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Init2Winit, a gamified mobile application designed to increase students’ alignment
knowledge between college, career, and salary expectations has been beta-tested
in midwestern urban and rural U.S. high schools (age 14-18). Students earn
different points in the game when their educational expectations and expected
annual income are matched with their desired careers. Propensity score matching
was used with 481 high school students to compare the changes in 4-year college
plans, college-going aspirations, and educational expectations between players
and non-players. Results show that Init2Winit players significantly increased their
4-year college plans and educational aspirations from fall 2018 to spring 2019
compared to those students who did not play the game.
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1. Introduction

Students from low-income communities experience shortages in family and school
resources, resulting in lower educational achievement and college matriculation than
peers from middle- and upper-income families (Bailey & Dynarski, 2012). Low-
income, minority, and high school students (age 14-18) whose parents did not attend
college may also have limited access to information about college preparation, the
application process, college costs, and availability of potential financial aid options
(Bettinger et al., 2012). When students’ lack of resources is compounded with a scarcity
of critical knowledge about potential college and career pathways, they often show a
misalignment of their college and career ambitions choosing plans for college that are
inconsistent with their future desired occupations (Perry et al., 2016).

Misaligned knowledge can be the result of overestimating or underestimating
requirements for a student’s chosen college or career pathway. High school students
who are under-aligned assume the pathway to certain jobs can be achieved without
completing a postsecondary degree. Under-alignment is more prevalent among young
people in families and schools with limited economic and social resources. The
consequences of misaligned knowledge for low-income students can be costly, leading
to financial debt or drop out before obtaining a college degree.

The development of a new tool to transform students’ learning experiences in
college and career alignment knowledge can be facilitated with smartphone applications
(Chen, Rocha-Beverly, Schneider, 2020). Init2Winit is a mobile app developed by the
College Ambition Program research team. The app contains a suite of dynamic games
designed to help adolescents learn about the relationship between college degrees,
career requisites, and resulting salaries. Ultimately, Init2Winit aims to improve
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exploration of self and career goals with an incentivized mobile game. Init2Winit’s
point system motivates students to build knowledge and skills related to education and
career pathways in- and out-of-formal schooling. Previous work demonstrated that
multiple plays of the Init2Winit mobile application led to significant increases in
students’ alignment knowledge between educational aspirations and aligned career
plans (Chen, Rocha-Beverly, Schneider, 2020).

The present study aims to evaluate the effects of the short-term intervention on
4-year college plans, college expectations, and gains in educational aspirations between
Init2Winit players and non-players. We further examine whether students’
improvements in educational aspirations and 4-year college plans could be attributed to
their level of alignment knowledge between education requirements and career choices.
Finally, we test whether there is a relationship between number of plays and users’
improvements in educational aspirations and 4-year college plans.

2. Background

2.1 Program setting

Init2Winit employs a dynamic game design in the context of job exploration where
students can envision and place themselves in a diverse range of careers, learn about the
educational requirements for that job, and their estimated annual career incomes.
Init2Winit is based on models of career planning which suggest that the primary, and
most important, stage in developing a strategy for identifying an expected occupation is
to visualize oneself in a job, see Figure 1. Init2Winit encourages the players to move to
the second stage by transforming their interests into action. For example, the players
align their selection of specific majors and estimated salaries of individuals with
specialized expertise. The aim of the game is for players to create in the end, a strategic,

aligned plan—an education pathway for a specific interest and/or career option.



[Insert Figure 1 here]

It is important to note, however, that this model is not envisioned as entirely
predictive; students are apt to change their interests—the difference here is students’
gameplay using Init2Winit can potentially assist them in learning more about the
relationships between career options, corresponding college choices and perceived
income benefits. Students who play Init2Winit can visualize themselves in
career/college pathways with the choices they make in the game and can learn through
trial/error in gameplay about the benefits of choosing certain education pathways, career
choices, and earnings. Init2Winit game logic assumes that the stronger the alignment
between education ambitions and career pathways, the more points students earn. This
provides the students with a self-directed learning experience, feedback, and a chance to
play the game again if they are interested in learning about the educational requirements
for different careers.

This study uses a within-subjects design with fall and spring survey to determine
whether high school students could learn alignment knowledge in the short-term
intervention (e.g., playing Init2Winit), which in turn, increase their college plans and
educational aspirations (Salkind, 2010). To account for the individual difference in the
development of students’ college-going attitudes, we controlled for the prior 4-year
college plans and educational aspirations in fall semester. Cook, Shadish and Wong
(2008) suggest that estimates from observation studies can approximate estimates from
randomized experiments by including a control for a precondition of the outcome
variable. Furthermore, controlling for the prior attitudes reduces the prediction errors
and the impacts of unmeasured characteristics of individual students (Steiner et al.
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Figure 2 shows study procedure of intervention as students were asked to
complete a pre-test survey in the fall semester of 2018 (September to November). In the
fall survey, we collected information on students’ demographic characteristics, parent
education, GPA, college plans, and educational aspirations. A follow-up survey was
collected in June 2019 after launching Init2Winit (May 3™ to 29'). In the follow-up
survey, we also asked students’ career plans, 4-year college plans, and educational
aspirations in the spring semester. The response rate of the fall survey was 81%, and the
response rate of spring survey was 82%.

[Insert Figure 2]
2.2 Literature review
2.2.1 Theoretical perspective: Misalignment theory
This dynamic of unaligned educational expectations and occupational goals has been
identified in the literature as misalignment, which has been shown to lower the rate of
college enrollment and retention, especially for economically and socially
disadvantaged students (Perry et al., 2016). Recent longitudinal research finds that high
performing high school students tend to be over-aligned, aspiring to multiple advanced
degrees for careers requiring only a bachelor’s degree (Schneider, Kim, & Klager,
2017). Students with over-aligned college knowledge have educational expectations that
supersede what is necessary for their career choice, or they over-estimated possible
annual salaries in their career choices.

Misaligned knowledge, particularly under-alignment, can also adversely affect
students as they attempt to lay a foundation for financial and social stability into
adulthood with limited resources and incomplete or incorrect information. While most
students do not accurately estimate the costs of college, low-income and first-generation
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Kane, 2004; Horn, Chen, & Chapman, 2003). Under-alignment, coupled with students’
incorrect assumptions about their resulting income from a chosen college or career
pathway, can lead to financial debt, lengthened or incomplete college degree attainment,
and diminished lifetime earnings (Kim, Klager & Schneider, 2019; Schmitt-Wilson &
Faas, 2016).
2.2.2 The consequence of misalignment and limited alignment knowledge
Most of the problems inherent in misalignment have looked at special populations and
their access and knowledge regarding college choices. Low-income and racial/ethnic
minority students remain the most marginalized population with limited access to higher
education (Oymak, 2018). Despite multiple interventions, students in families with
limited economic and social resources attend postsecondary institutions in
disproportionately lower numbers than more advantaged students (McFarland et al.,
2019). Students with limited resources are also less likely to enroll in college within one
year of high school graduation or stay in college until they complete their degrees (in
either two- or four-year institutions). These students represent a much smaller
proportion of those who enroll in selective or competitive four-year institutions than
their more advantaged counterparts. Although two-year institutions could be a more
promising, less costly option for students with limited economic resources, research
suggests that students enrolling at a two-year institution with misaligned ambitions
faced a significantly decreased probability that they will eventually transfer and attain a
bachelor’s degree than if they had started college at a four-year institution (Schudde &
Brown, 2019).

Students whose parents never attended college (first-generation students)
represent another at-risk group whose college enrollment is lower than it was five years

ago, when considering the total number of age-eligible first-generation students



(Campbell & Wescott, 2019). They also face similar challenges in persisting and
completing their college degrees (Cataldi, Bennett, & Chen, 2018). These students are
also at a disadvantage with respect to information about college preparation and the
application process, college costs, and potential financial aid options. Even though most
students do not accurately estimate the costs of college, low-income and first-generation
students are more likely to underestimate college costs. Misalignment between
education and career choices has posed a greater threat to underserved youth than
previously thought (Deil-Amen & DeLuca, 2010; Sabates, Harris, & Staff, 2011).
Students with limited alignment knowledge tend to have inadequate academic
preparation and an unrealistic understanding of the education and career opportunities
for their future lives (Lowry, 2017). Many students—especially those whose career
goals are unaligned with their college choices—are likely to incur substantial personal
financial debt and be unable to complete their degrees (Robb, 2017; Robb, Moody, &
Abdel-Ghany, 2012). Low-income minority students with no alignment knowledge have
severe long-term consequences for job opportunities, wages, health and well-being in
adulthood (Schneider & Young, 2019, Muskens, Frankenhuis, & Borghans, 2019;
Reynolds & Baird, 2010). All these studies underscore the importance of low-income
and minority students having a coherent, aligned plan between their educational,
occupational, and financial aspirations as they transition out of high school.
2.2.3 Aligned ambition
The relationship between educational expectations and occupational choices has been
referred to as alignment and signifies coherence between a desired career and the
requisite education necessary to obtain it (Schneider & Stevenson, 1999). Aligned
ambitions are an important part of the strategic college planning process, as they

encourage students to make purposeful and strategic choices regarding their education



and career pathway. In more advantaged schools, there are multiple opportunities for
students to gain information about college and future occupational choices that greatly
enhance their ability to align their future ambitions with educational requirements.
Sometimes referred to as the “school milieu,” these environments contain hidden
messages discussed among peers, teachers, and counselors about what the bar is for
college admission test scores, advanced level course selection, and even helpful
resources about college financial aid—all sources of knowledge that would enhance a
student’s ability to properly align their future ambitions for college or work. (Avery,
Howell, & Page, 2014). The knowledge contained in the school milieu, while critical, is
often unavailable to low-income and minority students, resulting in ambitious but
unaligned pathways towards college and career goals.

Despite several large interventions designed to support low-income and minority
students (Stipanovic, Stringfield, Witherell, 2017; Schneider, Broda, Judy, &
Burkander, 2013; Carnevale, & Desrochers, 2002; Ryken, 2006), the proportion of
historically underserved students accessing higher education institutions and completing
their degrees has changed little over the last decade (Cataldi, Bennett, & Chen, 2018).
What is needed are experiments with new interventions, especially regarding alignment
knowledge, to assist more young adults with making strategic choices about their
college and career ambitions. One key missing part of that process is how to bring this
crucial knowledge beyond school counseling services or websites that could expedite
access to education and career-related information and decision-making processes.
2.2.4 Smartphone technology in education
Smart phones have become increasingly pervasive in adolescent daily life;
approximately ninety-five percent of teenagers own or have access to smartphones

(Anderson & Jiang, 2018) which they use for a variety of different purposes such as



communication, information and entertainment. However, mobile phone apps can serve
as another channel to access college and career information not readily available in
formal classrooms, career counseling, or informal settings outside of school. The
development of “gamified” apps can provide educators with innovative tools to promote
student engagement in learning activities (Luna-Nevarez & McGovern, 2018).
Gamification typically involves the use of game elements to motivate users to perform
tasks effectively aiming at psychological and behavioral changes (Herodotou, 2018;
Klimova, 2018; Xiangming & Song, 2018). Recent research shows that mobile game
applications (apps), can become an innovative tool to promote student engagement in
learning activities and impact their academic, emotional and social learning (Singh,
2018; Pechenkina, Laurence, Oates, Eldridge & Hunter, 2017; Williamson, 2017). We
expect that gamified mobile apps could present another channel for realistically shaping
students’ educational expectations and occupational aspirations.

Although there are multiple educational programs for supporting students in
planning for their college pathways, few have been developed specifically for
smartphone use or designed in a gamified platform. Given the pervasiveness of mobile
technology among adolescents (PEW Research Center, 2017), gamified apps could be a
cost-effective tool, quickly disseminating information with instant feedback. Given the
complex decisions adolescents face when deciding their next steps after high school
graduation, mobile games can attract students to learn about college and career
pathways through a medium that can increase knowledge and at the same time is
personally rewarding and enjoyable.

3. Init2Winit design and point system

3.1 Init2Winit game design



Recognizing the prevalence of smartphone use among youth, the challenge was building
an information game that students could play numerous times and was grounded in
earlier research on what steps they needed to make a successful transition from high
school to postsecondary school and the labor force (Schneider & Young, 2019). Using
mobile technology, Init2Winit employs a dynamic game design for students to visualize
themselves in various career/college pathways and learn alignment knowledge through
gameplay.

The logic behind this game design is that this thought-provoking but
personalized tunnel exploration can result in virtually thousands of different outcomes
and, ultimately, learning experiences about an imminent but often confusing process in
postsecondary planning for low-income and minority students. In addition, Init2Winit
provides a valuable database for educators or school counselors to easily engage
students who may not be invested in their college and potential career choices, or who
are unsure about which education credential they need to obtain a desired career.

3.2 Front-end, Back-end and Onboard

Init2Winit has two games embedded in the current setting. The first tunnel allows the
player to explore their career. After the player selects the career tunnel, she/he is
presented with a “career” choice screen, see Figure 3. This screen employs a self-
directed exploration of potential careers/jobs; there are more than 18 occupational fields
containing 50 discrete job titles from which students can choose. The database comes
from O*NET, a comprehensive database of occupational competency profiles and the
Bureau of Labor Statistics. When students scroll down, they are shown the sounds and
photographs corresponding with each sub-field and job (National Center for O*NET
Department, 2019), simulating a game-like experience to enhance enjoyment. Students

advance to the next section in the tunnel after making their field/job choice. Choices are
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tracked in real-time using a built-in iOS and Android information notification system
and updated every five minutes.
[Insert Figure 3 here]

The next screen, “education”, challenges players to choose one educational
requisite from several different options (e.g., a 4-year college or 2-year college) that
aligns with their previous career choice, see Figure 3. The “education” screen is the
students’ first opportunity in this tunnel to align the related constructs of career and
college in their virtual pathway—one of the main goals of the game. Players then
advance to the third section of the career tunnel after making an educational choice they
believe best aligns with their previous career selection.

The third section of the career tunnel is the “earnings” screen, see Figure 3.
After a player has made his/her best estimate of aligning a chosen career with college
expectations in the first two sections of the tunnel, the final game challenge is to predict
a likely salary for the chosen pathway. Students are offered four different salary ranges
and tasked with correctly choosing which one is the most realistic earnings projection
for their virtual pathway. The “earnings” screen is the students’ second opportunity to
align multiple constructs within their personalized virtual career pathway through the
career tunnel.

3.3 Init2Winit game categories and scoring

To measure alignment knowledge, game activities were classified into three alignment
categories: (1) Alignment, (2) Misalignment, (3) and No-Alignment. Alignment
knowledge is categorized into three distinct scenarios for which the players receive
different scores. These categories are described below.

3.3.1 Alignment knowledge score: 2 points
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Students who correctly match career plans, educational expectations, and salary
projections were considered to have full alignment knowledge regarding their future
ambitions. Figure 3 shows a student playing in the career tunnel who chooses a
counseling career, plans to earn a four-year college degree, and predicts a $45 to $60K
yearly salary. This student will earn the full alignment score of 2 points--one point for
correctly aligning the amount of education typically needed to be a school counselor
and one point for correctly choosing an appropriate salary for a counselor. Students can
earn full alignment scores through a myriad of different combinations; aligned students
are also those who do not expect to receive a four-year degree, but plan to attend a
technical or trade school after high school and earn $35,000 as a hairstylist.
3.3.2 Misalignment knowledge score: 1 point
Students whose career plans correctly corresponded to either their educational
expectations or salary projections (but not both) were considered to have misaligned
knowledge, as they were unable to correctly align all three components in their virtual
career pathway. Both over- and under-aligned game play indicates misalignment.
Under-aligned students can identify a job and correctly choose a realistic salary range,
but underestimate or are unaware of the educational requirements for the position.
Likewise, an over-aligned student could correctly identify a desired career with
matching salary but overestimate the educational requirements for the job. Figure 4 is
an example of under-aligned gameplay: the student chooses a teaching career and is
uncertain about educational plans, but correctly predicts earning a $45 to $60K yearly
salary, ultimately earning a score of 1 point. This student has been rewarded 1 point
because of the job-to-salary choice, not the job-to-education choice.

[Insert Figure 4 here]

3.3.3 No alignment knowledge score: 0 points
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Many adolescents have unrealistic ambitions regarding their future occupational
aspirations and the education needed to attain these goals, especially for students from
low-income families. Figure 5 is an example of no-alignment gameplay in which the
student does not correctly identify the required education or potential income of a
doctor. Students with no alignment knowledge earn 0 points in the career tunnel.
[Insert Figure 5 here]
4. Methods
4.1 Procedures
Several high schools, all of which had participated in other college interventions,
expressed a desire to be a part of this study (see, Schneider 2014). This resulted in
contacting and involving two purposely selected high schools—one in an urban and the
other in a rural area. Both schools had lower than the state average in college enrollment
rates and high school students whose test scores were lower than the state average and
whose families were less likely to have advanced college degrees. The urban school has
a population of 84% economically disadvantaged students and 72% minority students.
The rural school has a population of 40% economically disadvantaged students and
most students are white (Michigan Department of Education, 2019).
4.2 Study analytic sample
The final analytic sample included 481 students who completed fall and spring surveys
with valid college plans, race/ethnicity, school GPA, and parents’ level of education.
Among 481 students, 98 student users activated their mobile app account with valid
mobile app records. For the second and third outcome, the analytical sample included
314 students who had fall and spring survey data with valid educational aspirations and
other covariates. Among 314 students, there were 64 Init2Winit users.

[Insert Table 1 here]
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This study includes 98 Init2Winit users in the analysis. In Table 1, nearly 75 %
of users are minority students with a high school GPA between 2.5 and 3.0 and whose
parents have less than a college education (66% of parents have less than college
education). The overwhelming majority of the mobile app users were in 11th grade, and
thus there were no grade level distinctions.

Mobile app usage data was obtained from the student phones and housed on a
secured server. A program recorded the frequency of plays per day, the duration of each
play, and the number of plays a student took to obtain the correct aligned answer for a
specific job. The Daily Active Users (DAU) displays the number of unique users who
record at least one play of Init2Winit from May 3rd to May 29, 2019 which can be
found in Figure 6. In Figure 6, the numbers in each bar represent the total number of
individual users per day.

[Insert Figure 6 here]
4.3 Measures
4.3.1 Dependent variables
College plans indicate whether a student planned to enroll in postsecondary education
after high school graduation. Specifically, in a survey administered during the spring
semester of the 2018-2019 school year, students were asked, “After graduating from
high school, what is your plan?” Options included: attending a 2-year college, 4-year
college, vocational school, technical or trade school, joining the military, or entering the
labor force. Less than 5 % of CAP students planned to enter the military. This variable
(college plan) was collapsed into two categories: 1 for students planning to enroll in a 4-
year college, and 0 for students who enroll in a 2-year college or plan to enter the

military, a trade school, or the workforce.
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Students’ educational expectations were measured by their response to the
question, “How far in school do you think you’ll get?” in a survey administered in the
fall semester of the 2018—-2019 school year. The scale ranges from 1 (less than high
school completion) to 7 (complete a Ph.D., M.D., law degree, or other high-level
professional degree). A higher value indicated students’ higher educational
expectations. They were given a broad choice of education they would like to obtain if
there are no barriers (e.g., Ph.D., master, bachelor, vocational school, associated degree,
high school degree, GED). One of the possible response alternatives was “not decided
yet, do not know,” which was chosen by 9 and 6 percent of male and female students
and excluded in the final analytic sample. Based on this variable, we also generated a
binary variable that indicates whether students have college-going aspirations and a gain
score of educational aspirations from T1 (fall) to T2 (spring).

4.3.2 Key independent variables

Level of alignment knowledge measures the number of alignment-play (details see the
section 3.3.1: alignment-play measures the number of the full alignment score of 2
points) during the beta testing for each user. Alignment knowledge indicates job-
specific knowledge when a student chooses a job and then correctly aligns their
educational plans and knowledge about potential annual earnings for that job. The
higher the number of alignment-play between education ambitions and career pathways,
the more knowledge students had between education and career pathways. This
indicator measures students’ deeper understanding of their ambitions in specific fields
and educational requirements for a specific job. When users played on the same job
repeatedly, they were excluded from this analysis. In our case, 20 % of users had no
aligned play during beta-testing and 80% of users had at least one aligned play during

beta-testing (see Table 1).
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The number of mobile app plays per day was measured by the average number

99 ¢¢

of “per user” “per day.” This variable is a user-specific variable and the descriptive
statistics are reported in Table 1. On average, 20 % of users play one time per day, 26 %
of users play two times per day and 35 % of users play 3-4 times per day.

4.3.3 Covariates

Parent education was measured by students’ responses to the question, “What is the
highest level of education any of your parents has completed?”” The scale ranges from 1
(less than high school) to 4 (college completion and beyond).

Gender was coded as a dummy variable (female =1; male =0); race and ethnicity
include four groups of students’ backgrounds: non-Hispanic White, Black, Hispanic,
Asian/Others.

5. Data analysis

5.1 Analytic strategy

The goal of this study is to obtain evidence that would allow for causal attributions
indicating that high school students learned the alignment knowledge and increased
their college aspirations and plans because of playing the game. Students were invited
to voluntarily activate the Init2Winit gamified learning program. These volunteer
participants comprise our treatment group; the control group was estimated with
propensity matching using non-participating students in the same high schools. Students
who participate in Init2Winit gameplay are likely different from those who did not
activate the Init2Winit gamified learning program.

To address the potential selection bias with the volunteer sample and estimate a
causal indication of Init2Winit gameplay on students’ college-going attitudes, we first
conducted matching procedures and then made several statistical adjustments to achieve

baseline equivalence between treatment and control group regarding a set of covariates
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(Abadie and Imbens 2012; Morgan & Winship, 2015; Schneider et al., 2007). After
reaching baseline equivalence, we then estimated the treatment effect using STATA
package of teffects psmatch.

Two analyses were conducted; in the first, 98 treatment students who played the
game and 383 controls of all who had fall and spring survey after propensity score
matching. In the second analysis there were 64 treatment students with completed
information (including covariate, ie. college plans, race/ethnicity, school GPA and
parents’ level of education). The control sample is 250 students who did not participate
in the program but had completed both fall and spring survey. In the first analysis, the
dependent measure was 4-year college plans whereas in the second analysis, the
dependent variable is college aspirations and aspiration gain score.

5.2 Propensity score matching

5.2.1 Propensity score matching steps

Propensity score matching is to establish the baseline equivalence by assigning to each
student a propensity score defined as the likelihood that students activated Init2Winit

given a set of covariates in the baseline model. We define PS (x) as:

PS () = p (T=1 X =x;) ()
Where T;=1 represents a likelihood of being assigned to a treatment group, and X is the
set of observed covariates.

Step 1: Differences in observation data

Before matching, we report the descriptive statistics between the treatment and control
group differences on all covariates in Table 2 and Table 3. This allows us to compare
the group difference before and after matching. We use a standardized mean to show the
difference.

Step 2: Generating propensity scores.
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We employ a logistic regression to identify each student’s propensity of being in the

treatment or control condition, i.e., the probability of activating Init2Winit:

Log (

Pi
=5, - ot BrXait BaXoy T By K

Where P is the estimated propensity score for student i. 1 through k are estimated
coefficients, X are ranges of observed background characteristics including school
GPA, educational aspirations in fall semester, parents’ level of education, gender, race
and ethnicity. In other words, conditional on propensity score, covariates would be
equally distributed between treatment and control group, allowing the observational
studies to mimic some of the characteristics in the randomized experiments.

Step 3: Assessing balance with matching. We employed three tests to assess the quality
of the match (Rubin, 2001). The first is to calculate standardized mean differences of
the covariates between matched pairs after propensity score matching. The standardized
means after matching were between —08 and +.09, markedly smaller than the
acceptable range of —.1 and +.1, and we found that none of the covariates were
statistically significant. This indicator shows a balanced sample between the matched
Init2Winit users and non-users (See Table 2 and Table 3). The second test measures the
density between the treatment and control measures, which is shown in Appendix A and
Appendix B. The visual difference shows considerable overlapping covariates between
the two samples which validates our method to achieve balance. The third method is to
calculate the ratio of the variances of the propensity scores in the two groups. Rubin
(2001) suggests that the range should be between 0.5 and 2.0. The range in our sample
was between 0.8 and 1.2. Most of them are nearly 1.0, also indicating an appropriate
balance for the matching process.

5.2.2 Estimate treatment effect
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Our primary goal is to also detect the average treatment of Init2Winit on all students,
i.e., the average effect of treatment (ATE), even those who did not play Init2Winit at all.
This effect provides additional information on what the treatment effect would be if all
students adopted Init2Winit in the three weeks of activation. ATE is the expected
difference score on an outcome between the treated and the untreated group for each

individual student in equation (2).

ATE=E (Y;- Yp) (2)
The secondary goal is to detect the average treatment effect of Init2Winit users
who played the game, that is the average effect of treatment on the treated (ATT). In our
case, activating Init2Winit is not randomly assigned. Thus, it is important to know the
ATT by comparing students’ educational aspirations improvement as an estimate of
what would have happened if these same students had not used Init2Winit.

The ATT equation identified as:

ATT=E(Y;|T=1)-E (Y|T=1) 3)
where E(Y;|T=1) represents the probability that outcome Y, or the observed educational
aspirations of students, will occur for those receiving treatment T, actual gameplay of
the Init2Winit app. The right-hand side, E (Yy|T=1), represents the probability that
outcome Y would have occurred if the same students had not used Init2Winit. In this
study, this estimate is based on hypothetical aspirations outcomes for the same students
if they had not played Init2Winit. This is the counterfactual estimate.

6. Results
6.1 Descriptive statistics
Table 2 presents descriptive statistics for the matching variables and the first outcome of

whether a student had a 4-year college plan to determine if any statistically significant
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differences exist between Init2Winit users and non-users before and after matching.
There was imbalance in the proportion of users versus non-users as white (20% versus
32%, p=.02) and other racial groups, including Middle Eastern or multi-racial (40%
versus 26%, p=.006). After matching, the standardized mean difference across all
covariates was very small and not statistically significant, indicating approximate
balance between users and non-users. For example, the raw difference between
treatment and control group before matching is 5 % in female and 12% in white. After
propensity score adjustment, the difference between treatment and control becomes
1.2% in female and 1.5% in white. We also generated a balance density plot for parent
education over propensity score before and after matching, as shown in Appendix A.
[Insert Table 2 here]

Table 3 presents additional descriptive statistics before and after matching the
second and third outcomes--of whether a student had college-going aspirations in spring
(T2) and gained aspirations from fall (T1) to spring (T2). As expected, there was
imbalance in several covariates such as the proportion of users who are white and
nonwhite; however, after matching there were no differences. Students’ GPAs also
showed a slight difference between users and non-users (p=.07). After matching, no
significant differences remained between the two groups. The balance box plot on GPA
before and after matching is shown in Appendix B. Moreover, there were no statistically
significant effects between users and non-users on the pretest with respect to whether
students had college-going aspirations at T1 and educational aspirations at T1. We
reported results of multivariate models in Appendix C and Appendix D. Our
multivariate regression models show significant treatment effects for playing Init2Winit
on college-going aspirations and the gain of educational aspirations from T1 to T2

without accounting for selection bias.
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[Insert Table 3 here]

6.2 Treatment effect estimation

Table 4 shows the average treatment effect (ATE) for three outcomes. ATE offers the
estimated treatment effect of Init2Winit on the outcome if all students were randomly
assigned to use Init2Winit. After propensity score adjustment, Model 1 results show that
when all students played the game, the average chance of having a 4-year college plan
in T2 is higher by 18 percentage points compared to non-users. Model 2 focuses on the
second outcome of college-going aspirations. After propensity score adjustment, the
average chance of having a college-going plan in T2 is higher by 7 percentage points if
all students played Init2Winit compared to non-users. Model 3 shows the gain in
educational aspirations. Results suggest only a slightly significant average treatment
effect for Init2Winit on the gain in educational aspirations (p=.10).

[Insert Table 4 here]

Table 5 shows the average treatment effect for treated (ATT) for three
outcomes. ATT offers the estimated treatment effect of app users who played Init2Winit
compared to the same students if they did not play Init2Winit. After propensity score
adjustment, Model 1 shows that Init2Winit users having a 4-year college plan in T2 are
higher by 15 percentage points compared to the same students if they did not play
Init2Winit. In addition, Model 3 also shows that Init2Winit users’ gains in educational
aspirations from T1 to T2 is .24 points greater than the same students if they did not
play the game. No significant treatment effect was found for Init2Winit users on college
aspirations in Model 2.

[Insert Table 5 here]

6.3 Robustness check
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In the previous section, we conducted propensity score matching to reduce selection
bias and to make inferences about the association between Init2Winit users and their 4-
year college plans, college-going aspirations, and increases in educational aspirations.
Our matching process produced a balanced sample, with control group equivalence on
all covariates; however, we recognize there could be other factors that encourage
students to have higher educational expectations, changes in college plans, and
changing patterns over the course of a school year.

To ensure that the findings were robust regarding these analytic decisions, we
conducted several sensitivity checks. We employ the techniques of Frank et al. (2013),
to invalidate our inference in the first outcome in Table 4, 36 percent of the estimated
effect of playing the app on having a plan to attend a 4-year college going would have
to be due to biases such as omitted alternative explanations (calculations conducted at
Konfound-it.com using an estimated effect of 0.18, standard error of .059, sample size
of 481 and 9 covariates). In other words, to invalidate our inference, one would have to
replace 36 percent (about 171 students) with cases for which there was no relationship
between Init2Winit users and students’ chance of having a 4-year college plan in T2
compared to nonusers.

To invalidate our inference in the second outcome in Table 4, 39 percent of the
estimated effect of playing the app on changes of college-going aspirations would have
to be due to biases such as omitted alternative explanations (calculations using an
estimated effect of 0.078, standard error of .024, sample size of 314, and 9 covariates).
In other words, to invalidate our inference, one would have to replace 39 percent of
players (about 124 students) with cases for which there was no relationship between

Init2Winit users and students’ T2 college-going aspirations compared to nonusers.
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For treatment effect on Init2Winit users in Table 5, to invalidate our inference
for the average treatment effect for treated in whether these students had 4-year college-
going plans in T2, 19 percent of the estimated effect of Init2Winit users would have to
be due to a bias such as omitted alternative explanations (calculations using an
estimated effect of 0.150, standard error of .062, sample size of 481, and 9 covariates).
Importantly, to invalidate our inference for the average treatment effect for treated in the
gains of educational aspirations from T1 to T2, 29 percent of the estimated effect of
Init2Winit users would have to be due to bias such as omitted alternative explanations.
In other words, to invalidate our inference one would have to replace 93 students with
cases for which there was no relationship between Init2Winit users and the
improvement of educational aspirations.

6.4 Users’ improvement: the effect of alignment knowledge and number of plays
To further examine whether Init2Winit users’ improvements in educational aspirations
and 4-year college plans are attributed to their level of alignment knowledge and
number of game plays, results were shown in Table 6 and Table 7. The result illustrates
substantial gains of educational aspirations from T1 to T2 are associated with alignment
knowledge between career and education (p<.05) in Table 6. For the number of game
plays, we found no associations between number of plays and players’ 4-year college
plans, college aspirations, and the improvements in educational aspirations after
controlling for players’ prior educational aspirations and 4-year college plans in Table
5. However, we found a small positive association between 4-year college plans and the
level of alignment knowledge (p <.10).

[Insert Table 6 here]

[Insert Table 7 here]

7. Discussion
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The purpose of this study was to examine whether playing Init2Winit has an effect on
the changes of students’ 4-year college plans, college-going aspirations and increases in
those educational aspirations. This study is important because Init2Winit is a mobile
application created to increase low-income and minority students’ awareness of and
access to college knowledge and career planning. Given the level of alignment
knowledge for various college and career pathways that students explored during three
weeks of game playing, we used the propensity score matching approach to examine
whether game play is associated with increased 4-year college planning, college-going
aspirations, and educational aspirations from fall (T1) to spring (T2).

There are several important findings. First, our results show that Init2Winit users
are about 18 percentage points more likely to have plans to attend a 4-year college
compared to non-users if all students were randomly assigned to use Init2Winit. In
addition, Init2Winit users are about 7 percentage points more likely to have college-
going aspirations after the propensity score adjustment. Second, we also found that
Init2Winit users are more likely to have a 4-year college plan in T2 by 15 percentage
points compared to the estimates of similar students who did not play Init2Winit. Our
results also reveal that Init2Winit users increase their educational aspirations from T1 to
T2 by .24 points compared to the estimates of similar students who did not play the
game. However, we did not find the treatment effect of treated in the college-going
aspirations.

There are several possible explanations for this inconsistency between ATE and
ATT in the outcome of college-going aspirations. First, our hypothesis about the effect
of playing Init2Winit app assumes that students’ college-going aspirations are
influenced by alignment knowledge. It is possible that other factors, such as financial

issues or college fit, may outweigh students’ college-going aspirations, in which the
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relationship between users’ alignment knowledge and college-going aspirations may be
less important (Campbell & Wescott, 2019; Robb, 2017). Second, it is also possible that
most of the Init2Winit players had college-going aspirations in the fall semester.
Therefore, the changes in college-going aspirations before and after playing Init2Winit
were not necessarily influenced by alignment knowledge. Third, our results also show
that Init2Winit users’ level of alignment knowledge between career and education
requirements is positively associated with increases in educational aspirations.
Specifically, Init2Winit players who were successful in matching their pathways from
education to career are more likely to improve their educational aspirations than their
counterparts with lower or no alignment knowledge.

These results are comparable to other mobile app interventions for low-income
high school students in math (Kim et al., 2011), science learning (Drayton et al, 2010),
and motivation improvement (Rau, Gau & Wu, 2011). Our findings extend previous
work on smartphone app development in educational technology by demonstrating the
improvement of educational aspirations and 4-year college plans after accounting for
the selection bias of volunteer participants in this observational study.

It is worth noting that nearly 20% of mobile app users (39 users) did not receive
any points during the gameplay, indicating some treatment students still have limited
knowledge between career, education, and income alignment. This means that certain
low-income, Minority, or first-gen students still encounter difficulties in aligning their
future ambitions and career endeavors with the requisite education. While research
correctly compels educators to maximize these learning opportunities for students
through school counselors, professional development or personal experience (West &
Volsoo, 2013; Mouza & Barrett-Greenly, 2015), innovations like Init2Winit can prove

to be another stand-alone source of information and guidance for students’ agency and
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ownership. As more young people pursue postsecondary education and professional
jobs in transition into adulthood, information about the desired occupations, salary and
the alignment knowledge from school to work grow in importance for young people’s
ability to make a realistic plan, take strategic action, and choose an effective decision.

8. Limitations

Despite its ability to capitalize on year-long longitudinal data within a short intervention
period, the current analysis has some limitations. First, we cannot draw causal
conclusions from these analyses. We addressed this concern by employing propensity
score matching and control variables. However, without a randomized control trial, it is
difficult to initially estimate possible unobserved factors between users and non-users.
Second, our analysis only compares students in our study who completed both fall and
spring survey. Even though we have a high survey response rate in two schools, those
students who failed to finish both surveys were excluded from the analyses. Third, we
do not have specific family socioeconomic data (e.g., family income or parents’
occupation) prior to high school which may affect parents’ and students’ decision to
enroll in their current high school. Including students’ earlier school achievement or
family-specific characteristics may increase or maximize the strength of our findings.

9. Conclusion

Init2Winit is a gamified mobile application designed to increase students’ alignment
knowledge between college, career, and salary expectations. Given the universal nature
of mobile technology, this game has the ability to reach an unprecedented number of
low income and minority students and afford them with increased understanding of how
to align and navigate their college and career ambitions that they might not have
otherwise. Init2Winit can serve multiple purposes across the diverse fabric of college

and career readiness, including transitional awareness, engagement, and informed
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planning for college/career trajectories. This particular study found that students who
played Init2Winit significantly increased their 4-year college plans and educational
aspirations across the span of a school year compared to non-players, reassuring
potential investors, buyers, and users of its worth and applicability to today’s youth. It is
imperative that research such as this continues to recognize and address the increasing
complexities and costs involved with curating a well-informed pathway following high

school graduation.
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