taking 

place during middle school could contribute to children’s development of self-efficacy 

beliefs, goal setting, and positive outcome expectations toward CS.  
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Given that Social Cognitive Career Theory (SCCT) serves as the theoretical 

framework for this study, curricular analysis was guided by its core constructs: self-

efficacy, outcome expectations, and goals. These elements were used to develop a rubric 

(SCCT rubric) to identify the presence and quality of curricular elements that support the 

development of self-efficacy, discuss outcome expectations, set personal goals, and 

provide culturally appropriate supports and services to encourage participation and 

engagement in CS courses and activities, as well as whether opportunities for reflection 

and constructive feedback were being offered and whether proposed career choices were 

influenced by societal expectations (e.g., gender stereotypes) and cultural norms and 

values.  

The following six deductively derived top-level codes formed the foundation of 

the SCCT rubric: 

1. Self-Efficacy Sources Development (SE-DE) 

2. Outcome Expectations Alignment (OE-A) 

3. Personal Goals and Career Identity Development (PG-CI) 

4. Addressing Barriers and Equity in Career Access (AB-EQ) 

5. Cultural and Contextual Relevance (CU-CR) 

6. Feedback and Reflection Mechanisms (FE-RM 

Subsequent sub-categories were used to address further subdivisions of the core 

elements of SCCT. An example of such deductive subcodes are the different sources of 

self-efficacy sources development: enactive mastery experiences, vicarious experiences, 

verbal persuasion, and physiological and affective states.  
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3.7 Coding Rounds 

To begin the analysis, I first immersed myself in the data, an essential step that, 

according to Leavy (2017), offers three key benefits helping researchers 1) “feel the 

pulse” of the data; 2) develop initial insights;  and 3) begin the process of data reduction. 

After the secondary data collection phase was completed, I reviewed the full data set 

using the SCCT rubric. First, I applied the six top-level deductive categories above, 

assigning each code to every coding unit.  

In the second round of analysis, descriptive coding was used to inductively 

generate additional subcategories from the data (Saldaña, 2021). This process revealed 

the need to expand the SCCT rubric to distinguish between elements embedded within 

the intended curriculum and those stemming from interactions with parents/guardians and 

school staff (i.e., curricular content versus direct interpersonal or community-based 

supports).  

3.8 SCCT Evaluation Rubric 

The following sections present each element of the SCCT rubric, along with the 

rationale for its inclusion and relevance to the study. 

3.8.1 Self-Efficacy Sources Development (SE-DE) 

The first rubric element is closely connected to each of Bandura’s (1997) sources 

of self-efficacy (enactive mastery experience, vicarious experience, verbal persuasion, 

and physiological and affective states).  

3.8.1.1 Enactive Mastery Experiences. 

According to Bandura (1997), enactive mastery experiences are the most 

influential source of self-efficacy, as they provide authentic opportunities to demonstrate 
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one’s ability to successfully complete a task. For example, successful experiences 

strengthen a sense of personal efficacy, while failures can undermine confidence in one’s 

capabilities. However, defining mastery experience as simply completing one task or 

overcoming one challenge is not sufficient. It cannot be distilled to the result of a single 

action, but as the ongoing result of “organized and controlled cognitive and other self-

regulative subskills” honed over time to reach the level of achievement. Bandura (1997) 

states “complex performances are neither the products of an act of will nor simply the 

emission of implants of external rewarding and punishing experiences” (p. 80). Bandura 

(1997) outlines the acquirement of “cognitive, behavioral, and self-regulatory tools” as 

prerequisites to mastery.  

From an evaluation point of view, I associate Bandura’s set of prerequisites to 

mastery with competence as defined by Romiszowski (2009) described as the “the cluster 

of skills, abilities, habits, character traits, and knowledge a person must have in order to 

perform a specific job well” (p. 203). By breaking down the components of mastery, or 

competence, I use it as a framework to assess if, and how, curricula foster an environment 

that could lead to mastery.  

The following essential components of curricula must be present to potentially 

provide mastery experiences:  

A clear evaluation criterion. Curricula must possess assessment methods that 

allow students to understand when they are successful at tasks. Curricula should also 

include ample formative assessments, offering opportunities for improvement. 

Example: assessment methods that clearly distinguish between different levels or 

accomplishments with examples of student’s work and are easy to understand.  
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Content scaffolds. Content is sequenced to build from foundational to complex. 

Students develop competencies as they build skills and conceptual knowledge, content 

understanding and skills are often evaluated presenting gradual increases in challenge and 

evaluative feedback throughout.  

“A resilient sense of efficacy requires experience in overcoming obstacles through 

perseverant effort” (Bandura, 1997, p.80). 

“Development of the cognitive basis of human competencies is facilitated by 

breaking down complex skills into easily mastered subskills and organizing them 

hierarchically” (Bandura, 1997, p.80) 

“Mastery… is a gradual accretion of knowledge, conceptual understanding, 

judgement, and skill” (Brown et al., 2014, p.18) 

Example: Scaffolding of competences is outlined in developmental order; 

students can assess where their initial skill level is and where they will be once they have 

mastered the competence.  

Opportunity for reflection. The curriculum includes elements that afford students 

opportunities to explore their learning.  

Self-regulatory tools (Bandura, 1997) 

Example: a written reflection that asks students to discuss what strategies have 

helped them figure things out, including questions related to how much effort was spent, 

what worked, what did not. 

Elements that support children’s autonomy to exercise control: pedagogies that 

promote self-regulation are preferred. Children must be able to attribute success to their 

own skills, efforts, and strategies rather than to external factors. 
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Bandura (1997) argues that providing individuals with assurances that they are in 

control of their learning/achievement is more effective than repeated positive 

reinforcement.  

Example: preference for project and/or problem-based instructional strategies that 

allow children to work on projects with a certain level of autonomy. Teachers can provide 

feedback and guidance as needed, but the onus on learning is placed on the individual.  

Educational units must lead to capstone projects/artifacts. Learners must be 

afforded opportunities to learn the skills and knowledge necessary to complete a project 

or artifact.  

“Most competencies must be developed over a long period” (Bandura, 1997, p. 

86) 

Example: students develop a robotic artifact that utilizes multiple sensors and 

servos to independently complete a series of tasks. 

3.8.1.1.1 Learning Experiences and Skill Development. 

Originally as its own category within the rubric, I realized during coding that 

learning experiences and skill development are indeed part of enactive mastery 

experiences. 

Learning experiences play a pivotal role in shaping self-efficacy and outcome 

expectations (Bandura, 1986). In Lent and Brown’s (2013) model of career self-

management, these experiences are fundamental to building self-efficacy. 

Leveraging Kolb’s (2014) experiential learning model, a curriculum can 

effectively link skill development with real-world job applications. Kolb’s model 

includes four key areas: concrete experience, reflective observation, abstract 
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conceptualization, and active experimentation. Each area can guide the identification of 

essential curricular elements. For instance, 1) concrete experience: engage learners in 

real-world activities, such as internships or professional shadowing; 2) reflective 

observation: provide opportunities for learners to reflect on their experiences, identifying 

strengths and areas for improvement; 3) abstract conceptualization: help learners make 

connections between insights and actual practice, promoting deeper understanding; and 

4) active experimentation: encourage the application of knowledge and skills through 

projects and real-world challenges. 

Examples: 

• Curriculum offers hands-on experiences that foster competency development, 

with an emphasis on practical content rather than theoretical (lectures).  

• Curriculum includes CS skill development that could foster self-efficacy 

attainment and enhance outcome expectations.  

• Curriculum leverages active learning strategies, including student led 

methodologies such as project and problem-based learning.  

3.8.1.2 Vicarious Experiences. 

According to Bandura (1997), individuals cannot use just their own measure of 

ability in isolation to assess efficacy, but must also see how their abilities are in reference 

to the abilities of others. These comparisons can also be heightened or diminished by 

performance superiority in relationship to group norms or conversely by low normative 

standing (1997).  

The basis for these comparisons is based on affinity, including comparing 

ourselves to classmates, competitors, work colleagues, or those engaged in similar 
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endeavors (1997, p. 87). Other comparisons can be based on being of similar social 

standing, age, race, gender, educational level, or ethnic designation (1997, p. 98). These 

comparisons can be both objective (e.g., established comparable attributes such as: 

race/ethnicity, gender, nationality) and subjective (e.g., we look about the same age, we 

must have a similar belief systems), and can be attributed to the person’s perceived 

similarity or to external labeling mechanisms.  

As women currently represent nearly a quarter of all computer science workers, 

the opportunity for any person to meet a woman computer scientist are limited. 

Compounding this fact is women’s representation by race and ethnicity:16% White, 3% 

African American/Black, 7% Asian, and 2% Latina/Hispanic (Beldon et al., 2024). 

Women’s dearth of representation in CS fields can have the unintended consequence of 

functioning as a confirming factor for girls that they may not belong in the field.  

Examples:  

• Curriculum includes content highlighting women role models in CS across races 

and ethnicities. 

• Curriculum includes visits to colleges/universities to meet CS students. 

• Curriculum facilitates interviews/discussions with CS professionals. 

• Curriculum includes a CS mentoring program, including high school or college 

students, and/or CS professionals. 

3.8.1.3 Verbal Persuasion. 

According to Bandura (1997), persuasive efficacy information is typically shared 

when someone offers evaluative feedback to a performer (p.101). This performative 

feedback can include positive or negative evaluations about a specific action or 
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demonstration. When positive feedback is given, it can strengthen people’s beliefs about 

their capabilities, while it can also undermine someone’s performance appraisal when it is 

negative.    

Examples: 

• Curriculum offers consistent, fair, and regular feedback that focuses on student’s 

abilities, and is aimed at helping students grow.  

• Participation in CS courses and activities is encouraged for all. Potentially, 

additional encouragement is offered for girls to participate.  

• Curriculum engages with parents/guardians to encourage participation in CS 

courses and activities. 

• Curriculum includes CS resources/activities for parents/guardians to do together 

with their child.  

3.8.3.3.1 Environmental Supports and Resources.  

Similarly to category Learning Experiences and Skill Development, 

Environmental Supports and Resources was originally its own category. However, during 

analysis it become apparent as the supports mentioned in this category felt under the 

general umbrella of verbal persuasion.  

SCCT aims to understand how individuals develop interests, make choices, and 

achieve success in educational and occupational pursuits (Lent et al., 1994). As 

individuals progress from initially considering a career to actively participating in a field, 

various factors influence this trajectory. Drawing from Bandura’s (1997) triadic 

reciprocal causation model (Figure 1), career choices are shaped by the interaction of 
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internal factors (cognitive, affective, and biological events), behaviors, and the external 

environment. 

The external environment can both support and hinder career development. While 

positive supports and scaffolds can encourage pursuit of a field, barriers can push 

individuals away from their potential interests. This rubric element focuses on evaluating 

the type and quality of environmental supports and resources available to students who 

may find participating in CS courses and activities challenging. Such supports might 

come from school counselors, teachers, parents/guardians, or older peers, including high 

school or college students. 

Examples: 

• Curriculum either explicitly, or by extension of school counselors, provides 

supports for students to explore careers in CS.  

• Curriculum includes a CS mentoring program, including high school or college 

students, and/or CS professionals. 

3.8.1.4 Physiological and Affective States. 

The last source of self-efficacy according to Bandura (1997) relates to how people 

partly rely on somatic information as part of physiological and emotional states.  

Examples: 

• Curriculum provides outlets for self-expression via curricular activities (e.g., 

conversations/assignments to explore students’ feelings and emotions, 

connections with socio-emotional learning content).  
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• Curriculum either explicitly, or by extension of school counselors, exhibits 

support to counteract issues of gender, culture, or ethnicity that may hinder 

participation in CS courses or activities (e.g., stereotype threat). 

• Curriculum either explicitly, or by extension of school counselors, fosters an 

environment of inclusion and belonging for all.  

3.8.2 Outcome Expectations Alignment (OE-A) 

Outcome expectations represent the individual’s imagined consequences after 

performing a specific behavior (Lent et al., 1994). Although, middle school students may 

have a harder time connecting how their participation in a CS course may lead to a career 

in the field, a curriculum can present a pathway that may lead to a career in computer 

science. Connecting competencies to be learned in class to real-world CS applications 

can help students visualize a career in the field.  

Examples: 

• Curriculum includes content about careers in CS including salary, educational 

paths, vocational opportunities, etc. 

• Curriculum includes opportunities for students to engage with CS professionals.  

• Curriculum includes projects/assignments that are grounded in real-world CS 

applications. 

3.8.3 Personal Goals and Career Identity Development (PG-CI) 

Goals, like the other two elements of SCCT (self-efficacy and outcome 

expectations), play a role in fostering interest and encouraging participation in career-

related activities. They can become the aspirations and targets that individuals set for 

themselves in relation to personal achievements and future career paths. 



 

 48 

According to Lent et al. (1994), career interests can evolve into goals, which may 

then translate into actions. This progression is influenced by an individual’s perception of 

environmental factors, whether they see them as adverse or supportive (e.g., 

insurmountable barriers or inadequate support versus ample support and few obstacles) 

(p. 38). This mediating process is aligned with Bandura’s (1997) triadic reciprocal 

causation model (Figure 1). 

Setting goals acts like creating a roadmap, helping individuals evaluate what is 

needed, how to achieve it, and whether they are making progress toward their objectives. 

Similar to a project charter, goals help direct effort and persistence, organize actions, 

sustain motivation, and serve as a benchmark for evaluating progress. 

Examples:  

• Curriculum engages students in goal-setting activities.  

• Curriculum includes career planning activities (e.g., future professional portfolio 

or career map) 

• Curriculum explores career identity by showcasing professionals working in the 

field of CS.  

3.8.4 Addressing Barriers and Equity in Career Access (AB-EQ) 

SCCT has been widely used as a theoretical framework to investigate factors 

contributing to the underrepresentation of women and racial-ethnic minorities in STEM 

fields (Fouad & Santana, 2017). Given SCCT’s focus on self-efficacy and outcome 

expectations, raising awareness of the barriers limiting women’s representation in CS 

fields could help girls develop adaptive career behaviors (Lent & Brown, 2013), 

providing them with strategies for coping and addressing challenges in the future.  
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Examples: 

• Curriculum includes content about CS field participation challenges (e.g., gender 

equity, discrimination, barriers to participation, belonging, etc.). 

• Curriculum highlights contributions to the field of CS from diverse individuals 

(e.g., innovators, game designers, entrepreneurs, etc.).  

3.8.5 Cultural and Contextual Relevance (CU-CR) 

Bandura (2006) argues “…human functioning is a product of a reciprocal 

interplay of intrapersonal, behavioral, and environmental determinants. . .” (p. 165). 

When making career decisions, individuals’ beliefs, behaviors, and responses can be 

shaped by their culture and context. As individuals embark on their career journeys, it is 

imperative that they recognize how cultural socialization can influence their self-efficacy 

and outcome expectations. 

Another important aspect is that, since CS as a field involves creating software 

and interfaces for others to use, it is crucial to consider cultural differences when 

designing new CS products. 

Examples: 

• Curriculum acknowledges the many paths one could take when choosing a career, 

including how family, friends, and society may influence individuals’ decisions.  

• Curriculum includes content that discusses how diversity and cultural differences 

can expand CS applications to address everyone’s needs, and not just the needs of 

the few (e.g., facial recognition software failing to identify African American 

individuals).  
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3.8.6 Feedback & Reflection Mechanisms (FE-RM) 

Lent & Brown (2013) argue that SCCT not only explains how individuals develop 

interest and persist in career exploration but also addresses how they manage tasks and 

cope with challenges during career advancement and job searching. A CS curriculum 

designed with these principles in mind could foster adaptive behaviors and self-

management skills, promoting career success. 

Examples: 

• Curriculum includes elements to promote students’ reflection and appraisal.  

• Curriculum includes extensive formative opportunities.  

• Curriculum includes robust iterative artifact assessment mechanisms.  

• Curriculum fosters an incubator-like environment where feedback is omni-

directional (teacher to student, student to student, student to teacher).  

Table 2 below, presents the complete SCCT rubric, including top-level codes, 

subcategories, and illustrative examples. 

Table 2 

SCCT Rubric: Top-Level Coding, Categories, and Examples 

Top-Level Codes    Examples 

1. SELF 

EFFICACY 

SOURCES 

DEVELOPMENT    

(SE-DE) 

Enactive 

Mastery 

Experiences 

Curricular content* 

Clear 

evaluation 

criteria  

E.g., rubrics, 

exemplars 

Content 

scaffolds/ 

sequence 

E.g., curricular 

content provides 

skill/knowledge 

scaffolds as well 

as remedial 

content  
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Student 

autonomy-

based 

instructional 

strategies 

 E.g., problem-

based, project-

based, inquiry-

based 

Capstone/ 

artifacts 

E.g., unit 

assessments 

require students to 

produce an 

artifact or 

capstone project.  

Vicarious 

Experiences 

Curricular content* 

Curricular 

content utilizes 

graphical 

elements to 

depict women 

and other 

under-

represented 

populations in 

CS  

E.g., Code.org 

introductory 

videos narrated by 

young woman 

Curriculum 

includes 

content 

highlighting 

women in CS   

E.g., content 

highlights women 

who had made 

significant 

contributions to 

CS, for example, 

Grace Hopper, 

Ada Lovelace  

Direct interactions* 

Colleges/ 

university 

visits   

Teachers 

leveraging 

their own 

experiences/ 

careers/ 

education to 

model career 

trajectories   

Guest visits 

and/or 

mentoring   
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Verbal 

Persuasion 

Curricular content* 

Instructional 

content 

contains 

elements to 

encourage 

enjoyment 

E.g., elements of 

praise and 

encouragement 

for girls and other 

minorities to 

participate 

Family/ 

community* 

Support and/or 

encouragement 

to participate 

in CS courses 

and activities 

E.g., how 

parents/guardians 

promote their 

children's 

participation in 

CS courses 

Physiological 

and Affective 

States 

Curricular content* 

Socio-

emotional 

learning 

content (SEL) 

E.g., Code.org 

positive Attitude 

App 

School counseling 

(outside of 

curricular content) 

Online/printed 

resources 

E.g., what type of 

resources are 

available for 

students? 

1:1 meetings   

Academic 

Counseling 

Recruitment 

Practices 

How are 

students 

enrolled in CS 

courses?  

E.g., by their own 

choice, schedule 

availability, 

others? 

2. OUTCOME 

EXPECTATIONS 

ALIGNMENT         

(OE-A) 

Curricular 

content* 
Discussions/content 

about potential 

outcomes of an 

occupation 

Salary   

Lifestyle   

Type of 

job/setting   

Facilitated by 

parents/ 

guardians or 

outside of 

classroom 

Skills/ 

education 

required    

Location  
  

3. PERSONAL 

GOALS & 

IDENTITY 

DEVELOPMENT 

(PG-CI) 

Curricular 

content* 

Discussions/content 

that promotes 

career exploration     

Identity/career 

exploration 

tests/questionnaires     

Support 
Career Counseling 

(Middle School)     

Opportunities Career Fairs      
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Clubs     

4. ADDRESSING 

BARRIERS & 

EQUITY IN 

CAREER 

ACCESS (AB-

EQ) 

Support 

Curricular and/or 

support systems 

designed to support 

girls and/or 

minorities in CS   

  

E.g., do teachers, 

counselors, or 

parents/guardians 

discuss barriers 

and equity in 

career access? 

Curricular 

content* 

Discussions/content 

related to diversity, 

equity, and 

inclusion topics     

5. CULTURAL & 

CONTEXTUAL 

RELEVANCE        

(CU-CR) 

Beyond the 

classroom 
Family/community   

  

Curricular 

content* 

Culture & 

Traditions 

Discussions/ 

content that 

highlights 

different 

cultures and 

traditions   

Stereotypes 

Discussions/ 

content about 

stereotypes 

based on 

gender, 

ethnicity, 

nationality, or 

others   

6. FEEDBACK & 

REFLECTION 

MECHANISMS       

(FE-RM) 

Curricular 

content* 

Self-reflection 

opportunities 
    

Assessments 
Competency-

based feedback 
  

 

Note. Rubric elements marked with an asterisk (*) were added inductively based on 

insights that emerged during data analysis. 
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3.9 Validity and Reliability  

To answer the research questions, a mixed-methods approach was chosen, 

integrating qualitative and quantitative data to ensure a comprehensive understanding of 

the research topic. The combination of these methods reduces methodological limitations, 

strengthens validity, and improves reliability. Mixed-method approaches enhance the 

rigor of research findings by reconciling the contextual and interpretative depth offered 

by qualitative analysis with the structured measurement and generalizability of 

quantitative analysis (Creswell & Plano Clark, 2017). 

By leveraging two complementary data sources, the study triangulates findings to 

better assess the presence and depth of curricular elements that align with Social 

Cognitive Career Theory (SCCT) constructs. Yin (2004) emphasizes that triangulation 

involves cross-validating phenomena using independent methodological approaches, 

resulting in more credible and comprehensive assessments.  

In this study, quantitative analysis provides structured insights into what 

curricular elements are present, while qualitative analysis offers interpretive depth into 

how these elements are implemented and the potential impacts on student learning and 

motivation to engage with CS topics. For example, while quantitative coding might 

indicate the frequency with which a specific SCCT construct is addressed in curricula, 

qualitative analysis explains how those constructs are integrated into lesson design and 

instructional strategies. Together, these data sources strengthened the credibility and 

depth of findings, allowing for a richer understanding of how CS curricula support 

constructs like self-efficacy, outcome expectations, and career-related goals.  
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Although data collection and data analysis were conducted by a single researcher, 

the study mitigated potential biases through systematic coding procedures, iterative 

reflection on analytic decisions, and careful alignment of findings with established 

frameworks. This approach ensured that the study adhered to rigorous standards of 

validity and reliability in mixed-method research, yielding credible and dependable 

results.  

3.9.1 Quantitative Validity and Reliability  

 Quantitative validity refers to the extent to which measurement accurately 

capture the constructs being assessed. Reliability pertains to the consistency and 

reproducibility of these measures over time or across study contexts (Silverman, 2021). 

For this study, content analysis was applied as a systematic and repeatable method for 

measuring the alignment of curricular elements with categories defined in the Social 

Cognitive Career Theory (SCCT) rubric (see table 2). For example, curricular elements 

addressing gender disparities or challenges faced by women in computer science were 

coded under “Addressing Barriers and Equity in Career Access” (AB-RQ).  

To ensure validity, coding categories were operationalized in detail, with 

definitions and examples provided in table 2. This ensured that curricular elements were 

consistently identified and accurately classified according to the SCCT rubric. 

Furthermore, to maintain reliability across the coding process, a reflective approach was 

taken in which coding decisions were continually revisited and refined throughout the 

analysis, ensuring consistency in application. Emerging ambiguities were documented 

and resolved through iterative refinement in the coding schema, ensuring clarity and 

precision.  
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3.9.2 Qualitative Validity and Reliability  

Qualitative validity ensures the findings accurately reflect the characteristics and 

intent of the curricular elements under analysis (Lincoln & Guba, 1985). Reliability in 

qualitative research refers to the dependability and consistency of the analytic procedures 

employed. In this study, curricular elements were critically evaluated to determine their 

alignment with SCCT constructs, such as Self-Efficacy Development (SE-DE). For 

example, the analysis of curricular materials for evidence of enactive mastery experiences 

considered elements such as clarity of evaluation criteria, scaffolding of content, 

opportunities for reflection, student autonomy, and the characteristics of required 

students’ artifacts.  

To ensure validity, the analytic process employed triangulation at the 

methodological level, where qualitative insights were examined alongside quantitative 

coding results to ensure coherence across findings. For example, if curricular materials 

frequently addressed self-efficacy activities (verified through quantitative coding), the 

qualitative appraisal provided an interpretative layer to understand the depth and 

implementation of such activities. This convergence of methods enhanced both the 

validity and contextual richness of the findings.  

3.10 Positionality of Researcher 

According to Holmes (2020), a researcher’s positionality “describes an 

individual’s world view and the position they adopt about a research task and its social 

and political context”(p.1). This study is aligned with the pragmatic paradigm, commonly 

associated with mixed methods research (Creswell & Clark, 2011). A pragmatic approach 

in education reflects a worldview focused on “what works” (Weaver, 2018), emphasizing 
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practical solutions with real-world applications. This research seeks to assess what is 

being taught in middle school computer science (CS) curricula and how it is 

implemented, with the goal of identifying elements that may foster girls’ participation and 

engagement in CS. 

In terms of the biases and experiences I bring to this research, my limited 

scholarly work to date has focused on expanding access to computer science education 

for girls in K–12 settings. However, I have not taught in K–12 schools myself. My direct 

experience is limited to participating in the development and co-instruction of a high 

school computer science course. 

The entirety of my professional career has been in higher education, where I have 

served in various roles, including as an instructor, curriculum developer, instructional 

designer, technologist, hardware specialist, educational researcher, and administrator. My 

computer science skills are self-taught and include foundational programming in a few 

languages, physical computing, database management, and overall digital literacy.  

Given these experiences, I consider myself an outsider to middle school culture, 

and by extension, to the broader K-12 educational environment. 

My position regarding career access is shaped by multiple personal factors: I am a 

father to a daughter; I identify as racially White but culturally Hispanic/Latino; and I am 

the son of parents who did not attend college. These experiences inform my interest in 

how educational systems either support or constrain access to careers in fields such as 

computer science. I place a high value on both the transformative power of education and 

the fundamental right to choose and shape one’s own future. 
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CHAPTER 4  

RESULTS 

 

The purpose of this study was to identify components of middle school Computer 

Science (CS) curricula that foster participation and engagement of middle school girls in 

computer science. Curriculum was defined as all planned and guided CS learning 

experiences, as well as the support and feedback provided by school counselors, teachers, 

administrators, and parents/guardians. Social Cognitive Career Theory (SCCT), which is 

based on a triadic relationship between self-efficacy, outcome expectations, and goals, 

builds the framework to identify what components of CS curricula promote self-efficacy, 

outcome expectations, and career goals toward CS. More specifically, this study 

answered two research questions (RQ) and sub-questions utilizing a convergent parallel 

mixed-method design.  

RQ1. How does a middle school CS curriculum and ancillary services promote 

sources of self-efficacy for girls?  

a) Which elements of the CS curriculum foster enactive mastery experiences? 

b) How do elements of the CS curriculum promote positive vicarious 

experiences?  

c) What type of CS curriculum elements and support services (e.g., teachers, 

counselors, family, peers) exist and how do they offer verbal persuasion 

towards CS? 
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d) What type of CS curriculum elements and support services do middle schools 

provide to aid female students’ physiological and affective states towards CS 

and how do they foster participation in CS? 

RQ2. Do elements of the CS curriculum that promote sources of self-efficacy align 

with students perceived self-efficacy, articulated career goals and outcome 

expectations? 

RQ1a and RQ1b were addressed through curriculum assessment using both 

quantitative and qualitative methods, as well as qualitative responses from all 

administered questionnaires. 

RQ1c was addressed using data from both the parent/guardian and revised staff 

questionnaires. This included qualitative responses from both instruments, along with 

quantitative responses from the parent/guardian questionnaire to gauge levels of career-

related support and attitudes regarding how children should make future career decisions. 

RQ1d was addressed through curriculum assessment, using quantitative methods 

to identify the frequency of relevant elements and qualitative methods to evaluate their 

quality. The revised staff questionnaire also provided qualitative data on the types of 

support available to help students manage their physiological and affective states. 

RQ2 was primarily addressed using quantitative data collected through the 

CSMQ-II, a validated instrument designed to assess students’ intrinsic motivation, self-

efficacy, self-determination, grade motivation, and career motivation related to computer 

science.   
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4.1 Site Recruitment 

Starting in Fall of 2022, and continuing until Fall 2023, attempts were made to 

recruit middle schools in the state of Massachusetts to participate in the study. 

Recruitment methods included direct emails to leadership (superintendents, principals, 

curriculum directors), teachers (CS and STEM instructors), and school counselors. 

Additionally, recruitment calls were posted on the Massachusetts chapter of the Computer 

Science Teachers Association (CSTA) message boards. Out of the 29 public and private 

schools contacted, only one decided to participate in the study.   

The participating middle school is in an urban area in western Massachusetts and 

serves fewer than 300 students. According to Massachusetts Department of Elementary 

and Secondary Education (DESE), the student population is predominantly Hispanic or 

Latino (65%), followed by White (15%), Black or African American (13%), Asian (3%), 

and other racial/ethnic groups (7%). A high percentage of students are considered high 

needs (86%), with 80% classified as low income. 

Initially, approximately 70 middle school students were eligible to participate in 

the study, based on their enrollment in computer science courses. Of those, 23 students 

returned signed parent/guardian consent forms and participated in the “Choosing a 

Career” presentation and focus group. Among the participants, 14 identified as girls and 9 

as boys, with ages ranging from 11 to 15 years old. 

4.1.1 Secondary Data Collection Recruitment 

To gather additional information about middle school computer science (CS) 

curricula, a secondary data collection protocol was launched in February 2025 (see 

Appendix D). A call for participation was posted through the Massachusetts chapters of 
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the Computer Science Teachers Association (CSTA) and the American School Counselor 

Association (ASCA). In addition, CS teachers, STEM educators, and support staff from 

schools that had previously declined to participate in the initial phase of the study were 

also contacted directly. 

Nine participants submitted responses. Of these, seven identified as women and 

two as men. Eight participants reported having a master’s level education, and all are 

employed at public middle schools. In terms of professional roles, five identified as 

STEM teachers, three as CS teachers, and one as a school counselor. Regarding 

race/ethnicity, all but one identified as White; one participant identified as Black or 

African American. 

4.2 Data Results 

Given the variety of data collection methods used in this study, methodological 

triangulation process was employed to integrate and cross-validate different types of 

information, ensuring a comprehensive approach to addressing each research question 

and its corresponding sub-questions. 

In the following, results will be presented for each RQ and sub-questions.  

4.2.1 Research Question 1 

RQ1: “How does a middle school CS curriculum and ancillary services promote 

sources of self-efficacy for girls?” 

This question specifically examines the extent to which curricular components 

support Bandura’s (1997) four sources of self-efficacy: enactive mastery experiences, 

vicarious experiences, verbal persuasion, and physiological and affective states and 

which are addressed in the sub questions accordingly. To explore the presence and extent 
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in which the four sources of self-efficacy are reflected or supported within the curriculum 

and related support services the SCCT rubric was utilized as well as data from other 

sources such as the student focus group.  

The CS curricula reviewed in this study incorporate a mix of custom-developed 

units and third-party resources, including both free and subscription-based. The analysis 

focused on the one unit titled “Creating Apps with Devices (micro:bit) (’24-’25)” 

developed by Code.org that the participating school implemented. This unit spans six 

weeks and is designed for a total instructional time of approximately 225 minutes per 

week (3 hours and 45 minutes). The unit includes 17 lessons presented through various 

modalities, including text, video, and interactive coding platform.  

4.2.1.1 Which elements of the CS curriculum foster enactive mastery 

experiences? 

Mastery experiences are the most influential source in Bandura’s self-efficacy 

(1997) framework, as they offer the most authentic evidence of an individual’s 

capabilities. While leveraging the SCCT rubric to appraise Code.org’s Creating Apps 

with Devices (micro:bit) (’24-’25) unit, I identified five different components that 

support the development of enactive mastery experiences: clear evaluation criteria, 

content scaffolds, opportunity for reflection, elements that support children’s autonomy to 

exercise control, and educational units must lead to capstone projects/artifacts. Table 3 

lists examples of these components that provide students with opportunities to 

demonstrate their ability to successfully complete a task.  
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Table 3 

CS Curriculum Alignment with Mastery Experience Components (SCCT Rubric) 

Mastery Experience 

Component  

(SCCT Rubric) 

Examples 

1. A Clear Evaluation 

Criteria 

Each lesson includes multiple curricular components with 

embedded formative assessments. Additionally, two summative 

projects are featured in Lessons 10 and 17, each accompanied by 

post-project tests designed to assess learning outcomes not fully 

captured by the project rubrics. 

2. Content Scaffolds 

This unit can be used as a stand-alone introduction to 

programming. It begins with an overview of the interactive 

coding interface “App Lab,” followed by a gradual introduction 

to programming concepts. Early lessons focus on modifying 

existing code by selecting variables from drop-down menus 

within pre-built programming blocks. Subsequent lessons 

introduce block-based coding, asking students to drag blocks into 

the workspace and begin customizing instructions. Each lesson 

builds in complexity by adding new coding blocks and expanding 

the number of variables students can manipulate. 

3. Opportunity for 

Reflection 

The curriculum does not incorporate self-reflection tools directly 

within the software interface. However, the accompanying 

teacher lesson plans recommend a five-minute “Wrap Up” period 

at the end of each class for group discussion. Suggested prompts 

include: What was positive? What was difficult or frustrating? 

and other curriculum-related topics. Additionally, if time permits, 

students are encouraged to record their reflections in a learning 

journal to be maintained throughout the unit. 

 

The curriculum also includes a pre-survey to assess students’ 

predispositions toward computer science and school, as well as 

their prior experience with CS (baseline data). Although a series 

of end-of-unit surveys are mentioned, they are unfortunately not 

accessible for review. 

4. Elements that 

Support Children’s 

Autonomy to Exercise 

Control 

The unit’s structure is fixed, and assessments cannot be modified; 

components must be completed sequentially, although students 

can engage with the content in a flexible order. 
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5. Educational Units 

Must Lead to Capstone 

Projects/Artifacts 

All lessons include formative exercises that scaffold learning 

toward the development of final artifacts. Lesson 10 (Project: 

Human-Device Interaction) and Lesson 17 (Project: Prototype an 

Innovation) are project-based and serve as culminating 

experiences, requiring students to apply concepts and skills from 

the entire unit to create meaningful artifacts. 

 

While the unit clearly defines evaluation criteria, scaffolds content effectively, and 

culminates in the creation of artifacts, it lacks opportunities for student self-reflection and 

offers limited flexibility. Although learners can progress at their own pace, the content’s 

structure is fixed and not customizable.  

4.2.1.2 How do elements of the CS curriculum promote positive vicarious 

experiences?  

According to Bandura’s (1997) self-efficacy model, vicarious experiences serve 

as an additional source of validation by allowing individuals to assess their ability to 

complete tasks through observation. These experiences provide a basis for comparison, 

enabling individuals to evaluate their own performance relative to that of others. 

Furthermore, these evaluations can be associated not solely by performance attributes but 

also by perceived similarities in personal characteristics, including “age, gender, 

education level, socioeconomic status, race, and ethnicity” (Bandura, 1997, p. 98).  

As a result, curricular elements were analyzed to develop a profile of each 

student’s family support system, including the educational background and occupations 

of parents, guardians, and extended family members to ascertain the potential influence 

of these groups. Curricular materials were also reviewed to assess whether they depicted 

individuals from underrepresented populations in computer science (e.g., women and 
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ethnic minorities). In addition, the curriculum was examined for evidence of connections 

to mentors or higher education institutions that could serve as role models. 

Highlighting CS Professionals and Colleges and Universities that Offer CS 

Degrees. 

CS and STEM instructors reported incorporating their own professional 

experiences as programmers or scientists into their teaching. These first-hand accounts 

help students gain insight into real-world applications of CS. One instructor noted, “Yes, 

as a female I am an example of a woman in a traditionally male role.” Another 

highlighted the integration of cultural observances, such as Black, Women’s, Latino, and 

Native American History Months, to spotlight underrepresented populations in CS. 

Additionally, the CS instructor from the participating school shared that she and 

her students were invited to visit Worcester Polytechnic Institute (WPI) for sessions led 

by students and faculty. She emphasized the strong representation of women from diverse 

backgrounds among the presenters, offering students powerful examples of inclusivity in 

the CS field.  

Parents’s/Guardian’s and Extended Family Role Models. 

Children are often first exposed to potential occupations by observing the 

behaviors and careers of their parents and guardians (Abdul Rahaman et al., 2023). 

During the focus group, several students expressed interest in pursuing careers similar to 

those of their family members. Examples included statements such as, “I’m going to join 

the Marines like my dad and uncle,” and “I love working on cars with my dad; I’m going 

to be a mechanic.” However, when parents and guardians were asked in the questionnaire 

whether they believed their child would follow in their footsteps (Question 2), the 
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responses told a different story: out of 22 responses, 4 selected Strongly Disagree, 15 

chose Disagree, and only 3 selected Agree. It is possible that parents and guardians 

interpreted this question not literally, but as a reflection of their aspirations for their 

children, perhaps hoping their child will have opportunities to surpass their own career 

paths. 

When reviewing students’ responses to the question, “I know you are in middle 

school, but you might have already thought about what to do after school, what your 

future career might be…” (Student Questionnaire), and comparing them with the 

occupations reported by their parent/guardian or extended family, there was alignment in 

7 out of 23 cases. In these instances, the student’s career aspiration matched the current 

occupation of their parent or guardian. In the remaining 16 cases, the occupations 

students aspired to were not represented within their immediate family, indicating that 

their career interests extended beyond the professional paths of their parents or guardians. 

Table 4 outlines the professions that students are interested in pursuing, alongside 

the professions of their parents or guardians. 

Table 4 

Student Desired Profession and the Professions of their Parents/Guardians and Extended 

Family 

Student’s Desired Profession 
Parents/Guardians, Spouse - Extended Family 

Professions 

“I want to join the Navy because it seems 

fun” (g) 

Program manager, mechanical assembler - 

pilot, university professor 

“I want to be a psychiatrist when I grow 

up. This is because I am interested in it” 

(g) 

Licensed mental health counselor, barber shop 

owner - ultrasound technician, pilot, police, 

business owners 
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“Either a business women or a 

doctor/nurse because with a business I am 

able to learn how doing things by myself is. 

Doctor/nurse because I want to help 

people” (g) 

Left blank - business, photography, technology 

“I want to be some sort of nature scientist 

because I love learning and sharing things 

about nature” (g) 

Higher education administration, musician and 

higher education educator - educators, 

musicians, business professionals, medical 

professions 

“I want to be in the Army” (b) 
Certified Nursing Assistant (CNA), material 

handler - left blank 

“What I want for my future career is a 

nurse that helps with pills and patients. So 

basically assistant nurse. Another type of 

nurse is one that checks a baby of a 

women”(g) 

Nurse - nurse, teacher 

“I want to be a fashion designer because I 

had 4 had a sense for fashion” (g) 

Stay at home, carpenter - Fedex delivery, 

farmer, nurse 

“I have many ideas on what I wanna be & 

the things I want my career to be connected 

to. But as long as I get many would be a 

good option. Things I want my job to 

contain would be sports (soccer), ability to 

travel so I don't have to stay in one place, 

art, animals?, etc.” (g) 

Special education teacher, N/A - social 

workers, teachers, paraprofessional, IT, lawyer 

“Cosmetology, Culinary, real state, or 

nursing” (g) 
Retired - electrician, social worker 

“My future career might be painter or 

enggeir (engineer) I like the way art show 

me and I like” (b) 

Certified Nursing Assistant (CNA) - N/A 

“I want to be a DJ” (b) 

Lead correctional officer, union carpenter - 

college adjunct professor, realtor, middle 

school science teacher, police, Japanese 

translator, computer programming  

“I want to be an engineer. The reason why 

I want to be an engineer because I like 

working with technology. Since its super 

cool.” (b) 

 

Medical assistant - truck driver, operator, 

demolition, home healthcare 
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“Cosmetology” (g) 

Chiropractic assistant, lead quality inspector – 

retired first sergeant (Marine Corps), retired 

teacher, admin assistant/medical records 

“My future career is being a Doctor” (g) 

Foster mother, personal care aide, electric 

assembler - pharmacist, technicians, 

cosmetology 

“I don’t know what I want to be but maybe 

cosmetology” (g) 

Quality control inspector, customer service 

representative - church pastor, PCA worker 

“Pediatrician and if that doesn’t work then 

cosmetology”(g) 

Business development manager - principal, 

broker, engineer, teacher, vet 

“I want to be a fornight player. I want to be 

in the nfl when I get older and to be in NFL 

for my dad and mom for my *(not sure) 

forever” (g) 

Retired - electrician, social worker 

“I want to be a business owner of a shoe 

store because I like shoes” (b) 

Aviation safety inspector - nurse, postal 

worker, web design 

“I want to become a neurosurgeon or do 

cybersecurity because I am interested in 

learning about the brain and because 

cybersecurity uses computer science/code” 

(g) 

Certified community health worker - 

sociologist, astrologist 

“Go to work and try to get to be 

*(undecipherable)” (b) 

Education support specialist, machinist - 

chemical engineer, teacher 

“I want to be an electric engineer because 

I like working with computers and I like 

coding” (g) 

Accountant, sheriff’s deputy - machine 

operator, construction assembler 

“I want to be a sports player for soccer but 

I, also I want to do a effect apper (app 

developer) maybe a game for kids”(b) 

Student, truck driver - mailman, truck driver, 

human resources 

“A career I have thought of doing in the 

future is something with sports” (b) 
Left blank - truck driver, nurse, police officer 

Note: Statements are presented as recorded by each student. Participant’s gender is 

denoted by (b) for boy or (g) for girl.  

 



 

 69 

Curricular Elements and Activities.  

The “Creating Apps with Devices (micro:bit) (’24–’25)” developed by Code.org, 

includes only one instance of curricular elements depicting diverse people engaging with 

CS tasks. The sole example in the entire unit occurs during the App Lab introductory 

video and is hosted by a young, non-white woman (see Figure 2).  

Figure 2 

Make it Interactive Video Screenshot (Code.org) 

 

The remaining instructional materials in the ‘Creating Apps with Devices 

(micro:bit) (’24–’25)’ curriculum focus exclusively on programming concepts, without 

depicting individuals in any lessons. Programming is presented in a depersonalized 

manner, emphasizing functionality and the intrinsic value of the tasks, rather than 

highlighting (Bandura, 1997) human users or social context.  
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4.2.1.3 What type of CS curriculum elements and support services (e.g., 

teachers, counselors, family, peers) exist and how do they offer verbal persuasion 

towards CS? 

Bandura (1997) states that when significant others express confidence in an 

individual’s abilities, it can help sustain a sense of self-efficacy, even in the face of 

adversity. This research sub-question is addressed by triangulating data from three 

sources: responses from parents and guardians, middle school career counseling and 

support practices, and curricular elements that offer encouragement and promote 

participation in computer science courses and activities. 

Parents’/Guardians’ Career Decision Support. 

To better understand parents’ and guardians’ level of support and their children’s 

autonomy in making career decisions, the parent’s/guardian’s questionnaire included two 

items on a 4-point Likert scale (Strongly Disagree, Disagree, Agree, Strongly Agree):  

• Deciding a career, or path of study, is a joint parent/guardian and child decision. 

• I support wholeheartedly my child’s decision to embark on a career/field of study. 

Table 5 presents the aggregate mean responses for all children and 

parent’s/guardian’s child by gender.  

Table 5  

Parents/Guardians Level of Support and Autonomy to Make Career Decisions by Gender  

Question 
All Children 

(n=23) 

Girls  

(n=14) 

Boys  

(n=9) 

Deciding a career, or 

path of study, is a joint 

parent/guardian and 

child decision. 

2.16  2.5  1.88  
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I support 

wholeheartedly my 

child’s decision to 

embark on a 

career/field of study. 

3.66  3.85  3.77 

 

Note: Scores are based on a 4-point scale (1=Strongly Disagree, 2=Disagree, 3=Agree, 

and 4=Strongly Agree) average.  

 

Parents/guardians level of support and autonomy responses were not significantly 

different for all children. The data suggests that parents and guardians tend to grant boys 

slightly more autonomy in making career decisions (mean score: 1.88, leaning toward 

“Disagree”) than girls (mean score: 2.5, between “Disagree” and “Agree”). However, 

when it comes to supporting their child’s chosen career path, no differences were found; 

girls averaged 3.85 and boys 3.77, both falling within the “Strongly Agree” range.  

Although these two questions are not specific to computer science, they may 

reflect a general willingness to support whatever career path a child ultimately chooses. 

Broad parental or guardian support for any career choice can positively influence a 

child’s self-efficacy development. According to Bandura (1997), such encouragement 

represents a form of verbal persuasion, one of the sources of self-efficacy. 

School’s Support Towards Participation in CS Courses and Activities. 

Based on responses from middle school personnel, including CS and STEM 

teachers and school counselors, computer science courses at the middle school level may 

be offered as either electives or required subjects. Of the nine participants who completed 

the revised staff questionnaire, five reported that CS is offered as an elective, while four 

indicated it is a required component of the curriculum.  
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In schools where CS courses are required, both girls and boys are typically 

enrolled automatically. However, in schools where CS is offered as an elective, student 

participation is more likely to depend on the effectiveness of recruitment and referral 

practices. In these cases, encouragement from school counselors and teachers plays a 

critical role. Such encouragement can be understood as a form of verbal persuasion, one 

of the key sources of self-efficacy within the framework SCCT. This kind of support may 

be a determining factor in whether girls choose to enroll in CS courses. 

When I asked one of the teachers about recruitment efforts, she noted uncertainty 

about the enrollment process at her school, describing it as seemingly arbitrary. She 

explained that in some cases, students and parents had specifically requested placement 

in CS classes but were not accommodated, while other students who had expressed no 

interest, or even a desire not to participate, but were enrolled regardless. 

One teacher described a strategy in which, as 5th graders transition from 

elementary to middle school, they visit the middle school and attend short introductory 

sessions where teachers showcase various elective options, including computer science.  

 Another respondent noted, “It is totally their choice,” highlighting that there were 

no additional systems in place to encourage participation.  

One respondent noted that while there was general encouragement to participate 

in CS courses at the academy where he worked, some students still struggled to feel a 

sense of belonging in those classes (physiological and affective states).   

Curriculum Built-In Support Features.  

The content in “Creating Apps with Devices (micro:bit) (’24–’25)” developed by 

Code.org includes written instructions and informational statements throughout the entire 
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unit. The excerpt in Figure 3 is representative of the tone, supportiveness, directness, and 

light personalization found consistently across all lessons. The tone can be described as 

friendly and encouraging, with phrases such as “you’re interested in” and “you can 

experiment,” which convey a sense of learner autonomy. The consistent use of the 

second-person voice (“you”) helps engage learners directly, fostering a conversational 

feel, even though learner’s names are explicitly used. Overall, the writing is clear and 

slightly informal; for example, the phrase “there’s a few more blocks…” (instead of the 

grammatically formal “there are”) adds a friendlier tone rather than strict formality.  

Figure 3 

Language Used in Instructions/Content Within Code.org’s Creating Apps with Devices 

(micro:bit) (’24–’25) 

 

Note: Lesson 1 – Intro to App Lab part 15 

 

4.2.1.4 What type of CS curriculum elements and support services do middle 

schools provide to aid female students’ physiological and affective states toward CS 

and how do they foster participation in CS? 

Similarly to other sources for Bandura’s (1997) self-efficacy construct, 

physiological and affective states can influence an individual’s decision to engage with a 

task. For instance, existing gender stereotypes may discourage girls from participating in 

computer science (CS) courses and activities. Because physiological and emotional 
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responses are integral to the development of self-efficacy, and to Social Cognitive Career 

Theory (SCCT) more broadly, it is essential that CS curricula include elements that help 

students manage the emotional challenges that may arise when engaging in potentially 

stressful or unfamiliar activities. 

This research sub-question is addressed by examining the resources available to 

support students’ physiological and emotional well-being as they relate to CS 

engagement. School staff were asked to describe the types of support offered, and the 

extent to which students’ emotional needs are addressed by school counselors or other 

available support services.   

Support From Teachers and School Counselors. 

The staff questionnaire included several questions designed to identify the types 

of resources currently offered for school and career counseling. These questions included: 

“In your role, do you currently teach/facilitate sessions about career counseling?”; “In 

your role, have you had opportunities to discuss with students traditionally gendered roles 

in careers/jobs? (For example, 87% of registered nurses in the U.S. are women; BLS, 

2022)”; “In your role, do you have opportunities to provide encouragement for girls to 

participate in traditionally male dominated courses/activities like computer science?”. 

 A school counselor indicated that she facilitates two different instructional blocks 

for each grade level: an advisory block and a content block. These sessions focus on 

social-emotional learning (SEL) topics and general career exploration, including 

information about career technical education (CTE). IT is not clear if these discussions 

focus on broad SEL strategies and general career pathways, or if they address CS-specific 

content or career opportunities. 
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One of the CS instructors shared strategies he has implemented to foster a sense 

of belonging in his courses for both boys and girls. He noted that integrating music and 

gaming into CS content has been effective in engaging boys. To increase girls’ interest 

and participation, he is considering incorporating fashion-related applications of CS, such 

as wearable technologies. 

CS Curriculum Built-In Features and Connection to SEL Topics. 

The “Creating Apps with Devices (micro:bit) (’24–’25)” developed by Code.org, 

unit includes built-in features aimed at promoting motivation and self-care (see Figure 2). 

Figure 4 

Positive Attitude App (Code.org) 

 

Note: Throughout the Code.org web-based interface, there are mechanisms for students to 

self-report their emotional responses during engagement with the module.  
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4.2.1.5 RQ1 Summary. 

Overall, the CS curriculum includes many elements that align with SCCT 

principles, particularly in supporting self-efficacy source development. However, a closer 

examination reveals that some elements are either insufficiently aligned with SCCT 

principles or altogether absent.  

For example, when evaluating curricular elements for their support of mastery 

experiences (RQ1a), I applied the five-point criteria from the SCCT rubric: 1) presence of 

clear evaluation criteria; 2) scaffolded content; 3) opportunities for reflection; 4) elements 

that support student autonomy; and 5) inclusion of capstone projects or artifacts. The unit 

developed by Code.org demonstrates some strengths in this regard. It includes a clear 

evaluation criterion, for instance, students must complete all parts of each lesson to 

advance, and each lesson involves creating multiple artifacts. However, the interface 

lacks a feedback mechanism for student submissions. As a result, students may progress 

through lessons without having satisfactorily completed assignments. While the interface 

provides exemplars to guide students, it does not assess the quality of submitted work nor 

prompt for students’ self-reflection. Although the accompanying teacher materials 

recommend reflective activities, such as maintaining a learning log, these are not 

embedded into the platform itself. Furthermore, the unit appears to be designed primarily 

for individual work, with limited opportunities for collaborative learning. While some 

lessons are structured around problem-solving, they do not explicitly encourage or 

support group work. 

After appraisal, the curriculum demonstrated several instances where vicarious 

experiences were promoted (RQ1b). These included instructors sharing their own 
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professional experiences, class visits to local colleges with opportunities to interact with 

CS students, student exploration of family members’ professions, and curricular content 

that featured diverse role models. In some cases, there appeared to be alignment between 

students’ prospective careers and the professions of their family members. However, the 

curriculum did not include a formal mentorship program and lacked consistent 

representation of diverse characters throughout its materials.  

In terms of verbal persuasion (RQ1c) and physiological and affective states 

(RQ1d), these appear to be the areas where CS curricula may require the most 

improvement. While classroom-based verbal persuasion and emotional support can take 

many forms, the absence of direct classroom observations in this study makes it difficult 

to assess how frequently these supports are provided during instruction. From the 

parent/guardian perspective, two questions in the questionnaire explored: 1) how 

supportive they were of their child making career decisions, and 2) how much autonomy 

they would allow when choosing a career. Most parents/guardians expressed strong 

support for their child’s prospective chosen career path and affirmed their autonomy in 

decision-making. Only a few responses suggested that career decisions should be made 

jointly with parents. 

Neither the curriculum appraisal nor staff questionnaire responses revealed 

intentional efforts to address students’ emotional well-being or physiological and 

affective states because of participation in CS courses. The only relevant curricular 

instance was in the Code.org unit, which included a prompt for students to note when 

they had performed a good deed or made a positive comment. Additionally, the school 

counselor’s responses did not reference addressing students’ emotional responses within 
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this context either. One area of opportunity is the role of school counselors in supporting 

girls who may be reluctant to participate in CS. Such support could involve collaboration 

with CS teachers or providing individualized guidance outside the classroom that may 

inform recruitment and encouragement practices.  

In the next section we will discuss results for RQ2.  

4.2.2 Research Question 2 

RQ2: “Do elements of the CS curriculum that promote sources of self-efficacy 

align with students perceived self-efficacy, articulated career goals and outcome 

expectations?”  

This section integrates findings from both qualitative and quantitative data 

sources to evaluate the alignment between curricular elements and the core constructs of 

Social Cognitive Career Theory (SCCT). Specifically, the Computer Science Motivation 

Questionnaire II (CSMQ-II) was used to assess students’ levels of intrinsic motivation, 

self-efficacy, self-determination, grade motivation, and career motivation related to 

computer science. The following subsections explore potential correlations between 

students’ career motivation scores and their potential impact on career goals, and outcome 

expectations.  

4.2.2.1 Student Questionnaire (CSMQ-II). 

This study employed the CSMQ-II, a modified version of Glynn et al.,’s (2011) 

Science Motivation Questionnaire II (SMQ-II). The instrument consists of 25 items and 

demonstrates high internal consistency α > .90. CSMQ-II reliability was verified using 

Cronbach’s alphas and the coefficients for each subscale are as follows: career motivation 

(0.900), intrinsic motivation (0.89), self-determination (0.715), self-efficacy (0.746), and 
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grade motivation (0.787), with 25-items combined coefficient of .898. According to 

DeVellis & Thorpe (2021), coefficients between .70 and .80 are respectable, and between 

.80 and .90 are very good. 

CSMQ-II items are organized into five subscales: intrinsic motivation, self-

efficacy, self-determination, grade motivation, and career motivation.  

Table 6 shows the aggregate scores for each of the CSMQ-II subscales, reported 

as means of all participants and by gender. Scores for each question are based on a 4-

point Likert scale (Never (1), Rarely (2), Often (3), Always (4)), while scores for each 

subscale range between 4 and 20.  

Table 6 

Aggregate CSMQ-II Scores Girls and Boys, Girls, and Boys  

Subscale 
All  

n=23 
SD 

Girls 

n=14 
SD 

Boys 

n=9 
SD 

Intrinsic Motivation 12.45* 3.35 12.53* 3.06 12.37* 5.48 

Self-Efficacy 12.65 3.83 13.17 3.16 12.12 6.13 

Self-Determination 12.47** 2.95 12.07** 2.85 12.8 5.10 

Grade Motivation 15.85*** 3.07 15.71*** 3.33 16 5.79 

Career Motivation 13.26 4.06 13.28 3.50 13.25 6.41 

 

Note: Scores for each subscale were summed and then averaged across the entire group, 

as well as separately for girls and boys, by dividing the total score by the number of 

participants within each group.  

*One girl and one boy did not answer one of the questions in this subscale.  

**One girl did not answer one question in this subscale.  

***One girl did not answer one question in this subscale. 
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When comparing aggregate scores between girls and boys, most differences were 

not statistically significant, except for self-efficacy. Girls reported higher self-efficacy 

scores (13.17) compared to boys (12.2), a difference of over one point. Notably, most 

subscale scores clustered around the midpoint of 12.5, with the exceptions of grade 

motivation and career motivation, which were comparatively higher. 

Standard deviations for boys’ subscale scores were significantly higher than those 

for girls, suggesting greater variability in motivation levels among boys within the 

sample. 

Following Glynn and colleagues (2009), scores for each subscale were 

categorized as follows: low motivation (5–10), moderate motivation (10–15), and high 

motivation (15–20). For this study’s, aggregate scores indicate that intrinsic motivation, 

self-efficacy, self-determination, and career motivation fall within the moderate 

motivation range (12 to 13 range). In contrast, grade motivation falls with a mean of 

15.85 within the high motivation category.  

Using Welch’s t-test, girls and boys subscale scores display p-values that are 

higher than 0.05, otherwise indicating that that there are no significant differences 

between girls and boys scores across any of the motivational subscales in this sample 

(See table 7).  

Table 7 

Welch’s t-test Results CSMQ-II Subscales Scores For All (Girls and Boys)  

Subscale t-value df (approx) p-value 

Intrinsic Motivation 0.083 ~12.5 0.935 
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Self-Efficacy 0.504 ~10.6 0.623 

Self-Determination -0.399 ~11.3 0.698 

Grade Motivation -0.146 ~10.8 0.887 

Career Motivation 0.011 ~10.1 0.991 

 

Measuring Perceived Self-Efficacy in CS Contexts. 

Students’ self-efficacy scores remained around the midpoint of 12.5, with an 

average of 12.65 overall, 13.17 for girls, and 12.12 for boys. Within the context of this 

study, these scores suggest there is room to strengthen CS curriculum offerings to better 

support students in developing CS mastery. As discussed in previous research questions, 

there are additional opportunities to enhance other sources of self-efficacy, such as 

vicarious experiences, verbal persuasion, and support for physiological and affective 

states. Revising the curriculum to more intentionally incorporate these sources could 

potentially lead to higher overall self-efficacy scores. 

Exploring Career Goals and Outcome Expectations. 

Articulating career goals and understanding the outcome expectations associated 

with pursuing a CS career are important components of SCCT that could be more 

thoroughly integrated into the CS curriculum. None of the questionnaire responses 

mentioned opportunities for students to formally discuss or set career goals. However, 

there were references to exposing students to computer science as a career path, including 

information about potential job roles, required education, and salary expectations (i.e., 

outcome expectations).  

When considering scores students’ scores in the CSMQ-II’s career motivation 

subscale, these scores are designed to assess students’ belief that learning computer 
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science is important for achieving future career goals (Glynn et al., 2011). The average 

subscale scores were 13.26 overall, with 13.28 for girls and 13.25 for boys. While these 

scores are only slightly above the midpoint of 12.5, they suggest that students perceive 

computer science as moderately relevant to their occupation. It appears that, in this case, 

current CS curricular offerings may not be sufficiently influencing students’ perceptions 

of CS as a viable part of their future career plans. 

Another noteworthy subscale is grade motivation, with an average score of 15.85 

overall, 15.71 for girls, and 16.0 for boys. Grade motivation is generally considered an 

extrinsic motivator, where students focus more on achieving high marks than on 

developing deep understanding. These elevated scores suggest that, for this group of 

students, grades may play a stronger motivational role than intrinsic factors such as 

enjoyment, career interest, or autonomy, as reflected in the other CSMQ-II constructs. 

4.2.2.2 RQ2 Summary. 

CSMQ-II student scores indicate that this group demonstrates slightly above-

average levels of self-efficacy and career motivation toward computer science. However, 

their motivation to earn high grades is significantly higher.  

While we cannot conclude that a CS curriculum fully aligned with SCCT 

principles would inherently result in higher self-efficacy and career motivation scores, the 

current findings suggest there is room for improvement; especially for increasing student 

self-efficacy toward CS.  

In terms of what can be done, RQ1 identified several areas where SCCT elements 

were present in the curriculum but also revealed opportunities to enhance and expand 

those elements further. 
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In the next and final chapter, I will present the conclusions of this study and offer 

recommendations based on the findings. 
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CHAPTER 5 

DISCUSSION AND CONCLUSION 

 

5.1 Discussion 

The purpose of this study was to explore whether middle school computer science 

(CS) courses and activities may serve as early catalysts for girls to pursue a career in the 

field. Grounded in Social Cognitive Career Theory (SCCT), this study operates under the 

assumption that when the core elements of SCCT (self-efficacy, outcome expectations, 

and goals) are positively cultivated early in a student’s academic journey, the likelihood 

that girls will engage and persist in CS pathways increases. Conversely, when girls are 

not given opportunities to build self-efficacy in CS or to understand potential outcomes 

of a career in the field, their ability to set meaningful goals toward pursuing CS may be 

diminished.  

The previous chapter described the results from data collected from students, their 

parents, and their teacher at one middle school in Massachusetts (questionnaires, focus 

group, interviews, a curriculum analysis, and questionnaire responses from seven 

computer science and STEM teachers, one school counselor, and one other staff member 

from middle schools across the state. They represent a snapshot in time from one course 

(one data point), supplemented by a small sample of nine middle school CS curricular 

offerings across Massachusetts. These findings are not intended to represent the general 

state of CS curricula across the state. 

This chapter discusses the key findings of the study and situates them within the 

broader body of literature on how CS curricula can promote participation in CS-related 
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careers. It also provides actionable recommendations and outlines directions for future 

research. 

5.1.1 Current State of CS Education in Middle School in Massachusetts 

According to the Massachusetts Department of Elementary and Secondary 

Education, as of 2024, 171 out of 398 school districts reported offering digital literacy 

and/or computer science courses at the middle school level (DESE, 2024a). Despite the 

adoption of K–12 Digital Literacy and Computer Science (DLCS) standards in 2016, 

implementation across districts remains inconsistent.  

5.1.2 Current State of Career Counseling in Middle School in Massachusetts 

Currently, career counseling opportunities at the middle school level are not 

consistently available across Massachusetts. While the American School Counselor 

Association (ASCA, 2021), advocates for career development at all grade levels, its 

implementation often takes a back seat due to the competing demands placed on school 

counselors such as performing non-counseling tasks and/or duties (Sanders et al., 2017, p. 

239). Additionally, Sanders and colleagues (2017), report that counselors tend to spend 

only about 12.15% of their time on career-related tasks and activities.  

Given that school counselors can play a key role in promoting, and at times 

mitigating, sources of self-efficacy such as verbal persuasion and physiological and 

affective states, they represent a critical support element in fostering student engagement 

with CS courses and activities. As such, school counselors have the potential to 

meaningfully contribute to a curriculum that promotes girls’ interest and sustained 

participation in computer science. 

 



 

 86 

5.2 Implications 

This research aims to provide a snapshot of current CS curricular offerings in 

middle schools across Massachusetts. Utilizing SCCT to guide the process, this study 

operates under the assumption that when the core elements of SCCT (self-efficacy, 

outcome expectations, and goals) are positively cultivated early in a student’s academic 

journey, the likelihood that girls will engage with and persist in CS pathways increases. 

Conversely, when girls are not given opportunities to build self-efficacy in CS or to 

understand the potential outcomes of a career in the field, their ability to set meaningful 

goals toward pursuing CS may be diminished.  

5.3 Recommendations 

This study’s research questions (RQ1 and its sub-questions, and RQ2) aimed to 

assess whether, and to what extent, CS curricula include elements that support the core 

constructs of Social Cognitive Career Theory (SCCT). RQ1 focused on appraising the 

presence and quality of SCCT components within CS curricula. Data analysis revealed 

that career counseling was not widely integrated, limiting students’ opportunities to set 

career goals or explore potential career outcomes and expectations in CS. Additionally, 

several other curricular areas, such as teaching strategies, opportunities for self-reflection, 

intentional inclusion of content addressing barriers and equity in career access, and 

improved recruitment practices, were found to be underdeveloped or missing. RQ2 

offered further insight into how well CS curricula could foster students’ self-efficacy and 

motivation to pursue a CS career, reinforcing the notion that there is room for 

improvement. 
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Overall, the findings of this study have led to three key recommendations aimed 

at increasing girls’ interest in CS careers. These recommendations may also serve as 

strategies to promote engagement and interest in other career pathways.  

5.3.1 Normalize Career Counseling in Middle School 

Currently, it would appear career counseling is not widely implemented across 

middle schools in Massachusetts. Although questionnaire responses generally supported 

the value of career counseling at this level, there was limited agreement on its scope and 

depth. A potential starting point for standardizing and strengthening career counseling is 

recognizing its importance in middle school, as recommended by Field (2022), ACTE 

(2017), Sanders et al., (2017). Increasing the time school counselors dedicate to career 

counseling could also enhance its impact; however, this may be challenging given their 

numerous competing responsibilities (Sanders et al., 2017). The following outlines four 

recommendations, grounded in elements of Social Cognitive Career Theory (SCCT), that 

this study found to be either limited or absent in current middle school offerings:  

1. Introduce Career Outcomes: Help students explore potential outcomes of various 

careers, including salary, lifestyle, work environment, and educational 

requirements. Activities might include career fairs and guest speakers.  

2. Teach Goal-Setting Strategies: Support students in developing personal and 

academic goals. Encourage reflection on how short-term goals can align with 

long-term aspirations.   

3. Incorporate Self-Efficacy Principles into Curriculum: Bandura (1997) sources of 

self-efficacy can be leveraged to design curricula that offer students opportunities 

to build mastery, compare their performance to meaningful benchmarks, receive 
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encouragement to participate and persist, and address their physiological and 

emotional well-being. These factors are especially important in subjects like 

computer science, where girls may opt out due to the magnitude of perceived or 

actual barriers.  

4. Identify and Address Barriers to Participation: Assess and mitigate barriers that 

may prevent, especially girls, from engaging in CS courses and activities. This 

may involve addressing stereotypes, providing mentorship, or ensuring equitable 

access to resources.  

The recommendations outlined above, introducing career outcomes, teaching 

goal-setting strategies, incorporating self-efficacy principles, and identifying and 

addressing barriers to participation, offer practical ways to enhance career counseling 

conversations and activities in middle schools. These strategies could be effectively 

implemented through partnerships between school counselors and CS teachers, working 

collaboratively to integrate these elements into curriculum development.   

5.3.2 Intentional Implementation of Principles of Self-Efficacy Source Development 

into Curricular Design 

According to Bandura (1997), self-efficacy refers to an individual’s belief in their 

ability to succeed in a particular task. When individuals believe they can succeed, their 

likelihood of engaging in and persisting with that task increases. By integrating 

activities/experiences that support and strengthen Bandura’s four sources of self-efficacy; 

enactive mastery experiences, vicarious experiences, verbal persuasion, and physiological 

and affective states, into curricular design, educators can foster the development of 

positive self-efficacy across a variety of learning activities. 
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This study identified a range of strategies that support the development of self-

efficacy. For instance, to foster enactive mastery experiences, curricula should 

incorporate the following five elements: 

1. Clear evaluation criteria; 

2. Scaffolding of content to support gradual learning;  

3. Opportunities for students to reflect on their learning (e.g., what was helpful, what 

was challenging, and how the learning connects to their future goals); 

4. Curricular structures and supports that foster student autonomy (e.g., 

opportunities for input on learning activities, or strategies like problem-based 

learning that encourage independent thinking); 

5. Capstone projects or culminating artifacts that demonstrate skill mastery.  

Incorporating these elements into curriculum design, from the overall structure 

down to individual units and lesson plans, can help guide instructional and assessment 

strategies, shape content delivery, and inform the types of support needed to enhance 

student engagement and persistence. 

5.3.3 Emphasis on CS, What About Other Careers?  

This study aims to increase girls’, and subsequently women’s, participation in CS 

occupations. Expanding women’s representation in CS not only promotes diversity in the 

workforce but also opens access to high-paying careers (BLS, 2024), given that many CS 

roles offer significantly higher-than-average salaries. 

However, enhancing curricular offerings to support this goal requires as outlined 

above resource investment, e.g., hiring of more career counselors, or supporting 

professional development for teachers to enhance unit and lesson plans with elements 
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supporting self-efficacy. This raises an important question: Why prioritize CS over other 

fields/professions? Shouldn’t students be equally exposed to a broader range of careers? 

A potential solution may be implementing broader Career and Technical Education (CTE) 

programs. For instance, Advance CTE (2023), which has developed a career framework 

based on 14 major career clusters and 72 sub-clusters, covering diverse industries such as 

finance, education, healthcare, and advanced manufacturing, which includes specialties 

like robotics and automation. 

This study does not propose that computer science education or CTE programs be 

the sole pathway to a career. Instead, from the perspective of Social Cognitive Career 

Theory (SCCT), it is essential that students have meaningful learning experiences that 

foster self-efficacy. Having strong self-efficacy might motivate girls to pursue careers in 

fields like CS even though role models or other support structures are less easily available 

than in other careers. Without such experiences, students may miss opportunities to 

develop the confidence and motivation to pursue careers in fields like CS. Likewise, 

without exposure to a field, students may not have the necessary information to evaluate 

whether their goals and outcome expectations align with the reality of that profession. In 

this context, the old adage rings true: “You never know until you try.” 

5.4 Potential Future Factors  

As the priorities of Massachusetts residents and lawmakers continue to evolve, 

structural changes are underway that may influence how CS is taught in middle schools 

and what higher education opportunities are available to pursue CS-related careers. The 

following section explores two recent policy shifts that are likely to have a significant 

impact on the future of CS education and career pathways in the Commonwealth. This 
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section also examines the initial effects Generative Artificial Intelligence (GAI) has had 

on computer science professions and offers insights into potential near-term 

developments.  

5.4.1 MCAS Removal 

In November 2024, the electorate of Massachusetts voted Yes on Question 2: 

Elimination of Massachusetts Comprehensive Assessment System (MCAS) as a High 

School Graduation Requirement. The proposed law, via petition, pursued “the elimination 

of the requirement that a student pass the MCAS tests (or other statewide or district-wide 

assessments in mathematics, science and technology, and English in order to receive a 

high school diploma” (Galvin, 2024, p.10).  

Through questionnaire responses and direct conversations with teachers, it 

became evident that MCAS-tested subjects (English Language Arts, Mathematics, and 

Science) take precedence over all others. Although Computer Science (CS) is categorized 

under STEM, it is not assessed by MCAS, and therefore is often deprioritized, especially 

as testing time approaches. This marginalization is further supported by findings from the 

revised staff questionnaire, where just over half of the respondents indicated that CS 

courses are offered as electives. 

Although it is still too early to evaluate the full impact of removing MCAS scores 

as a high school graduation requirement, this shift represents an ideal moment for middle 

schools to reassess how instructional time and academic priorities are allocated across 

subjects. Computer and digital literacy are no longer optional skills, they are essential. As 

stated in the Massachusetts Digital Literacy and Computer Science (DLCS) 

standards: “digital literacy and computer science knowledge, reasoning, and skills are 



 

 92 

essential both to prepare students for personal and civic efficacy in the twenty-first 

century and to prepare and inspire a much larger and more diverse number of students to 

pursue the innovative and creative careers of the future” (DESE, 2016, p. 7). 

5.4.2 Free Community College  

On August 24, 2023, the Governor of Massachusetts, Maura T. Healey, announced 

a new program establishing free community college for MA residents aged 25 and older 

(mass.gov, 2023). Similar to the potential impact of removing MCAS scores as a 

graduation requirement, the introduction of free community college in Massachusetts 

may boost interest and participation in computer science, at least for those 25 years old 

and older.  

According to the Massachusetts Association of Community Colleges (MASSCC), 

the state’s 15 community colleges serve over 120,000 students (MASSCC, 2025), with 

six institutions currently offering associate degrees in CS.  

Many of the state’s community colleges offer associate degrees and certificates in 

computer science. These programs are designed either to prepare students for transfer to 

four-year institutions or to provide training for entry-level positions and specialized areas 

such as programming, networking, or cybersecurity. While some of these programs may 

focus more on information technology (IT) occupations, several community colleges in 

Massachusetts have established, well-regarded computer science offerings, including at 

Massachusetts Bay, Northern Essex, Middlesex, Cape Cod, and Bunker Hill Community 

Colleges.   

Although the cost of higher education was not within the scope of this study, 

future research may be warranted to examine how removing financial barriers to 
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advanced CS education could influence women’s participation in the field. In the absence 

of empirical data, any claims remain speculative. However, the introduction of free 

community college for individuals aged 25 and older may help reduce access barriers to 

high-quality CS education and training.  

5.4.3 Generative Artificial Intelligence (GAI) 

Artificial Intelligence (AI) is not a novel concept; its theoretical foundations and 

practical applications have been evolving for decades. However, AI had not reached 

widespread public adoption until recently. In late 2022, OpenAI released ChatGPT, a 

conversational chatbot capable of generating content (e.g., text, images, and videos) in 

response to natural language prompts. ChatGPT’s release marked a new era of in the 

advancement of AI technologies, unveiling what is now widely recognized as Generative 

AI (GenAI). 

ChatGPT was developed using large language models (LLMs), which are trained 

on vast amounts of data gathered from mostly publicly accessible sources, including a 

wide range of internet content. These models are capable of processing massive volumes 

of information by categorizing data, identifying patterns, and making inferences. 

Technically speaking, LLMs can “learn” to perform various tasks by recognizing 

relationships within the data they are exposed to. In simpler terms, they acquire 

knowledge and skills through a process of data absorption and analytical pattern 

recognition. 

Initially, users approached Generative AI (GenAI) tools similarly to traditional 

search engines, seeking explanations or suggestions in response to a wide range of 

queries. However, the use of GenAI quickly evolved, enabling individuals to generate 
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“pseudo-original” content simply by typing in prompts. The term “pseudo” is used here 

deliberately, as large language models (LLMs) are trained on vast quantities of content, 

often without attribution and, at times, in ways that disregard copyright restrictions. This 

concern has been highlighted by the growing number of lawsuits filed by authors, news 

organizations, artists, and other content creators (Creamer, 2025; Grynbaum & Mac, 

2023).  

Generative AI (GenAI) has had a profound and far-reaching impact, with the 

education sector among the first to experience its effects. Students worldwide began 

leveraging GenAI to complete academic tasks such as writing essays, solving problems, 

and finishing assignments. In response, educational institutions across the globe, 

including K-12 schools to higher education, raised concerns about the potential for 

GenAI to foster superficial learning habits and diminish the development of critical 

thinking skills (Hadi Mogavi et al., 2024).  

In parallel, businesses began adopting GenAI for productivity tasks, using it to 

draft emails, create reports, analyze data, and even generate computer code. Amongst 

GenAI’s many features, it can also produce code from simple, natural language prompts, 

speeding writing code as well as making it possible for non-programmers to develop 

software without prior coding knowledge. 

This capacity is both empowering for individuals without backgrounds in 

computer science (CS) and potentially disruptive to those currently working in CS roles. 

While the full impact of GenAI tools is still emerging, some experts suggest that the 

proliferation of AI may contribute to shifts in the CS job market. 
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Jobs in the technology sector were undergoing a transformation prior to the 

widespread adoption of GenAI (Singer & Huang, 2022). In 2023, 264,220 technology 

employees were laid off from 1,193 tech companies (Lee, 2025). O’Brien (2025) argues 

that attributing recent layoffs to artificial intelligence (AI) is more of a “fashionable 

excuse,” suggesting there might be other undisclosed factors. Shein (2025) points to both 

over-hiring during the pandemic and the increased automation made possible by AI as 

contributing factors. Layoffs have since declined; as of August 2025, 80,845 employees 

had been laid off from 176 technology companies (Lee, 2025). 

The extent to which GenAI contributes to uncertainty in the technology job 

market appears to depend on the source (Shein, 2025). Some view GenAI as a job killer, 

automating tasks once requiring human expertise. Singer (2025) notes that securing 

entry-level software positions has become more difficult due to AI coding tools. Others 

argue that GenAI may foster innovation and create new roles. Farnsworth, Chief 

Technology Officer of technology job platform Dice, maintains that computer science 

degrees will remain in demand, noting, “Computer science graduates should not be 

concerned because the degree is well-compensated and there is still a demand for 

technologies” (p. 5). 

In summary, it is too early to determine the full effects of GenAI on the CS job 

market, and most conclusions at this stage remain speculative. Nevertheless, GenAI has 

the potential to spark renewed interest in the field. While many individuals use GenAI 

tools daily, there will be a continued need for professionals to maintain, enhance, and 

innovate the systems that support them. Those involved in the development and 
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improvement of GenAI, such as those that support large language models (LLMs), will 

still require to have solid computer science skills.  

5.5 Limitations 

As this study was descriptive rather than experimental, it cannot establish causal 

relationships between the presence, and quality, of SCCT curricular elements and 

students’ decisions to pursue careers in specific fields. While SCCT has been validated as 

a framework for understanding how individuals develop career interest and motivation, 

its practical application within middle school CS curricula has yet to be empirically 

tested. 

Another limitation of this study is the small sample size, which significantly 

affects the ability to draw robust conclusions from quantitative research questions, 

particularly Research Question 2 (RQ2). Based on the data collected, a Cohen’s d of 

0.232 would require approximately 293 participants per gender group (or a total of ≈ 586) 

to achieve 80% statistical power at an α level of 0.05. Even to detect a medium effect size 

(d = 0.5), the minimum required sample size would be approximately 64 participants per 

group (or ≈ 128 in total). 

Beyond the quantitative aspects, the study would also have benefited from a more 

diverse sample in terms of school settings and student backgrounds. Incorporating a 

broader range of middle schools across Massachusetts, including different geographic 

regions, socioeconomic statuses, and educational contexts, would have enriched the 

qualitative data and provided a more comprehensive understanding of CS education 

courses and activities at the middle school level. 
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I also realized that modifying the CSMQ-II to use a 4-point Likert scale may have 

limited the range of response options available to participants. The original SMQ-II used 

a 5-point scale, and in retrospect, a broader scale, such as a 7-point Likert scale, might 

have captured greater variation in responses and provided more nuanced insights.  

5.5.1 Site and Participant Recruitment Difficulties 

Another limitation of this study is the small sample size of participating schools 

and individuals. Although the study did not explicitly aim to explore reasons for non-

participation, it is likely that the ongoing effects of the COVID-19 pandemic and its 

associated stressors have impacted K–12 schools’ willingness to engage in research. A 

2024 report by RTI International (Carter et al., 2024) identified several key reasons why 

K–12 schools may decline participation in research studies. The most commonly cited 

reason (42%) was due to testing or other survey-related activities. Additional factors 

included concerns about student learning loss and reduced instructional time (8%), 

teacher shortages or turnover (8%), COVID-19-related issues (3%), and various non-

COVID-19-related reasons (39%). 

It is difficult to determine the precise reasons why, so few sites agreed to 

participate in this study. In conversations with administrators, some cited concerns about 

the time commitment required. Given the demanding schedules of school staff, it is 

understandable how participation in a research study could be perceived as an additional 

burden. Paradoxically, several teachers expressed a strong willingness to participate 

despite these concerns, only to be informed later that their administration had declined 

involvement, without providing a rationale. 
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Staff turnover may have also contributed to low participation. For instance, both 

the principal and the CS teacher at the one participating school left their positions before 

data collection was completed. Two other schools experienced changes in leadership 

during the recruitment phase, which disrupted communication, planning, and willingness 

to participate. 

Some teachers speculated that schools may have been reluctant to participate due 

to the parent/guardian questionnaire component. Given the current political climate and 

heightened tensions between families and school boards, administrators may have been 

hesitant to engage in anything that may be construed as intrusive. 

Finally, most schools and individuals did not respond at all to email outreach, 

raising the question of whether email is the most effective communication channel for 

engaging schools in research. 

5.6 Future Research Recommendations 

Identifying curricular elements that promote components of Social Cognitive 

Career Theory (SCCT) can guide future curriculum redesigns. Here are three suggestions 

for future research evaluating whether the presence and quality of SCCT curricular 

elements influence students’ motivation and persistence in pursuing CS careers. 

1. Large-scale, longitudinal studies. One potential approach to understanding 

students’ evolving beliefs about career choices is to conduct a multi-year 

longitudinal study. Grounded in Social Cognitive Career Theory (SCCT), such a 

study could annually survey students to track changes in career goals, outcome 

expectations, and self-efficacy; either toward a specific career field or more 

broadly within STEM to allow for a wider lens. In parallel, curricular offerings 
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and other educational experiences could be documented to examine their 

influence on students’ career beliefs over time.  

This approach could draw inspiration from large-scale efforts led by the National 

Center for Education Statistics (NCES), such as: the Educational Longitudinal 

Study of 2002 (ELS:2002) (NCES, 2002), which followed students’ transitions 

into the workforce; the High School Longitudinal Study of 2009 (HSLS:09) 

(NCES, 2009), which tracked 9th graders over time; and the Middle Grades 

Longitudinal Study of 2017–18 (MGLS:2017) (NCES, 2017), which focused on 

early adolescent development.  

Such a study could offer deep insights into how students’ career beliefs evolve 

and how targeted interventions or curricular reforms may shape those trajectories. 

2. Cross-grade study. While multi-year longitudinal studies could offer rich insights, 

they are also resource-intensive to execute. An alternative is a cross-grade (or 

cross-sectional) study, which examines students at various academic stages to 

potentially explore how career interests evolve with age and exposure to career 

counseling. These one-time data collections can be done simultaneously across 

several grades, and are efficient, cost-effective, and can reveal developmental 

trends and age-related patterns in career exploration. Although they do not track 

individual change over time, cross-grade studies can inform the design of age-

appropriate interventions. To implement such a study, collaboration with entire 

school districts would be necessary to gather responses across multiple grade 

levels. As with the longitudinal model, this approach could assess SCCT 

components related to a specific occupation or based on each student’s career 
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interest. It could also help identify correlations between career development 

activities and the strength of students’ career orientation. 

Cross-grade and longitudinal studies examining students’ career planning and 

exploration have been conducted. For example, Rogers and Creed (2011) 

investigated levels of self-efficacy, outcome expectations, career goals, perceived 

supports, and personality traits among Australian students in grades 10 through 

12.  

3. Intervention study. A third option could involve an experimental control group 

design using pre-, post-, and delayed post-assessments to evaluate students’ 

motivation toward careers in computer science (CS) following targeted curricular 

changes. With Massachusetts residents voting to remove the Massachusetts 

Comprehensive Assessment System (MCAS) as a graduation requirement, school 

systems may soon have greater flexibility in how curricula are delivered. This 

change could either elevate the priority of CS and digital literacy in K–12 

education, or further reduce the time and resources allocated to these areas. 

Using the SCCT-based rubric developed in this study, middle school educators 

and curriculum designers could introduce specific modifications aimed at 

enhancing students’ self-efficacy, outcome expectations, and interest in CS. Pre-, 

post-, and delayed post-tests would allow researchers to measure short- and 

longer-term shifts in students’ beliefs and motivations attributable to these 

interventions. Including a control group would also help determine whether the 

observed changes are due to the curricular modifications themselves. One 

example of an intervention-based pre/post study is Kovach (2018), who 
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implemented a career development program at the middle school level and 

assessed its impact on students’ self-efficacy, self-awareness, and alignment with 

long-term goals. Grounded in Social Cognitive Career Theory (SCCT), the study 

also incorporated value-affirmation interventions to give students opportunities to 

reflect on their career development experiences during this formative stage. 

In addition, the SCCT rubric could be adapted for use in other subject areas to 

assess shifts in self-efficacy related to specific content or skills. Future research 

could also explore the duration and intensity of exposure required to foster 

meaningful changes in self-efficacy development. 
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APPENDIX B: PARENT/GUARDIAN QUESTIONNAIRE 

 



 

 106 

 



 

 107 

 

 

  



 

 108 
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APPENDIX D: REVISED STAFF QUESTIONNAIRE 
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APPENDIX G: INITIAL STAFF CONSENT FORM  

 



 

 120 

 

 

 



 

 121 

 

 

  



 

 122 
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