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ABSTRACT
Professionals with programming abilities are in high demand, but
despite this urgent need, there is a lack of student interest. Re-
searchers argue that in order to increase interest in computing,
students require more opportunities for early familiarization, an
understanding of how computing can make contributions to society,
greater exposure to programming, online self-learning, internships,
more visible role models and exemplars, and greater connections
to the real world. This project aims to create a game that allows
players to perform tasks from three computing jobs (web develop-
ment, game development, and data science). Using the game as a
testbed, the first study will develop an understanding of how dif-
ferent game design decisions affect the career game’s effectiveness
at engendering career-related and player-related outcomes. The
second study will develop an understanding of how the career game
as a whole influence career-related and player-related outcomes.
The career game will be an informal learning environment that can
be accessed by anyone with a desktop computer.
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1 INTRODUCTION
STEM worker demand exists on every occupational level [104].
In the US, there are only 300,000 STEM graduates per year while
the projected need is 1 million [64]. Professionals with program-
ming ability specifically are in high demand [9, 87], with countries
around the world adopting programming into national curricula
[3, 9]. But despite urgent need for STEM workers [8], there is a lack
of interest [15, 20, 28, 34, 102–104, 114]. In order to increase interest
in computing, researchers have argued that students require more
opportunities for early familiarization [105], an understanding of
how computing can make contributions to society [4], greater ex-
posure to programming, online self-learning, and internships [4],
more visible role models and exemplars [4, 97, 111], and greater
connections to the real world [25, 97]. In this paper, we propose a
career game that can help mitigate stereotypes, allow for asynchro-
nous access anytime and anywhere, promote visible role models,
and enhance connections between problem solving and the real
world.

A fundamental goal of educational games is to teach players
relevant knowledge and skills [129]. Educational games have been
widely explored with potential benefits to learning performance
[68], interest [39, 92], motivation [35, 68, 140], problem solving
[17], flexibility and adaptability [112], and positive emotional ex-
periences [98, 118]. Yet while a significant number of researchers
argue that student exposure to actual jobs and career experiences
is crucial [4, 25, 37, 38, 55, 69, 105, 150], few educational games
focus on career exploration. 21st-century careers are less linear,
stable, and hierarchical [49] as a result of advances in technologies,
globalization, and populations [59], making the need for individ-
ual career adaptability important [49]. Moreover, misconceptions
about Science, Technology, Engineering, and Mathematics (STEM)
work are common among students [37]. As such, researchers argue
that career exposure increases the potential for employment that
matches preferences and abilities [144], avoids mismatched expec-
tations [76], enables upward mobility [69], and improves overall
well-being [76]. This exposure has typically been through intern-
ships [108], practicums [69], clubs [31], hobbies [71, 94], and out-
reach [77]. Yet these activities are heavily based on self-selection
[71] and availability of opportunities [69], and as a result, support
only a limited number of students. Increasingly, researchers are
instead developing technologies to bring workplace experiences to
students.
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We propose studies on whether educational games that re-enact
occupation relevant tasks can be effective for promoting career ex-
ploration. The career game proposed in this paper revolves around
an internship at a computing company with three departments:
web development, game development, and data science. The goal of
this game is to expose players to early career-relevant experiences
that can influence individual career decisions, development, and
well-being [76].

2 RELATEDWORKS
2.1 Significance and Background
Career refers to the work-related roles in a person’s life [7, 134],
and more broadly also encompasses non-work roles, e.g., stu-
dent [134, 135]. Career exploration, or “purposive behavior and
cognitions that afford access to information about occupations,
jobs, organizations that were not previously in the stimulus field”
[132], is considered increasingly important to keep pace with the
rapidly changing nature of work [26, 69, 70, 138]. Career research
is grounded in theories that focus on the variables that influence
interests, choices, and success [84]. This includes theories that
encompass the multiple roles a person has in their lifespan [82, 134–
136]. Of the instruments that measure career-related outcomes
[57, 65, 66, 70, 85, 121, 122, 132], career exploration is the most
widely used [41, 82, 83, 132, 134]. Career exploration facilitates
positive outcomes such as improved career planning, personally
meaningful work, and ability to cope with change [14, 121, 152, 153],
while also positively influencing decision-making [13, 23, 24, 85, 86]
and employability [43, 109]. In this work, we propose to use vali-
dated measures of career exploration and related constructs (adapt-
ability [121, 122], self-efficacy [85], and interests [85]).

Career-related scaffolds in schools are rarely helpful [145], un-
engaging [5, 90, 131, 143], ill-equipped [2], and are unable to keep
pace with the rate of change [61]. Nevertheless, existing games with
career exploration are sparse [16]. In [66], a game was developed
to assess personality types through a series of mini-games, the
outcome of which was used to find the most appropriate jobs for
each student. Researchers found positive short-term effects on ca-
reer exploration related measures [66]. Our own preliminary work
using university students currently undecided on their major has
found that presenting students with historical employment data on
different occupations positively influences career exploration [72].
However, research combining an engaging virtual experience with
career exploration is still missing. This paper addresses this need
by proposing a game specifically for career exploration.

2.2 Video Games and Education
Forecasts show that the global gaming industry will generate 196
billion dollars in 2022 [148]. While there exist longstanding de-
bates in the field [6, 40, 51, 54, 58, 81, 139], proponents of games
posit that video games encourage extensive out-of-game learning
[53]. Educational games (also referred to as serious games [100],
edutainment [19], and game-based learning [30]) can be highly mo-
tivational [35, 39, 62, 68, 75, 92, 128, 140], effective as learning tools
[52, 58, 101, 106, 133], and provide safe environments to experiment
[58]. Educational games can foster the development of 21st-century
skills, e.g., critical thinking, self-discipline, and problem solving

[73, 110, 113, 117, 127]. Educational games have been leveraged
widely, e.g., STEM, arts, and medicine.

One of the biggest shifts in learning theories has been one
from learning as a knowledge acquisition metaphor [124] towards
learning as instead being fundamentally contextually situated
[10, 60, 79, 80, 115, 142, 146, 151]. One advantage of an educational
video game is that it can enable a “practice perspective” to learning.
In a practice perspective, the focus of learning is on participation
in authentic experiences, where learning environments: (a) are per-
sonally meaningful to the learner, (b) relate to the real world, and
(c) provide an opportunity to think in the modes of a particular
discipline [125]. Well-designed educational games can create highly
engaging and authentic experiences [130].

2.3 Video Games and Career Exploration
Studies utilizing games focused on promoting interest in STEM
fields include simulation games, role-playing games, and arcade-
like games [11, 32, 45–47, 63, 96, 126, 137]. The eCity game enabled
career exploration by exposing students to non-trivial problems
in city planning that challenged them to think as engineers and
apply skills from STEM subjects [32]. A positive correlation was
observed between the participants’ enjoyment and their willing-
ness to pursue an engineering career. In another game, students
navigated the 3D game using a vehicle and were quizzed on job
roles and biographies of those from diverse career paths along the
way [47]. A significant difference was observed in the interest levels
before and after playing the game, suggesting that the game had
positively influenced interest in careers in science. Factors such as
student age, gender, and background can affect the extent to which
such games are successful [32, 47, 96]. Although such games have
been reported to be interesting and motivating [11, 46, 137], most of
these interventions have measured outcomes such as interest and
motivation and not specifically career exploration outcomes–one
of the core goals of our current project.

3 METHODOLOGY
3.1 Game Design
The goal of this project is three-fold: (1) to build a career game,
(2) understanding the impact of individual game design decisions on
career exploration, (3) to study the game’s effects as a whole on play-
ers’ career exploration and game experience outcomes. For game
design decisions, we will run two multivariate studies, with each
study varying a number of game design choices. The knowledge
gathered from this study will equip educational game designers to
make more informed decisions when career exploration is a goal of
the game. In addition, we will perform a study with Purdue Univer-
sity students who are undecided on their major to study how being
exposed to the career game over the course of one semester can
influence career decisions. This assesses the longitudinal effects of
the career game. We will address the following research questions:
RQ1. How do different game design decisions in the career game
influence career exploration and game experience outcomes?
RQ2. How does the career game affect players’ career exploration
and game experience outcomes?
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The career game has three playable occupations which involve
performing occupation-relevant tasks: web developer (selected be-
cause web development combines technical [29, 107] and creative
[36] competencies), game developer (selected because game de-
velopment fosters positive attitudes towards computing [27, 33]),
and data scientist (selected because data science is increasingly
crucial in today’s society [44, 78]). The Occupational Information
Network (O*NET), an initiative sponsored by the U.S. Department
of Labor/Employment and Training Administration (USDOL/ETA)
lists these three domains as bright outlook occupations. O*NET
forecasts that in the U.S. game designers and web developers are
projected to have a growth percentage of 10 to 15% and an estimated
17,900 job openings between 2020-2030, while data scientists are
estimated to have a projected growth rate of 15% or higher and an
estimated 7,100 job openings between 2020-2030 [42]. Therefore,
these occupations are categorized as having the potential to grow
rapidly in the near future and generate significant employment
opportunities.

To design the game, we used several references for building
the gameplay [88, 116], engagement loop [91], and budgeting de-
velopment work [48]. The player starts as an intern at a virtual
computing company at the beginning of the game and can inter-
act with different employees who will provide one-line responses.
These responses will be career text 60% of the time (e.g., “I just
found out there are over 150,000 web developers in the U.S.!”) and
miscellaneous text 40% of the time. The character movement is con-
trolled using theWASD keys and mouse-look, with spacebar key for
interaction. The game is designed to be played on a desktop device
through the browser using WebGL. There is no lose condition for
the game.

At the start of each game day, which lasts 30 minutes, the player
begins at the reception. The player is asked to find the manager’s
office, where they can switch which department to work in, and
where they return to at the end of each game day. See Figure 1 in the
online Appendix1 for an overview and a typical game day. When
the player sits down at a hot desk (a designated computer station),
they can begin a module. Each module consists of a learning section
where players will complete a guided walkthrough of a specific
topic and is re-playable. Each module ends with a test that includes
some combination of multiple-choice questions and coding tasks.
Test questions are randomly drawn from a pool of questions for the
topic. Each occupation type has a pathway that progresses from
basic to advanced. See Table 1 for the primary learning objectives
of each occupation.

In the staff social area, a laptop can be accessed that functions
as a job board. The job board displays computing career pathways,
salaries, duties, locations, and real-world companies. The job board
will also be a special module that the manager will periodically
ask the player to complete. These modules are designed to test the
player’s knowledge about computing careers. Data for the job board
will be estimates taken from a variety of publicly available data

1A full list of figures and mock-ups pertaining to the game design can be found in the
online Appendix: https://osf.io/4z3a6/. The online Appendix includes mock-ups of the
office environment, the core engagement loop, the interactive coding screen, job board,
report card, and an alignment between game features and our theoretical framework.
Note that game images in the storyboard and figures are mock-ups only and do not
represent the diversity in characters (e.g., race/ethnicity) that will be present in the
actual game.

Table 1: Main Topics and Learning Objectives.

Occupation Topics Core Learning
Objectives

Data Scientist Python; Pandas;
Data Visualization;
Statistics;
Hypothesis Testing;
Machine Learning

Fundamentals of
Python, Pandas, Data
Visualization,
Statistical Analysis,
Supervised and
Unsupervised
Machine Learning
Algorithms

Web Developer HTML; CSS; JavaScript Fundamentals of
HTML, JavaScript,
and CSS

Game Developer JavaScript; Phaser Fundamentals of
Game Programming,
JavaScript, and Phaser

sources on the U.S. job market. Feedback on player performance is
provided at the end of each day by the manager, every seven days
through a weekly report card, and an internship report at the end
of the game. The performance takes into account test scores, tasks
completed without help, time spent on different workplace activi-
ties, job board viewings, and the number of co-worker interactions.
A total grade is assigned through the sum performance of these
measures.

3.2 Theoretical Framework for the Research
Design

The theoretical framework for this study is based on Social Cogni-
tive Career Theory (SCCT) [83], which explains career outcomes
primarily through one’s self-efficacy, outcome expectations, and
personal goals. We draw upon Career Self-Management Theory
(CSM) [82], which is an extension of SCCT and incorporates a
model of adaptive career behaviors throughout the lifespan of an
individual. We leverage Stumpf’s Career Exploration [132], which
models the where, how, how much, and what, of career exploration.
All of these theories are highly pervasive in career exploration re-
search [70]. For understanding player experience, we use the Player
Experience of Need Satisfaction (PENS) framework [119]. In our
game design, we leverage James Gee’s principles of good learning
in video games [50].

3.3 Research Design
The research plan consists of two phases. In phase one, we will
develop the career game using an iterative approach to facilitate
early throw-away prototypes [67]. In phase two, we will conduct
two studies. The first study (Study A) and the second study (Study B)
will focus on the effects of design decisions and playing in the career
game respectively.

3.3.1 Phase 1: Game Development. Phase 1 will focus on the de-
velopment of the career game. Game iterations will be evaluated
using Rapid Iterative Testing and Evaluation (RITE) [99]. RITE par-
ticipants will consist of university students and faculty (i.e., for
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both player and educator input) recruited locally. These iterations
will focus on usability, learnability, and enjoyment. Modules will
be played and vetted by domain experts. Because careers rapidly
change over time [26, 69, 70, 138], one goal of the career game is
extensibility. Thus, career paths, modules, and NPC dialogue will
be represented as JSON to facilitate additions.

3.3.2 Phase 2A: Experimentation: Game Design Choices in the Ca-
reer Game.

RQ1. How do different game design decisions in the career game
influence career exploration and game experience outcomes?

Intervention: This study examines game design decisions’ influ-
ence on career exploration and game experience outcomes.
The goal is to project the following six game design mechan-
ics:

(1) Job-Info: The presence (vs. absence) of real-world job and
career information integrated into the core gameplay. This
is operationalized as an in-game job board. Real-world
job information can help foster more accurate outcome
expectations and allow for increased career exploration.

(2) Multiple-Jobs: The presence (vs. absence) of the three job
types (Web Development, Data Science, Game Develop-
ment). In the absence condition, one of the three job types
is randomly selected at the start of the game. The player
will only have access to tasks in the randomly selected job
type. The game design will be adapted. Having multiple
job choices in the game can enhance autonomy and lead
to increased exploration of different occupations.

(3) Flat-Difficulty: The presence (vs. absence) of tasks that
have a flat difficulty curve (are all easy). Flow theory [149]
posits that activities should provide a continuously optimal
(intermediate) level of difficulty for the learner [93]. How-
ever, recent work has shown that easy difficulty levels in
educational games can be most motivating [89]. Making
the tasks easy can increase SCCT’s self-efficacy, thereby
having a positive cascade effect on SCCT and CSM vari-
ables.

(4) Avatar-Customization: The presence (vs. absence) of
avatar customization. One version of the game’s avatar cre-
ator will allow the player to customize their avatar. In the
absence condition, following a procedure from prior work
[12], participants will watch a video of the customization
of their avatar. Avatar customization promotes avatar iden-
tification [12], which enhances game experience outcomes
and motivated behavior.

(5) Role-Model-Salient: The presence (vs. absence) of a salient
role model. The presence condition will contain a men-
tor role model that is matched visually to the sex and
race/ethnicity of the player, and whose success within the
company is evident in the role model’s dialogue with the
player. In the absence condition, the mentor will have a
randomized sex and race/ethnicity, and will not demon-
strate clear success.

(6) Environmental-Stereotypes: The presence (vs. absence)
of environmental stereotypes. The presence condition
will contain a stereotypical male office computing en-
vironment, which can potentially significantly hamper

women’s sense of belonging, interest, and anticipated suc-
cess in computing [21]. Both the stereotypical and non-
stereotypical environments will be validated through a
pre-test prior to being deployed in the study, similarly to
[21].

To study the factors above, we will run two multivariate
2 × 2 × 2 experiments. The first experiment will vary the
three job-related variables (Job-Info, Multiple-Jobs, Flat-
Difficulty). The second experiment will vary the three virtual
environment-related variables (Avatar-Customization, Role-
Model-Salient, Environmental-Stereotypes). In addition, we
seek to understand the predictive capacity of different vari-
ables on career exploration outcomes (described in the Anal-
ysis section). This single-session study aims to understand
how different game design factors influence career explo-
ration and game experience outcomes the very first time
a player sits down to play the game. This initial play ses-
sion is understood as crucial in whether a player decides to
continue playing [22].

Quantitative and Qualitative Measures: See Table 2 for mea-
surement instruments.

Table 2: Measurement instruments in Study A.

Conceptual Group Instruments Time

Career Exploration
Outcomes

Career Exploration Survey [132];
Career Adapt-Abilities Scale [122];
Career Exploration and Decision
Self-Efficacy Scale [85]

Pre/Post

Game Experience
Outcomes

Player Experience of Need
Satisfaction [119];
Player Experience Inventory [1];
Intrinsic Motivation Inventory
[95];
System Usability Scale [18]

Post

Interest in Computing
Careers

Computing Career Interests
(adapted from [74] and [57])

Pre/Post

Computing
Self-Efficacy

Programming Self-Beliefs Scale
[123];
Computer Science Attitude Survey
[147]

Pre/Post

Avatar Identification Player Identification Scale [141] Post

Performance,
Engagement, and
Persistence (game
analytics)

Player Data (progress, in-game
scores, time played, successes and
failures)

During

Nearly all of these survey instruments are robustly validated.
For adapted surveys or surveys yet to be fully validated, reli-
ability measures (e.g., Cronbach’s alpha) will be calculated.
Domain experts will additionally assess individual questions
to ensure their applicability to the study before being in-
cluded.
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Participants: Young adults aged 18-25 will be recruited for this
study from Purdue University, West Lafayette. Approxi-
mately half of all empirical career exploration research fo-
cuses on young adults [70], and also constitutes the focus of
this project.

Procedure: Players are randomly assigned to conditions. Play-
ers will play the game for a minimum of 20 minutes, after
which they can exit at any time. Data collection will occur
as depicted in Table 2.

Analysis: The two studies each have three independent variables
with two levels, totaling 8 unique treatment combinations.
We will study both main effects (i.e., A, B, C) and interaction
effects (i.e., AB, AC, BC, ABC). In addition to studying each
experiment’s manipulated variables, we will use hierarchi-
cal linear regression to determine the predictive capacity of
different variables on career exploration outcomes. These
variables (collected as post-test variables) will include: in-
terest in the three job types, self-efficacy in the game (i.e.,
competence, mastery), player identification with the avatar,
and the relatedness with in-game characters. Data will be
collected through surveys and game analytics. Survey and
analytics data will be compared between conditions and as
predicted variables in regressions.

3.3.3 Phase 2B: Experimentation: Effects of the Career Game on
Exploratory Studies Students.

RQ2. How does the career game affect players’ career exploration
and game experience outcomes?

Intervention: This study will examine the effects of the career
game over a 1 year period. The version of the career game
used in Study B will leverage the most advantageous de-
sign decisions for career exploration outcomes from Study A.
At the start of the study, each student will be randomly
assigned to one of three conditions. In the Full-Game con-
dition, students will have access to the career game. In the
Programming-Problems condition, students will have access
to only the programming problems found in the career game
grouped by the original job names (Web Development prob-
lems, Game Development problems, Data Science problems).
The Programming-Problems condition will contain only pro-
gramming problems in a web interface, with problems sorted
by difficulty. This condition is essentially the bare-bones
technical tasks isolated from the career game. In the None
condition, students will not be exposed to any material (con-
trol condition).

Quantitative and Qualitative Measures: Data will be collected
from four surveys, a pre/post during the semester, one follow-
up at eight months, and one follow-up at twelve months. Ad-
ditionally, we will utilize log data and interviews. Students
in the Full-Game and Programming-Problems conditions will
be interviewed in the post-test for a 30-minute follow-up
interview. The interviews will be semi-structured, investi-
gating:
• Students’ perspectives on the computing activity’s effec-
tiveness for career exploration

• Students’ career exploration behaviors inside and outside
of the game

• Aspects of the computing activity students found effec-
tive/ineffective for engendering career exploration

• Students’ motivations for accessing the computing activity
and whether it is worthwhile

The triangulation of different data sources here will improve
the validity of our findings. The follow-up surveys will also
help to develop an understanding of the actual decisions (the
decision of which major to pursue) that students make after
the intervention. See Table 3 for measurement instruments.
Table 3: Measurement instruments in Study B.

Conceptual Group Instruments Time

Career Exploration
Outcomes

Career Exploration Survey
[132]; Career
Adapt-Abilities Scale [122];
Career Exploration and
Decision Self-Efficacy Scale
[85]

Pre/Post/F1/F2

Game Experience
Outcomes

Player Experience of Need
Satisfaction [119]; Player
Experience Inventory [1];
Intrinsic Motivation
Inventory [95]; System
Usability Scale [18]

Post

Interest in Computing
Careers

Computing Career Interests
(adapted from [74] and [57])

Pre/Post/F1/F2

Computing
Self-Efficacy

Programming Self-Beliefs
Scale [123]; Computer
Science Attitude Survey
[147]

Pre/Post/F1/F2

Avatar Identification Player Identification Scale
[141]

Post

Performance,
Engagement, and
Persistence (game
analytics)

Player Data (progress,
in-game scores, time played,
successes and failures)

During

Interview Semi-Structured Interview Post

Career Decision Choice of University Major
(if any)

Post/F1/F2

F1–8 month follow-up; F2–12 month follow-up

Participants: Participants will be recruited from Purdue Univer-
sity’s Exploratory Studies program. This program gives stu-
dents across all of Purdue University who are undecided
on their university major the opportunity to take up to four
semesters to decide. This group of students falls in the young
adult age range, and because they are deciding on a univer-
sity major, the career game will be of high relevance to them.
We will seek to recruit 200 participants.

Procedure: Student accounts for accessing the study conditions
will be provided, which will log activity. Students will be
asked to access the game, or the programming problems,
at least once per week, for a minimum of 20 minutes (13
weeks over the semester × 20 minutes = minimum of 260
minutes). Accessing the condition for a period of time longer
than 20 minutes in a week is optional. Students will be sent
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automatic reminder e-mails when we do not log sufficient
access time, and (non-)adherence to these guidelines will be
recorded. Data collection will occur as depicted in Table 3.

Analysis: We will primarily be studying differences across the
three conditions usingMANOVA, ANOVA, and post-hoc test-
ing. We will also be characterizing how students perceived
the computing activities in the Full-Game and Programming-
Problems conditions through the interview data. Interviews
will be analyzed using grounded theory [56, 120] using a
two-round coding method outlined by Saldana, which in-
volves first identifying and describing codes, then describing
common themes and patterns [120]. Similar to Study A, we
will calculate reliability measures and leverage domain ex-
perts to ensure the applicability of survey instruments that
are adapted or not yet fully validated.

4 CONCLUSION
The goal of this project is to develop an educational game that
increases exposure to computing careers. Single-session user stud-
ies will help us determine game design decisions’ effectiveness at
engendering career-related and player-related outcomes. A longitu-
dinal study with exploratory studies students will capture extensive
data which will help develop an understanding of how playing such
a career game affects career exploration outcomes. The triangula-
tion of multiple data sources will improve validity. Primary indica-
tors for assessing the success of the career game will be motivated
behavior, in-game progress, career exploration outcomes, and game
experience outcomes.

Educators and researchers will be able to leverage our work to
systematically study this domain. Through the outcomes of this
project, this work is expected to stimulate future research. By fully
exploring the potential for educational games and career explo-
ration, additional bridges between education and the workforce
can be created, making career exploration more widely available.

REFERENCES
[1] Vanden Vero Abeele, Katta Spiel, Lennart Nacke, Daniel Johnson, and Kathrin

Gerling. 2020. Development and validation of the player experience inventory:
A scale to measure player experiences at the level of functional and psychosocial
consequences. International Journal of Human Computer Studies 135, January
2019 (2020), 102370.

[2] Paul J Ainslie and Shelley L Huffman. 2019. Human Resource Development and
Expanding STEM Career Learning Opportunities: Exploration, Internships, and
Externships. Advances in Developing Human Resources 21, 1 (2019), 35–48.

[3] J Alano, D Babb, J Bell, T Booker-Dwyer, L A DeLyser, C McMunn Dooley, and R
Phillips. 2016. K12 Computer Science framework. K12 Computer Science (2016).

[4] Amnah Alshahrani, Isla Ross, and Murray I Wood. 2018. Using Social Cognitive
Career Theory to UnderstandWhy Students Choose to Study Computer Science.
In SIGCSE. 205–214.

[5] Norman Edmund Amundson. 2003. Active engagement: Enhancing the career
counselling process. Ergon Communications.

[6] Craig A Anderson, Akiko Shibuya, Nobuko Ihori, Edward L Swing, Brad J
Bushman, Akira Sakamoto, Hannah R Rothstein, and Muniba Saleem. 2010.
Violent Video Game Effects on Aggression, Empathy, and Prosocial Behavior in
Eastern and Western Countries: A Meta-Analytic Review. Psychological Bulletin
(2010).

[7] Michael B Arthur, Douglas T Hall, and Barbara S Lawrence. 2010. Generating
new directions in career theory: the case for a transdisciplinary approach.
In Handbook of career theory, Michael B Arthur, Douglas T Hall, and Bar-
bara S.Editors Lawrence (Eds.). Cambridge University Press, 7–25.

[8] Robert D Atkinson and Merrilea Mayo. 2010. Refueling the US Innovation Econ-
omy: Fresh Approaches to Science, Technology, Engineering and Mathematics
(STEM) Education. Innovation (2010).

[9] Anja Balanskat and Katja Engelhardt. 2014. Computing our future Computer
programming and coding - Priorities, school curricula and initiatives across Europe.
Technical Report. European Schoolnet (EUN Partnership AISBL).

[10] Sasha Barab and Thomas Duffy. 2000. From practice fields to communities of
practice. Theoretical Foundations of Learning Environments 1, 1 (2000), 25–56.

[11] Margaret E Beier, Leslie M Miller, and Shu Wang. 2012. Science games and the
development of scientific possible selves. Cultural studies of science education 7,
4 (2012), 963–978.

[12] V Max Birk, Cheralyn Atkins, Jason T Bowey, and Regan L Mandryk. 2016.
Fostering Intrinsic Motivation through Avatar Identification in Digital Games.
CHI (2016).

[13] David L Blustein. 1989. The role of goal instability and career self-efficacy in
the career exploration process. Journal of Vocational Behavior (1989).

[14] David L Blustein. 1997. A Context-Rich Perspective of Career Exploration
Across the Life Roles. The Career Development Quarterly (1997).

[15] Maria Vetleseter Bøe, Ellen Karoline Henriksen, Terry Lyons, and Camilla
Schreiner. 2011. Participation in science and technology: Young people’s
achievement-related choices in late-modern societies. Studies in Science Educa-
tion (2011).

[16] Elizabeth Boyle, Graham Allan, Janet Moffett, Thomas Connolly, Joanne Lawrie,
Nicholas Wilson, Hamid Oudi, Atta Badii, Sif Einarsdóttir, Hans Hummel, and
Others. 2016. The Design and Development of the YOUTH@WORK game. In
10th European Conference on Games Based Learning: ECGBL 2016. 59.

[17] John D Bransford. 2013. The Jasper project: Lessons in curriculum, instruction,
assessment, and professional development. Routledge.

[18] John Brooke and Others. 1996. SUS-A quick and dirty usability scale. Usability
evaluation in industry 189, 194 (1996), 4–7.

[19] David Buckingham and Margaret Scanlon. 2000. That is edutainment: media,
pedagogy and the market place. In International forum of researchers on young
people and the media, Sydney.

[20] Xianglei Chen and M Soldner. 2013. STEM attrition: College students’ paths into
and out of STEM fields. Technical Report. Statistical Analysis Report. NCES
2014-001.

[21] Sapna Cheryan, Andrew N Meltzoff, and Saenam Kim. 2011. Classrooms matter:
The design of virtual classrooms influences gender disparities in computer
science classes. Computers and Education (2011).

[22] Gifford Cheung, Thomas Zimmermann, and Nachiappan Nagappan. 2014. The
First Hour Experience: How the Initial Play can Engage (or Lose) New Players.
Chi Play 2014 (2014), 57–66.

[23] Raysen Cheung and John Arnold. 2014. The impact of career exploration on
career development among Hong Kong Chinese university students. Journal of
College Student Development 55, 7 (2014), 732–748.

[24] Raysen Cheung and Qiuping Jin. 2016. Impact of a Career Exploration Course
on Career Decision Making, Adaptability, and Relational Support in Hong Kong.
Journal of Career Assessment (2016).

[25] Rhonda Christensen, Gerald Knezek, and Tandra Tyler-Wood. 2014. Student per-
ceptions of Science, Technology, Engineering and Mathematics (STEM) content
and careers. Computers in Human Behavior 34 (2014), 173–186.

[26] Melinde Coetzee and Christopher J Beukes. 2010. Employability, emotional
intelligence and career preparation support satisfaction among adolescents in
the school-to-work transition phase. Journal of Psychology in Africa (2010).

[27] Oswald Comber, Renate Motschnig, Hubert Mayer, and David Haselberger. 2019.
Engaging students in computer science education through game development
with unity. In 2019 ieee global engineering education conference (educon). IEEE,
199–205.

[28] U S Congress Joint Economic Committee. 2012. STEM education: Preparing for
the jobs of the future. Technical Report. U.S. Congress.

[29] Randy Connolly. 2019. Facing backwards while stumbling forwards: The fu-
ture of teaching web development. In Proceedings of the 50th ACM Technical
Symposium on Computer Science Education. 518–523.

[30] Kevin Corti. 2006. Games-based Learning; a serious business application. Informe
de PixelLearning 34, 6 (2006), 1–20.

[31] Katherine P Dabney, Robert H Tai, John T Almarode, Jaimie L Miller, Gerhard
Sonnert, Philip M Sadler, and Zahra Hazari. 2012. Out-of-School Time Science
Activities and Their Association with Career Interest in STEM. International
Journal of Science Education, Part B 2, 1 (2012), 63–79.

[32] C Vaz de Carvalho, Manuel Caeiro-Rodriguez, Martin Llamas Nistal, Melani
Hromin, Andrea Bianchi, Olivier Heidmann, and A Metin. 2018. Using video
games to promote engineering careers. International Journal of Engineering
Education 34, 2 (2018), 388–399.

[33] Jill Denner, Shannon Campe, and Linda Werner. 2019. Does Computer Game
Design and Programming Benefit Children? AMeta-Synthesis of Research. ACM
Transactions on Computing Education 19, 3 (2019), 1–35.

[34] Jennifer DeWitt and Louise Archer. 2015. Who Aspires to a Science Career? A
comparison of survey responses from primary and secondary school students.
International Journal of Science Education (2015).

[35] Michele D Dickey. 2011. Murder on Grimm Isle: The impact of game narrative
design in an educational game-based learning environment. British Journal of

13



Towards an Educational Computing Career Exploration Game CHI PLAY ’22 EA, November 2–5, 2022, Bremen, Germany

Educational Technology (2011).
[36] Brian Dorn and Mark Guzdial. 2010. Discovering computing: Perspectives of

web designers. Icer (2010).
[37] Rena Dorph, Meghan E Bathgate, Christian D Schunn, and A Matthew. 2018.

When I grow up: the relationship of science learning activation to STEM career
preferences. International Journal of Science Education 0693, May (2018).

[38] Jennifer Dorsen, Bethany Carlson, and Leslie Goodyear. 2006. Connecting
informal STEM experiences to career choices: Identifying the pathway. ITEST
Learning Resource Center (2006), 1–17.

[39] Martin Ebner and Andreas Holzinger. 2007. Successful implementation of
user-centered game based learning in higher education: An example from civil
engineering. Computers and Education (2007).

[40] Christopher J Ferguson. 2013. Violent video games and the supreme court:
Lessons for the scientific community in the wake of brown v. entertainment
merchants association. American Psychologist (2013).

[41] Hanoch Flum and David L Blustein. 2000. Reinvigorating the Study of Vocational
Exploration: A Framework for Research. Journal of Vocational Behavior (2000).

[42] National Center for O*NET Development. Retrieved April 20, 2022 from. All
STEM Occupations . O*NET OnLine (Retrieved April 20, 2022 from). https:
//www.onetonline.org/find/stem?t=0

[43] Ingo Forstenlechner, Hassan Selim, Yehuda Baruch, and Mohamed Madi. 2014.
Career exploration and perceived employability within an emerging economy
context. Human Resource Management (2014).

[44] World Economic Forum. 2016. The future of jobs: Employment, skills and
workforce strategy for the fourth industrial revolution. In Global Challenge
Insight Report, World Economic Forum, Geneva.

[45] A Foster. 2014. CAREER: Projective reflection: Learning as identity exploration
within games for science. Drexel University: National Science Foundation (2014).

[46] Aroutis Foster andMamta Shah. 2016. Knewme and newme: Facilitating student
identity exploration and learning through game integration. International
Journal of Gaming and Computer-Mediated Simulations (IJGCMS) 8, 3 (2016),
39–58.

[47] Teresa Franklin, William Young, Chang P Liu, and Li-Wei Peng. 2011. Virtual
Games and Career Exploration. In Playful Teaching, Learning Games. Springer,
87–105.

[48] Michael Futter. 2018. The GameDev Budgeting Handbook: How to finish your
game in time and on budget. Bithell Games.

[49] Patrick Raymund James M Garcia, Simon Lloyd D Restubog, Anna Carmella
Ocampo, Lu Wang, and Robert L Tang. 2019. Role modeling as a socialization
mechanism in the transmission of career adaptability across generations. Journal
of Vocational Behavior 111, July 2017 (2019), 39–48.

[50] James Paul Gee. 2005. Learning by Design: Good Video Games as Learning
Machines. E-Learning and Digital Media 2, 1 (2005), 5–16.

[51] James Paul Gee. 2007. Good video games and good learning: Collected essays
on video games, learning and literacy (New literacies and digital epistemologies).
Peter Lang.

[52] James Paul Gee. 2007. What Video Games Have to Teach Us About Learning and
Literacy. Palgrave Macmillan.

[53] James Paul Gee. 2011. Reflections on empirical evidence on games and learning.
In Computer games and instruction. Information Age Publishing.

[54] Douglas A Gentile, Edward L Swing, Choon Guan Lim, and Angeline Khoo.
2012. Video game playing, attention problems, and impulsiveness: Evidence of
bidirectional causality. Psychology of Popular Media Culture (2012).

[55] Justin Giboney, Derek Hansen, Jason Mcdonald, Balzotti Jonathan, Johnson Tan-
ner, Desiree Winters, and Elizabeth Bonsignore. 2019. Theory of Experiential
Career Exploration Technology (TECET): Increasing cybersecurity career inter-
est through playable case studies. Proceedings of the 52nd Hawaii International
Conference on System Sciences (2019), 4904–4913.

[56] Barney G Glaser. 1978. Theoretical sensitivity: Advances in the methodology of
grounded theory. Sociology Pr.

[57] Allison Godwin, Geoff Potvin, Zahra Hazari, and Robynne Lock. 2016. Identity,
Critical Agency, and Engineering: An Affective Model for Predicting Engineer-
ing as a Career Choice. Journal of Engineering Education 105, 2 (2016), 312–340.

[58] Isabela Granic, Adam Lobel, C M E, and Rutger C M E Engels. 2014. The benefits
of playing video games. American Psychologist 69, 1 (2014), 66–78.

[59] Jeffrey H Greenhaus, Gerard A Callanan, and Veronica M Godshalk. 2009. Career
management. Sage.

[60] James G Greeno. 1998. The situativity of knowing, learning, and research.
American Psychologist 53, 1 (1998), 5–26.

[61] Dewi W Griffiths and Justin Mark. 2018. How can Blended Learning delivery be
leveraged to facilitate implementation of BC’s new Career Education curriculum
through integration of an advisory system? Master’s thesis. Vancouver Island
University.

[62] Juho Hamari, David J Shernoff, Elizabeth Rowe, Brianno Coller, Jodi Asbell-
Clarke, and Teon Edwards. 2016. Challenging games help students learn: An
empirical study on engagement, flow and immersion in game-based learning.
Computers in Human Behavior (2016).

[63] Brooke Havlik. 2013. NOVA Labs. The Center for Advancement of Informal
Science Education (CAISE) (2013).

[64] John P Holdren and Eric Lander. 2012. Engage to excel: Producing one million
additional college graduates with degrees in science, technology, engineering,
and mathematics. President’s Council of Advisors on Science and Technology
(2012).

[65] Cathy Howieson and Sheila Semple. 2013. The impact of career websites: what’s
the evidence? British journal of guidance & counselling 41, 3 (2013), 287–301.

[66] Hans G K Hummel, Elizabeth A Boyle, Sif Einarsdóttir, Arna Pétursdóttir, and
Aurel Graur. 2018. Game-based career learning support for youth: effects of
playing the Youth@Work game on career adaptability. Interactive Learning
Environments 26, 6 (2018), 745–759.

[67] Robin Hunicke, Marc LeBlanc, and Robert Zubek. 2004. MDA: A formal approach
to game design and game research. In Proceedings of the AAAI Workshop on
Challenges in Game AI, Vol. 4. San Jose, CA, 1722.

[68] Gwo Jen Hwang, Po Han Wu, and Chi Chang Chen. 2012. An online game
approach for improving students’ learning performance in web-based problem-
solving activities. Computers and Education (2012).

[69] Denise Jackson and Nicholas Wilton. 2016. Developing career management
competencies among undergraduates and the role of work-integrated learning.
Teaching in Higher Education 21, 3 (2016), 266–286.

[70] Zhou Jiang, Alexander Newman, Huong Le, Alfred Presbitero, and Connie
Zheng. 2019. Career exploration: A review and future research agenda. Journal
of Vocational Behavior 110, October 2017 (2019), 338–356.

[71] M Gail Jones, Gina Childers, Elysa Corin, Katherine Chesnutt, and Thomas
Andre. 2019. Free choice science learning and STEM career choice. International
Journal of Science Education, Part B: Communication and Public Engagement 9, 1
(2019), 29–39.

[72] Tugba Karabiyik, Dominic Kao, and Alejandra J Magana. 2021. First-Year Ex-
ploratory Studies about Students’ Career Decision Processes and the Impact of
Data-Driven Decision Making. (2021).

[73] Michael D Kickmeier-Rust and Dietrich Albert. 2012. A domain model for smart
21st century skills training in game-based virtual worlds. In Proceedings of the
12th IEEE International Conference on Advanced Learning Technologies, ICALT
2012.

[74] Meredith W Kier, Margaret R Blanchard, Jason W Osborne, and Jennifer L
Albert. 2014. The Development of the STEM Career Interest Survey (STEM-CIS).
Research in Science Education 44, 3 (2014), 461–481.

[75] Merja Koivula, Kerttu Huttunen, Marleena Mustola, Sari Lipponen, and
Marja Leena Laakso. 2017. The Emotion Detectives Game: Supporting the
Social-emotional Competence of Young Children. In Serious Games and Edu-
tainment Applications. Vol. II. Springer.

[76] Russell Korte, Samantha Brunhaver, and Sarah M Zehr. 2019. The Socialization
of STEM Professionals Into STEM Careers: A Study of Newly Hired Engineers.
Advances in Developing Human Resources 21, 1 (2019), 92–113.

[77] Antti-jussi Lakanen and Tommi Kärkkäinen. 2019. Identifying Pathways to
Computer Science: The Long-Term Impact of Short-Term Game Programming
Outreach. ACM Transactions on Computing Education (TOCE) 19, 3 (2019), 1–30.

[78] Tanya LaMar and Jo Boaler. 2021. The importance and emergence of K-12 data
science. Phi Delta Kappan 103, 1 (2021), 49–53.

[79] Jean Lave and Etienne Wenger. 1991. Situated learning: Legitimate peripheral
participation. Learning in doing 95 (1991), 138.

[80] Jl Lemke. 1997. Cognition, context, and learning: A social semiotic perspective.
In Situated Cognition: Social, Semiotic, and Psychological Perspectives, D Kirshner,
J A Whitson, and J A Whitson (Eds.). Routledge, 37–55.

[81] Sakari Lemola, Serge Brand, Nicole Vogler, Nadine Perkinson-Gloor, Mathias
Allemand, and Alexander Grob. 2011. Habitual computer game playing at night
is related to depressive symptoms. Personality and Individual Differences (2011).

[82] Robert W Lent and Steven D Brown. 2013. Social cognitive model of career
self-management: Toward a unifying view of adaptive career behavior across
the life span. Journal of Counseling Psychology (2013).

[83] Robert W Lent, Steven D Brown, and Gail Hackett. 1994. Toward a Unifying
Social Cognitive Theory of Career and Academic Interest, Choice, and Perfor-
mance. Journal of Vocational Behavior (1994).

[84] Robert W Lent, Steven D Brown, and Gail Hackett. 2000. Contextual supports
and barriers to career choice: A social cognitive analysis. Journal of Counseling
Psychology (2000).

[85] Robert W Lent, Ijeoma Ezeofor, M Ashley Morrison, Lee T Penn, and Glenn W
Ireland. 2016. Applying the social cognitive model of career self-management
to career exploration and decision-making. Journal of Vocational Behavior 93
(2016), 47–57.

[86] Robert W Lent, Glenn W Ireland, Lee T Penn, Taylor R Morris, and Ryan
Sappington. 2017. Sources of self-efficacy and outcome expectations for career
exploration and decision-making: A test of the social cognitive model of career
self-management. Journal of Vocational Behavior (2017).

[87] Renny S N Lindberg, Teemu H Laine, and Lassi Haaranen. 2018. Gamifying
programming education in K-12: A review of programming curricula in seven
countries and programming games. British Journal of Educational Technology

14

https://www.onetonline.org/find/stem?t=0
https://www.onetonline.org/find/stem?t=0


CHI PLAY ’22 EA, November 2–5, 2022, Bremen, Germany Dominic Kao et al.

(2018).
[88] Conor Linehan, Kirman Ben, Shaun Lawson, and Gail G Chan. 2011. Practical,

appropriate, empirically-validated guidelines for designing educational games.
In Conference on Human Factors in Computing Systems - Proceedings.

[89] J Derek Lomas, Ken Koedinger, Nirmal Patel, Sharan Shodhan, Nikhil Poonwala,
and Jodi L Forlizzi. 2017. Is difficulty overrated? The effects of choice, novelty
and suspense on intrinsic motivation in educational games. In Conference on
Human Factors in Computing Systems - Proceedings.

[90] Anders Lovén. 2003. The paradigm shift–rhetoric or reality? International
Journal for Educational and Vocational Guidance 3, 2 (2003), 123–135.

[91] Will Luton. 2013. Free-to-play: Making money from games you give away. New
Riders.

[92] ThomasWMalone. 1981. Toward a theory of intrinsically motivating instruction.
Cognitive Science (1981).

[93] T W Malone and M R Lepper. 1987. Making learning fun: A taxonomy of
intrinsic motivations for learning. Aptitude learning and instruction 3, 3 (1987),
223–253.

[94] Amy M Masnick, S Stavros Valenti, Brian D Cox, and Christopher J Osman.
2010. A multidimensional scaling analysis of students’ attitudes about science
careers. International Journal of Science Education 32, 5 (2010), 653–667.

[95] Edward McAuley, Terry Duncan, and V Vance Tammen. 1989. Psychometric
properties of the Intrinsic Motivation Inventory in a competitive sport setting:
A confirmatory factor analysis. Research Quarterly for Exercise and Sport 60, 1
(1989), 48–58.

[96] Ellen McCammon, Jessica Law, Crystal Tyler, Mason Arrington, Patrick Jagoda,
and Melissa Gilliam. 2022. Using Digital Games to Promote Equity in Career
and Health Education: A Prototype of Caduceus Quest. Urban Education (2022),
00420859211073895.

[97] Bridget McCrea. 2010. Engaging girls in STEM. The Journal 14 (2010).
[98] Jane McGonigal. 2011. Reality is broken: Why Games Make Us Better and How

They Can Change the World. Random House.
[99] M Medlock. 2018. The rapid iterative test and evaluation method (RITE). Games

User Research (2018).
[100] David R Michael and Sandra L Chen. 2005. Serious games: Games that educate,

train, and inform. Muska & Lipman/Premier-Trade.
[101] Pablo Moreno-Ger, Daniel Burgos, Iván Martínez-Ortiz, José Luis Sierra, and

Baltasar Fernández-Manjón. 2008. Educational game design for online education.
Computers in Human Behavior (2008).

[102] OECD. 2017. Education at a Glance 2017. OECD.
[103] Committee on Prospering in the Global Economy of the 21st Century. 2007.

Rising above the gathering storm: Energizing and employing America for a brighter
economic future. National Academies Press Washington, DC.

[104] Jonathan Osborne and Justin Dillon. 2008. Science education in Europe: critical
reflections. Technical Report. The Nuffield Foundation, London.

[105] Marina Papastergiou. 2008. Are Computer Science and Information Technology
still masculine fields? High school students’ perceptions and career choices.
Computers and Education 51, 2 (2008), 594–608.

[106] Marina Papastergiou. 2009. Digital Game-Based Learning in high school Com-
puter Science education: Impact on educational effectiveness and student moti-
vation. Computers and Education (2009).

[107] Thomas H Park and Susan Wiedenbeck. 2011. Learning Web Development:
Challenges at an Earlier Stage of Computing Education. In Proceedings of the
Seventh International Workshop on Computing Education Research.

[108] Kayla Powers, H Chen, K Prasad, S Gilmartin, and S Sheppard. 2018. Explor-
ing How Engineering Internships and Undergraduate Research Experiences
Inform and Influence College Students’ Career Decisions and Future Plans. In
Proceedings of the American Society for Engineering Education Annual Conference.

[109] Anna Praskova, Peter A Creed, and Michelle Hood. 2015. Career identity and
the complex mediating relationships between career preparatory actions and
career progress markers. Journal of Vocational Behavior (2015).

[110] Marc Prensky. 2006. Don’t bother me, Mom, I’m learning! How computer
and video games are preparing your kids for 21st century success and how.
Minnesota Paragon House (2006).

[111] Julie L Quimby and Angela M De Santis. 2006. The influence of role models on
women’s career choices. The Career Development Quarterly (2006).

[112] Elaine M Raybourn, E Deagle, Kip Mendini, and Jerry Heneghan. 2005. Adaptive
thinking & leadership simulation game training for special forces officers. In
The Interservice, Industry Training, Simulation & Education Conference (ITSEC).

[113] Christine Redecker, Miriam Leis, Matthijs Leendertse, Yves Punie, Govert Gijs-
bers, Paul Kirschner, Slavi Stoyanov, and Bert Hoogveld. 2011. The Future of
Learning: Preparing for Change. JRC Scientific and Technical Reports.

[114] Elaine Regan and Jennifer Dewitt. 2015. Attitudes, interest and factors influ-
encing STEM enrolment behaviour: An overview of relevant literature. In
Understanding Student Participation and Choice in Science and Technology Edu-
cation, Ellen Karoline Henriksen, Justin Dillon, and Jim Ryder (Eds.). Springer
Netherlands, 63–88.

[115] L B Resnick. 1987. Learning in school and out. Educational Researcher 16, 9
(1987), 13–20.

[116] Scott Rogers. 2010. Level Up!: The Guide to Great Video Game Design. Wiley.
[117] Margarida Romero, Mireia Usart, and Michela Ott. 2015. Can serious games

contribute to developing and sustaining 21st century skills? Games and Culture
10, 2 (2015), 148–177.

[118] V Carmen Russoniello, Kevin O’brien, and Jennifer M Parks. 2009. EEG, HRV and
Psychological Correlates while Playing Bejeweled II: A Randomized Controlled
Study. Annual Review of CyberTherapy and Telemedicine (2009).

[119] Richard M Ryan, C Scott Rigby, and Andrew Przybylski. 2006. The Motivational
Pull of Video Games: A Self-Determination Theory Approach. Motivation and
Emotion 30, 4 (2006), 344–360.

[120] Johnny Saldaña. 2014. The Coding Manual for Qualitative Researchers. Sage.
[121] Mark L Savickas. 1997. Career Adaptability: An Integrative Construct for Life-

Span, Life-Space Theory. The Career Development Quarterly (1997).
[122] Mark L Savickas and Erik J Porfeli. 2012. Career Adapt-Abilities Scale: Con-

struction, reliability, and measurement equivalence across 13 countries. Journal
of Vocational Behavior 80, 3 (2012), 661–673.

[123] Michael James Scott and Gheorghita Ghinea. 2014. Measuring enrichment: the
assembly and validation of an instrument to assess student self-beliefs in CS1.
Proceedings of the tenth annual conference on International computing education
research (2014), 123–130.

[124] Anna Sfard. 1998. On Two Metaphors for learning and the Dangers of Choosing
Just One. Educational Researcher 27, 2 (1998), 4–13.

[125] David Williamson Shaffer and Mitchel Resnick. 1999. "Thick" authenticity: New
Media and Authentic Learning. Journal of Interactive Learning Research (1999).

[126] Dmytro S Shepiliev, Serhiy O Semerikov, Yu V Yechkalo, VV Tkachuk, OM
Markova, Ye O Modlo, I S Mintii, MM Mintii, T V Selivanova, NK Maksyshko,
et al. 2021. Development of career guidance quests using WebAR. In Journal of
Physics: Conference Series, Vol. 1840. IOP Publishing, 012028.

[127] Theodoros Sourmelis, Andri Ioannou, and Panayiotis Zaphiris. 2017. Massively
Multiplayer Online Role Playing Games (MMORPGs) and the 21st century skills:
A comprehensive research review from 2010 to 2016. Computers in Human
Behavior 67, February (2017), 41–48.

[128] Kurt Squire. 2007. From Content to Context: Videogames as Designed Experi-
ence. Educational Researcher (2007).

[129] K Squire. 2011. Video games and learning. Teaching and participatory culture in
the digital age. New York, NY: Teachers College Print (2011).

[130] Constance Steinkuehler, Kurt Squire, and Sasha Barab. 2012. Games, learning,
and society: Learning and meaning in the digital age. Cambridge University
Press.

[131] Jacqueline Stevenson and Sue Clegg. 2011. Possible selves: Students orientat-
ing themselves towards the future through extracurricular activity. British
Educational Research Journal (2011).

[132] Stephen A Stumpf, StephenM Colarelli, and Karen Hartman. 1983. Development
of the Career Exploration Survey (CES). Journal of Vocational Behavior (1983).

[133] Han Yu Sung and Gwo Jen Hwang. 2013. A collaborative game-based learn-
ing approach to improving students’ learning performance in science courses.
Computers and Education (2013).

[134] Donald E Super. 1980. A life-span, life-space approach to career development.
Journal of Vocational Behavior (1980).

[135] Donald E Super. 1984. Career & life development. Career choice and development
(1984).

[136] Donald E Super, Mark L Savickas, Charles M Super, and Others. 1996. The
life-span, life-space approach to careers. Career choice and development 3 (1996),
121–178.

[137] Hamideh Talafian, Magdalene KMoy,Monique AWoodard, and Aroutis N Foster.
2019. STEM identity exploration through an immersive learning environment.
Journal for STEM Education Research 2, 2 (2019), 105–127.

[138] Michael Tomlinson. 2012. Graduate employability: A review of conceptual and
empirical themes. Higher Education Policy (2012).

[139] Susan R Tortolero, Melissa F Peskin, Elizabeth R Baumler, Paula M Cuccaro,
Marc N Elliott, Susan L Davies, Terri H Lewis, Stephen W Banspach, David E
Kanouse, and Mark A Schuster. 2014. Daily Violent Video Game Playing and
Depression in Preadolescent Youth. Cyberpsychology, Behavior, and Social Net-
working (2014).

[140] Richard Van Eck. 2011. Building Artificially Intelligent Learning Games. In
Intelligent Information Technologies. IGI Global.

[141] Jan Van Looy, Cédric Courtois, Melanie De Vocht, and Lieven De Marez. 2012.
Player Identification in Online Games: Validation of a Scale for Measuring
Identification in MMOGs. Media Psychology 15, 2 (2012), 197–221.

[142] V Walkerdine. 1997. Redefining the subject in situated cognition theory. In
Situated cognition: social, semiotic, and psychological perspectives, D Kirshner,
J A Whitson, and J A Whitson (Eds.). Routledge, 57–70.

[143] A G Watts. 2005. Career guidance policy: An international review. Career
Development Quarterly (2005).

[144] Anthony G Watts. 2009. The Relationship of Career Guidance to VET. Techni-
cal Report. National Institute for Careers Education and Counselling (OECD
Report).

15



Towards an Educational Computing Career Exploration Game CHI PLAY ’22 EA, November 2–5, 2022, Bremen, Germany

[145] Annelise M J Welde, Kerry B Bernes, Thelma M Gunn, and Stanley A Ross.
2015. Integrated career education in senior high: Intern teacher and student
recommendations. Australian Journal of Career Development 24, 2 (2015), 81–92.

[146] Etienne Wenger. 1998. Communities of Practice: Learning, Meaning, and Identity.
Cambridge University Press.

[147] Eric N Wiebe, Laurie Williams, Kai Yang, and Carol Miller. 2003. Computer
Science Attitude Survey. NCSU CSC TR-2003-1 53, 9 (2003), 1689–1699.

[148] Tom Wijman. 2019, Retrieved April 20, 2022. The Global Games Market Will
Generate $152.1 Billion in 2019 as the U.S. Overtakes China as the Biggest
Market.

[149] W D Wilder, Mihaly Csikszentmihalyi, and Isabella Selega Csikszentmihalyi.
1989. Optimal Experience: Psychological Studies of Flow in Consciousness. Man

(1989).
[150] RochelleWilliams, Sherri Frizell, Felecia Nave, andAudie Thompson. 2018. Using

Experiential and Collaborative Learning to promote Careers in Engineering. In
Proceedings of the 2018 ASEE Gulf-Southwest Section Annual Conference.

[151] Michael F Young. 1993. Instructional design for situated learning. Educational
Technology Research and Development 41, 1 (1993), 43–58.

[152] Jelena Zikic and Douglas T Hall. 2009. Toward a more complex view of career
exploration. Career Development Quarterly (2009).

[153] Jelena Zikic and Ute Christine Klehe. 2006. Job loss as a blessing in disguise:
The role of career exploration and career planning in predicting reemployment
quality. Journal of Vocational Behavior (2006).

16


	Abstract
	1 Introduction
	2 Related Works
	2.1 Significance and Background
	2.2 Video Games and Education
	2.3 Video Games and Career Exploration

	3 Methodology
	3.1 Game Design
	3.2 Theoretical Framework for the Research Design
	3.3 Research Design

	4 Conclusion
	References

