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Abstract

As computer science (CS) quickly gains ground in K-12 classrooms, CS education
research (CSER) is also rapidly growing. It remains unclear, however, the extent to which this
growth in research captures key equity-focused areas. In this article, we describe a pilot test
to determine the feasibility of using the CAPE theoretical framework to identify coverage of
equity-focused CSER. The Capacity, Access, Participation and Experience (CAPE)
framework examines the capacity to offer CS education, learner access to CS education,
learner participation in CS education (enrollment) and experiences learners have when
learning CS. We started with one primary research question: How feasible is it to use the
CAPE framework for identify coverage gaps in K-12 CS education research?

We then created a secondary research question for narrowing down the set of articles
examined and testing its feasiblity: What are the gaps in research focused on K-12 CS
education in which girls are participants in the studies?. We chose to use an existing,
publicly-available dataset of 800+ articles and examined studies in which only girls were
participants (n=51), then examined each of the 51 articles to determine which key CAPE
component(s) each covers. Our pilot results show that CSER among girls covers areas related
to Experience (92%) and Capacity (59%), but little to no coverage in the areas of Access (0%)
and Participation (2%) of girls.

To answer the primary research question and determine the feasibility of using CAPE for
analyzing the entire corpus of 800+ articles (which is the next step in our research plan), we
evaluated feasibility across two key areas, implementation and practicality, and found both to
be satisfactory. This study is important in understanding how to identify areas of equity
covered in K-12 CS education research and areas that need more attention in order to build a
broader set of research knowledge for identifying promising practices for all learners.

1 Introduction

K-12 computer science (CS) education is rapidly expanding, as well as the need for more
education research to investigate promising practices—particularly those that study across the
educational ecosystem and the broad range of student populations and groups. With the different
subgroups of students that are only becoming more diverse, particularly in the United States,
there is a need to understand how well our existing body of research expands across student
subgroups and whether or not gaps exist. Further, there have been calls to be more inclusive in
research and previous studies have also shown gaps in equity-focused research [2, 3, 8, 13]. By
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identifying such equity gaps, the broader research community can start to be more deliberate
about conducting research in areas where there may be gaps [14].

In 2020, Fletcher and Warner developed the equity-focused CAPE theoretical framework to better
understand the related components that impact all student learning of and growth in computer
science. This includes the capacity to offer CS education, access to and participation in CS
education, and experiences of those students receiving CS education. After working with CAPE
for several months across various projects, we hypothesized that we could use it to help identify
gaps in equity-focused CSER given its intent and focus as a framework specifically created for
K-12 CS education. Our primary research question became: How feasible is it to use the CAPE
framework for identify coverage gaps in K-12 CS education research?

In this paper, we present two methodologies—one for investigating the feasibility of using CAPE
to identify gaps across a dataset focused on girls (specifically focusing on implementation and
practicality of using this framework) and the other running the CAPE framework through its
paces against a limited dataset as a pilot test. That is, we conducted a limited study to investigate
whether or not we could use CAPE to identify the gaps in research in which girls were identified
as participants in the study. Therefore, our secondary research question became: What are the
gaps in research focused on K-12 CS education in which girls are participants in the

studies?

This study is a precursor to understanding the broader landscape of equity-focused research in the
computing education research literature. By understanding the areas in which the research
evidence is excelling and where additional research is needed, the broader research community
and stakeholders who understand the importance of filling such gaps can start to address

them.

2 Background

2.1 Previous CSER Research Gaps

Multiple studies have investigated topics of research to identify knowledge gaps. Saha explores
gaps in local governments’ sustainability efforts to drive future research [21]. Macintosh et al.
investigate research gaps as they pertain to eParticipation, finding that one of the six gaps is in
equity [15]. With respect to gaps specifically in equity-focused research in general, Lubienski
recognize the importance of exploring these gaps, stating that ”Research on gaps between
underserved groups and their more advantaged peers are important for shaping public opinion and
informing education policy.” [14, abstract]. Recently, Ayalew et al. used a sociological framework
with an equity lens to identify the types of equity gaps in research [4]. Ab Rahim et al. conducted
an interesting equity-related gap analysis that considered whether there was a research gap in the
introductions of CS research articles by authors who were non-native English writers [1].

Closer to CSER, there has been a history of considering where gaps are in the research to improve
our body of knowledge. Several authors (Randolph et al. [20], Heckman et al. [11], McGill and
Decker [17] and Sanders et al. [22]) have considered gaps in data and methodological analysis.
McGill et al. conducted an analysis to uncover gaps in instrumentation that is used to study the
effectiveness of interventions [19]. Further, McGill et al. considered reporting of data and how
gaps in reporting could be addressed [18].
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Examples of equity issues to assess
Student outcomes
M How does the quality of instruction differ across subgroups of
CS Education students? How does this affect learning?

Student enroliment

Participation in Which subgroups are underrepresented in CS courses? To
CS Education what extent?

Course offerings
Are CS courses offered in low-income schools at similar
cs Ed““‘h“ rates to other schools?
Capacity Teachers, funding, policies
CS Ed ﬂufﬂf Do districts in ail areas have the resources to
s train and certify teachers?

Figure 1: CAPE Framework as defined by Fletcher and Warner [10].

With respect to equity-focused CSER, Smith considers the gaps in participant diversity in CS
education research by analyzing ”...the gender composition of the subject pool, the extent to
which cognitive learning results are disaggregated by gender, and whether there are gender
differences in outcomes” [23, abstract]. The author found that only about one-third of studies
indicated the gender composition of the participants, with only one-third of the studies that
identified gender composition being female. This process aligns with participant demographics
found in an earlier study [25].

Bianchini et al. considers three key areas with respect to science education research:

* Researchers organizing and sharing their work in ways that align with the same theories of
teaching and learning that we promote and study,

* Researchers’ framing and research methods that more directly address issues of power,
voice, and even impact and

* Researchers’ ability to impact funding, evaluation and policy that is equity-centered [6].

Their position is that in order to move the ’equity agenda” forward, the landscape of research,
practice and policy need to shift to all be equity-focused. Although these questions are differently
focused, the center the researcher in the process of driving equity-focused research forward. This
further supports the need to begin to understand the landscape of equity-focused research in our
field, to identify the gaps, and then to address them.

2.2 The CAPE Framework

The CAPE framework is a relative newcomer to understanding and disaggregating the
complexities of the CS educational ecosystem, with a particular focus on K-12 [10]. The
Capacity, Access, Participation and Experience framework examines the capacity to offer CS
education, learner access to CS education, learner participation in CS education (enrollment) and
experiences learners have when learning CS. The framework, as shown in Figure 1, shows some
leading questions that can be asked to analyze CS education at a systems-level approach. A
systems-level approach considers student or teacher level outcomes and how those outcomes are
situated within a larger initiative and policy level environment [5].

The CAPE framework provides a lens from which to view educational systems and whether or
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not they are equitable. As such, it may be able to provide researchers a way of understanding
coverage of research that falls within each of these categories and highlighting where important
gaps may exist.

Given its newness, there are not currently any existing studies that look at gaps in K-12 CS
education research using the CAPE framework. Though there are other frameworks that might be
used to investigate those gaps, we chose to use the CAPE framework because of its particular
focus on K-12 computing education and the unique insight it provides for the emergent K-12
subject area of computing education.

3 Methodology
In this section, we present the methodology for both research questions.

3.1 Primary Research Question: Feasibility

To answer our primary research question, How feasible is it to use the CAPE framework for
identify coverage gaps in K-12 CS education research?, we adapted an existing design
methodology to evaluate the feasibility of our classification process [7]. Bowen et al. provide
eight successive areas of focus for such studies that include: Acceptability, Demand,
Implementation, Practicality, Adaptation, Integration, Expansion and Limited Efficacy Testing.
Acceptability and Demand are two areas in which we made judgment calls—our future research
plans call for a way to identify gaps in equity-focused research in CS education. Therefore, we
believe using the CAPE framework may be an acceptable way to identify those gaps and the
demand was our own based on our future research needs. The latter areas of Adaptation,
Integration, Expansion, and Limited Efficacy Testing are used to test feasibility of those who use
and adapt the process and integrate it in their research, integrating into their practices, expanding
the usage of it beyond its original intent and test among a broader population for efficacy.These
latter four were beyond the scope of what we wanted to do in this pilot study.

Implementation, however, considers how feasible it is to implement the process. It considers four
primary areas: the degree of execution of the process, its success or failure, the resources needed
to implement, and the factors affecting implementation ease or difficulty [7]. Practicality is a step
that follows implementation and it considers how practical the process is for both the researchers
studying the process and others. It considers the efficiency, speed, or quality of implementation,
positive/negative effects of using the process, ability to administer the process and a cost analysis
of using the process. Based on these two definitions, these most aligned with what we wanted to
explore for feasibility (see Table 1).

Though our original overarching question was How feasible is it to use the CAPE framework for
identify coverage gaps in K-12 CS education research?, we further clarified this to two primary
questions about feasibility:

* To what extent can the process of classifying articles against the CAPE framework be
performed successfully?

» To what extent can classifying articles against the CAPE framework be carried out using
existing means, resources, and circumstances and without outside assistance?

These two questions serve as the basis for our discussion in Section 6.
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Table 1: Two areas of focus (Implementation and Practicality) adapted from Bowen et al. [7].

Area of focus  Our feasibility study asks ... Sample outcomes of interest

Implementation To what extent can the process Degree of execution; Success or failure
of classifying articles against the of execution; Amount, type of resources
CAPE framework be performed needed to implement; Factors affecting
successfully? implementation ease or difficulty

Practicality To what extent can classifying ar- Efficiency, speed, or quality of implemen-
ticles against the CAPE framework tation; Positive/negative effects of using
be carried out using existing means, the process; Ability to administer the pro-
resources, and circumstances and cess; Cost analysis
without outside assistance?

3.2 Secondary Research Question: Girls

To conduct this pilot study and answer the secondary research question, What are the gaps in
research focused on K-12 CS education in which girls are participants in the studies?, we needed
to gather a proper dataset, develop inclusion and exclusion criteria, and then classify each article
according to which category of CAPE it fell under: Capacity, Access, Participation, or
Experience. We also needed to identify a methodology for determining if our process was feasible
for broader studies that we or others may conduct.

3.2.1 Dataset

Our dataset is drawn from an existing, publicly-available pool of over 800 articles from the K-12
CS Education Research Resource Center [16]. This dataset was created by the authors’ curating
data from articles related to K-12 CS education from each of the following journals and
conference publication venues (2012-2020): ACM International Computing Education Research,
ACM Innovation and Technology in Computer Science Education, ACM SIGCSE Technical
Symposium on Computer Science Education, ACM Transactions on Computing Education,
Frontiers in Education, IEEE Global Engineering Education Conference, IEEE Transactions on
Education, Journal of Educational Computing Research, Koli Calling, Taylor & Francis’
Computer Science Education and Workshop in Primary and Secondary Computing Education
(WIPSCE).

Using an SQL query on the dataset provided to us, we limited our dataset to articles that only
used girls as participants. This allowed us to use an appropriate sample size (54 articles) for a
pilot study while also focusing on an underrepresented group in computing fields. The SQL query
captured the relevant articles, their abstracts, and what was measured in the study and then we
placed the data in a spreadsheet and added four columns for each component of CAPE. We then
downloaded all of the articles and placed them in a shared folder for further analysis.

3.2.2  Classification and Criteria

In order to classify each article under a component of CAPE, we developed inclusion and
exclusion criteria for each. The inclusion/exclusion criteria was based on the CAPE definitions as
follows:

* Capacity: Investigates resources (e.g. faculty, funding, curriculum and policies) in regards
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to CS education

* Access: Investigates CS education offerings and/or barriers of entry (e.g. course
requirements)

* Participation: Investigates enrollment in CS courses

» Experience: Investigates the student outcomes of participation in CS (e.g. content learned,
attitudes)

In order to draw a clear line between what the research says and our own projection of how the
research might impact a component of CAPE, we decided to only focus on what the instruments
measured. For instance, a study might use positive attitudes towards CS from student surveys to
show that a workshop has the potential to improve CS enrollment among girls. However, since
the research is measuring attitudes rather than actual enrollment numbers, it would not be
categorized under Participation.

Using this criteria, we read through the articles and specifically looked at whether the instruments
measured Capacity, Access, Participation, or Experience and tagged them accordingly. We also
made note of which specific constructs were measured and identified each as being directly
investigated (direct) where the research was intended to measure this component and indirectly
investigated where the research was not intended to measure this component, but evidence for this
component was present in the research findings. For example, one of the articles classified under
Participation did not measure enrollment as that was not the aim of the study, but reported on
future camp enrollment numbers in the discussion section. Thus, the paper indirectly investigated
participation. This is further explained in Section 4.2.

3.2.3 Process

After we established the inclusion criteria, both authors reviewed the first two papers and
classified them against the CAPE components. After this was completed, the authors met via
Zoom to discuss how and why they classified each study under the specific components. From
this, we both classified these as falling into the Experience category. However, this also prompted
a deeper discussion about how the experience was measured as part of an intervention, and the
intervention was related to the Capacity component. We decided that in cases like this, we would
categorize the intervention where it belonged (Capacity, Access, or Participation). Therefore, we
learned very quickly that the classification process required much more thought when
interventions were being classified.

Over the course of the next several weeks, the first author read through approximately 10 articles
per week and categorized them under the CAPE framework. At the end of each week, both
researchers met via Zoom to discuss questions, comments, and concerns about the process that
the first author had. During these meetings, the second author reviewed the classifications of each
article and changes were made, if necessary. This process continued until every article had been
properly categorized according to our criteria.

© American Society for Engineering Education, 2023



2023 ASEE Illinois-Indiana Section Conference Proceedings

Table 2: Articles that were classified as Capacity, with the focus area

Focus Area Count % of all articles
Pedagogy 16 31%
Resource/Tool 12 23%
Assessment 3 6%
Ecosystems 3 6%
Curriculum 2 4%

4 Results: Secondary Research Question

4.1 Capacity

As we reviewed the articles and classified those that met the definition as Capacity, we also
captured the major area of focus that the intervention was targeting. As we did this, we came up
with five focus areas: Pedagogy, Assessment, Resource/Tool, Curriculum, and Ecosystems
(broader interventions across Capacity) (see Table 2).

Of the 51 articles, 30 (59%) of them directly measured Capacity. The majority of the articles
about Capacity dealt with Pedagogy and Resources/Tools (e.g., Scratch, Google Blockly).

4.2 Access and Participation

None of the articles measured Access and only one article (indirectly) measured Participation.
The one article relating to participation was indirect since the research was not intended to
measure enrollment but reported on it in the article. The author aimed to find the impact of an
outreach camp on computing confidence, intent to persist, social support, and computing outcome
expectations. The survey instruments measured these constructs rather than enrollment. However,
in the Discussion section the author makes note of camp enrollment numbers. Thus, participation
is indirectly investigated.

4.3 Experience

Similar to Capacity, as we started classifying Experience reports, we also identified the construct
that was investigated (e.g., self-efficacy, perceptions about CS). Once we tagged each with the
area of investigation for the research, we then cross-referenced this with categorizations created in
[16] and [12] and used previously defined construct terminology. We learned that 23 constructs
were measured across these articles (see Table 3).

Of the articles, 47 (88%) directly measured the Experience of girls in CS. The most frequent
construct measured Enjoyment followed by Confidence and Content Knowledge,
respectively.

5 Discussion: Secondary Research Question

When considering the results in total (Table 4), we see that the majority (92%) of the articles that
specifically have girls as participants are focused on the student experience. This is a significant
number, yet also not surprising—centering education research on the learner experience is vital to
understanding interventions that specifically target students.

However, as Fletcher and Warner indicate via the CAPE framework, Capacity is the foundation of
creating an ecosystem that supports student learning. By only focusing on the learner experience,
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Table 3: Articles that were classified as Experience, with the construct measured.

Construct Count %0
Enjoyment 20 40%
Confidence 16 31%
Content Knowledge 14 27%
Intent to Pursue (CS Related Career) 11 22%
Engagement 11 22%
Intent to Pursue (CS Related Major) 11 22%
Self-efficacy 10 20%
Usefulness 10 20%
Motivation 9 18%
Intent to Pursue (CS Related Courses) 6 12%
Satisfaction 6 12%
Beliefs/Perceptions 5 10%
Belonging 3 6%
Collaboration 3 6%
Support 3 6%
Identity 3 6%
Problem Solving Strategies 3 6%
Comfort with Peers I 2%
Perceptions about CS (general) I 2%
Perceptions about Topic being Taught (in intervention) I 2%
Self Concept I 2%
Self Regulation I 2%
Persistence I 2%

it directs our attention away from the structural needs of a healthy education ecosystem in which
all students can thrive. Organizations that support the professional development of teachers and
the growth of a school’s, district’s, state’s or country’s ability to offer CS courses and
extracurricular activities would all fall into the Capacity component of CAPE—yet this area is not
measured nearly as frequently as Experience. Capacity’s relationship to Access and Participation
also cannot be adequately studied without studies that explicitly study these two

components.

Further, by understanding the importance of Access and Participation, one can start to also
understand the importance of research focused on both [24]. For example, if a school only offers
CS courses that conflict with a physical education class that is popular with volleyball or softball
players (girls), this limits the ability for these students to participate in formal CS education
because their access to it is restricted. Or, if the requirement for CS is Algebra II, yet only
college-oriented students typically take Algebra II, then students who may not take Algebra II
would not be able to participate due to limited access. Research that studies barriers to access and
participation (which must be addressed at the capacity level) are critical if we are to design and
promote CS for all students.

When taking a closer look at the focus areas of Capacity research as related to offering girls CS
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Table 4: Overall results of the process. Papers that studied Capacity and Experience were all
directly measuring these two. Participation was only indirectly measured as a byproduct of a study
that measured both Capacity and Experience. To highlight the overlaps with Capacity, we also
provide Capacity with each other component.

Count %
Capacity 30 59%
Access 0 0%
Participation I 2%
Experience 47 92%
Capacity + Access only 0 0%
Capacity + Participation only 0 0%
Capacity + Experience only 29 57%
Capacity + Participation + Experience 29 57%

education, we see that Pedagogy (31%) is the most frequently examined focus area of these
papers, whiles Resources/Tools are not too far behind (23%). However, Capacity covers so much
more—administrator support, teacher factors (e.g., experience, equity training, growth mindset),
guidance counselor training and experience, classroom factors, etc. These are all vital areas to
study as they affect girls’ access to CS education, their participation in the courses, and, of course,
their experiences in the classroom. The focus areas seem to overlook an important aspect of
Capacity that the CAPE framework asks: Who has the human and financial resources to offer CS?
While many of the articles in our dataset can be classified as Capacity, none of the articles
investigated the financial resources that schools have to implement the pedagogy and incorporate
the resources/tools being studied.

When taking a closer look at the constructs investigated under student experience, we see that the
most researched constructs are Enjoyment (40%), Confidence (31%), and Content knowledge
(27%). While Enjoyment is an important construct, it is not always the most accurate measure.
For instance, external factors can influence the extent to which participants enjoy an experience
(e.g. time of day of the camp, prior relationships with other participants, food/refreshments being
offered, etc) [9, 12]. Also, some of the other constructs can be an indicator of enjoyment. For
example, if a student is intending to pursue CS, whether as a major or as a career, it stands to
reason that the student likely had some positive experience with the subject already. Additionally,
if the course was high quality and the students could relate to the material, their enjoyment levels
would rise [9]. Without a way to discern why the “enjoyment” is occurring, we cannot easily
relate this to its primary cause. Content knowledge, on the other hand, can be measured as a more
direct result of the topic being taught in the course.

While it is important to have diversity amongst components of CAPE, it is also important to have
variety amongst the constructs measured within each component. For example, Farrington et al.
state that Study Skills is a core area that researchers should study given its impact on student
academic achievement and growth [9]. However, Study Skills was not an area that researchers
studied among girls-only participant studies, thus indicating a gap in the research. The authors
also mention that other academic behaviors can influence grades and achievement test scores.
These include class attendance and homework completion are important constructs to measure (as
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well as their barriers). As important as they have been noted in prior research findings, neither of
these appear as a measurement in the articles we reviewed.

6 Results & Discussion: Primary Research Question

To measure the primary research question How feasible is it to use the CAPE framework for
identify coverage gaps in K-12 CS education research?, we examined each of our subquestions
related to feasbility, one for implementation and one for practicality.

6.1 Implementation

In regards to Implementation, we set out to reflect on and answer the feasibility question: 7o what
extent can the process of classifying articles against the CAPE framework be performed
successfully?

6.1.1 Degree of execution

For the most part we were successful in the execution of this process. Since the dataset was
relatively small, we looked at both research articles and experience reports. We were able to
successfully categorize all of the articles in our dataset according to the CAPE framework and the
results showed us gaps in the research for this particular set of data. The high degree of execution
in this pilot study showed us that it is possible to implement this process on a larger scale.
Implementation on a larger dataset is likely to yield greater results by highlighting more
significant gaps in the literature.

6.1.2 Success or failure of execution

The high degree of execution was possible. After we resolved the initial challenges, we were able
to classify each paper as measuring one or more of the CAPE components. Before narrowing the
definitions, we initially came to different categorizations of the studies. Several articles
mentioned various aspects of Capacity, Access, Participation, and Experience and there was too
much room for interpretation without clarifying definitions. We needed to limit subjectivity
involved in the process by creating stricter definitions of what should be included in each
category. Once we decided to only look at what the researchers measured rather than discussed in
the paper (e.g., future goals of the project or future predictions of the impact on participants), we
were successful in our execution.

6.1.3 Amount, type of resources needed to implement

The entire process took approximately 72 hours to complete. Around half of our time was spent
building and clarifying the methodology, while the other half was spent reviewing the articles. It
took less time to categorize a paper as we became more familiar with the process and the specifics
of what we were looking for.

This also took less time due to the fact that our dataset was essentially at our fingertips. Using an
existing dataset rather than having to construct one from scratch greatly reduced the resources
needed for this research study.

6.1.4 Factors affecting implementation ease or difficulty
There were a number of factors that made it easier and more challenging for us. Since researchers
themselves do not classify their papers as belonging to one or more of the CAPE components and
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we were specifically looking at what was measured, we could not use a keyword search or
automate the process. To classifying the papers, we were required to read through each individual
article. The beginning of the categorization process was harder as we were still working with
loose definitions of CAPE, but it became easier as our definitions became clearer.

As mentioned in the previous section, one factor that made the process easier is that we already
had the dataset at hand and this simplified the process of gathering relevant articles. Rather than
searching for articles in the existing literature, we were able to obtain relevant articles within a
few minutes through a query.

6.2 Practicality

For the practicality of this process, we set out to reflect on and answer the question: To what
extent can classifying articles against the CAPE framework be carried out using existing means,
resources, and circumstances and without outside assistance?

6.2.1 Efficiency, speed, or quality of implementation

The process we used is fairly efficient as we were able to successfully categorize the dataset under
the CAPE components relatively quickly- in part because of the already existing dataset. We were
also able to produce high quality results with limited subjectivity since we were strictly looking at
what was measured.

6.2.2 Positive/negative effects of using the process

Although we did not yield earth-shattering results, we can start to see that classifying articles
along the CAPE framework to look for gaps in equity-focused research is viable and produces
positive effects. For instance, we can start to see the gaps in the literature in our own limited
dataset. For example, there was a large gap in research that investigated access and participation.
When applied to larger datasets, this categorization process will show researchers where attention
needs to be focused.

6.2.3 Ability to administer the process

Once we had developed the inclusion/criteria for each category of CAPE, we were able to
categorize each article with relative ease. With our formal definitions that we provide here, we
anticipate that others will also be able to adapt this process and that we will be able to also use
these definitions in a larger, more complex dataset.

6.2.4 Cost analysis

Few resources were necessary to conduct this analysis. Since we had easy access to the articles
[16], there was no pay wall or cost incurred reviewing the articles (other than our time and effort
costs).

7 Limitations

We specifically focused on papers that focused on girls and had no participants who were boys for
this pilot study. In this regard, our dataset is limited—however, intentionally so. Still, papers that
include participants who were only boys or had participants of both genders were not reviewed.
As we expand our process, it may illustrate other differences between these types of studies.
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As it is in our study, after the first three articles were used to baseline the analysis process, one
researcher classified the papers and met with the other researcher to discuss the classifications
weekly. Additional researchers might be able to provide broader or more nuanced perspective on
how classifications can be performed. More researchers could also provide us with more
resources to have multiple researchers independently categorize the studies and then conduct
interrater reliability on the classifications to provide greater assurance that they were classified
appropriately.

There may be other frameworks for analyzing the body of research to determine where the equity
gaps exist in research. In the future, we plan to investigate other frameworks for scoping the
literature as well to see if they might offer more information about research gaps. However, the
CAPE framework holds great promise and we are more likely to expand upon this by building out
further subcomponents of each of the CAPE components in our future scoping reviews—since it
has been specifically created for CAPE.

Lastly, it would also be ideal to compare these gaps with what is considered to be important
factors that impact student achievement and growth. Though we did not go as far as to conduct
that analysis in this paper, we plan on doing so in our future research.

8 Conclusion

In this paper we have shown that it is possible to classify K-12 CS Education research papers
along the CAPE framework. We collected and classified 51 CS education research papers and our
analysis has revealed gaps in areas of participation and access. We also evaluated the feasibility of
this process by looking at implementation and practicality. In regards to implementation, we
found that the process of classifying articles against the CAPE framework can be performed
successfully and with a high degree of execution. In terms of practicality, we found this process
relatively efficient due to the few resources needed and the speed at which we were able to gather
our dataset and classify the articles.

While these results are not representative of the entire current CS education literature, our pilot
study demonstrates that it is feasible to implement this process on a larger dataset, which is the
next step in our research. This would provide greater insight into where our attention needs to be
focused in regards to equity driven research.
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