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Abstract

To fill a number of gaps in both the task engagement and language education literature, 25 international
and multilingual graduate teacher education students in groups of 3 and 4 participated in a stand-alone,
face-to-face educational escape room (EER). The purpose of the experience was to model facilitators of
task engagement for in-service English teachers while supporting them in engaging in learning about and
practicing comma use. This exploratory study employed pre- and post-test statistics of learning outcomes
to complement descriptive data. Results support assertions in the literature that EERs can be engaging
across learners and language content. Guidelines and implications for future EER development are
provided, including ideas for how the next iteration of the EER might be designed more effectively and how
additional rooms might be designed for language teacher education.
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Introduction

The use of educational escape rooms (EERs) and escape games is becoming ever more popular across
educational settings (Manojlovic, 2022; Veldkamp et al., 2021). While the empirical literature on EERs to
date is somewhat limited, much anecdotal evidence suggests than EER use might help to solve several
issues experienced in graduate language teacher education programs, such as: 1) graduate level teachers
who are not effectively engaged in their heavily theoretical and research-based classes; 2) graduate students
without undergraduate language teaching degrees who may not have much knowledge about engaging their
students in language, and; 3) language education coursework that may not provide enough models of
engaging tasks to support these future educators. Further, many graduate programs do not include surface-
level writing support, which students may need. Therefore, this paper examines the development and use
of a stand-alone physical EER that was built to model engaging language teaching while also engaging
participants in content learning about commas.

The purpose of this article is to describe the design process and development of the EER and to present
participant outcomes for both task engagement and content learning. Through the use of a design-based
research (DBR) approach, the article also provides guidelines and implications for both teaching and future
research. To meet this purpose, a literature review presents the definition of EER, current research on EERs,
and an explanation of the task engagement facilitators that are used as a theoretical foundation for the study.
The methodology is described next, then narrative that describes the study process and outcomes is
provided. The article concludes with guidelines and implications. This study is significant in several ways:
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1) it is one of the few studies of the use of a complete face-to-face EER in language teacher education; 2)
it is one of the few studies with a single language skill as the focus of an EER; 3) it is one of the few EER
studies that addresses graduate language teacher education; 4) it employs a theoretical framework that can
be used across studies of EERs and language learning.

Literature Review

This literature review provides EER research and presents the task engagement facilitators that serve as the
theoretical foundation of this study.

EERs in Education

An educational escape room (EER) is a team-based experience in which participants interact with
disciplinary content and/or skills to solve different kinds of puzzle tasks. The tasks are typically linear
(meaning one leads to another) and have a specific learning goal that users must meet within a time limit,
usually 45 minutes to one hour. Tasks and clues are often hidden in boxes with numeric or alphabetic locks
on them. Ouariachi and Wim (2020) note that EERs are “experiential and immersive” (p. 1196), require
problem-solving, critical thinking, and collaboration, and provide students with a “sense of urgency” (p.
1196) that helps them to complete the tasks.

Teachers can integrate escape games in classrooms in many ways, such as using simple puzzle boxes
(Veldkamp et al., 2020), digital “breakouts” from resources such as Breakout EDU (breakoutedu.com), or
escapes for small groups or team competition (Queirguga-Dios et al., 2020). Less common, but perhaps
more powerful, are EERs that take place in a physical room specifically designated for the escape, with
participants interacting face-to-face. Veldkamp et al., 2020) advise EER developers to “aim for a high
success rate” (p.3) and try to make sure that the participants achieve the educational goals.

Researchers agree that there is a lack of studies on aspects of EER use, from the affordances to the outcomes
(Grande-de-Prado et al., 2020; Taraldsen et al., 2022). EER research focuses increasingly on diverse
disciplines (see, e.g., Horat & Grillenberger, 2021; Lopez-Pernas et al., 2019; Rowe, 2020; Santamaria &
Alcalde, 2019; Veldkamp et al., 2020; Wargo & Garcia, 2021). The majority of these studies focus on
higher education, are commonly conducted with undergraduates and rarely address the social sciences.
More specifically, few studies focus on teacher education (see, e.g., Weisberg et al. 2022, for one example
of pre-service teachers creating digital breakout games and Voreopoulou et al. 2024, for a study with in-
service teachers).

Recent literature on the use of EERs for language learning includes several studies. For example, Cotoc
and Mudure-lacob (2024) created and explored tasks that supported active collaboration among Romanian
English as a foreign language (EFL) students from different disciplines around the use of academic
vocabulary. The teacher-researchers focused on supporting 15 MA-level students’ cognitive and social
skills and creative use of language and content. Using a self-report survey as data, the study found that
participants considered the content of the EER relevant and the collaboration useful and fun, but the study
did not measure student outcomes. In another study of EERs and language education, Nasri et al. (2024)
explored 212 English language undergraduates’ perceptions of a digital escape room focused on reading.
In an anonymous survey, respondents stated that they thought the escape was “good” and that they had
improved their reading skills. However, there was no other measure to support this perception. One study
that did measure student language outcomes was Saban et al. (2024), who examined 55 4th grade EFL
learners’ experiences learning graphemes in a set of small digital escapes. As in Cotoc and Mudure-lacob
(2024) and Nasri et al. (2024), their experiment found that the students reported that they were engaged by
the game-like tasks and that the intervention group significantly improved their spelling. These and other
recent studies (e.g., Mudure-lacob, 2024; Rad & Alipour, 2024; Voreopoulou et al., 2024) provide evidence
that language students and teachers generally perceive escape rooms as useful and engaging. However, all
of these studies focus on digital rather than face-to-face EERs, and none explore graduate language
teachers’ experiences in the room. In addition, Saban et al. (2024) is one of the very few studies that measure
student learning outcomes from EER use in any way.



108 Second Language Research & Practice

Benefits for Students and Teachers

The extant research claims many participants benefit from EER use. For example, Grande-de-Prado et al.
(2020) and Veldkamp et al. (2020) found that EER participation can help students develop creativity. A
number of studies have provided evidence that EER participation can also provide students with a sense of
ownership and autonomy over their learning (see, €.g., a systematic review by Veldkamp et al., 2020).
Furthermore, studies by Nicholson (2015), Clarke et al. (2017), and Martens and Crawford (2019) claim
that EER use can support the involvement of students who might otherwise not participate in class tasks
due to shyness or reticence. In the same vein, studies by Lopez-Pernas et al. (2019) and Nicholson (2015)
suggest that EER participation is appealing to and can support all genders equally. Similarly, Dilek and
Dilek (2018) state that EER use can deeply involve students for whom classrooms are not the most effective
learning spaces. Nowacki and Stasiak (2023) found EERs to be “extraordinary” for many students based
on their typical instructional experiences. In addition, Manojlovic (2022) shows that EERs can play a role
in cognitive development, including “allowing mistakes, providing instant feedback, and developing
creativity...” (p. 178).

There are additional benefits to EER use. Ouariachi and Wim (2020), in their exploratory study using
qualitative content analysis, note that EERs can support students in “learning from failure, managing risk-
taking...and increasing the feeling of enjoyment from learning” (p. 1194). In another study, Mathieson and
Duca (2021) asked community-based science EER participants how they felt about the room experience
and whether they learned. They found that the EER game element motivated participants to try, while the
theme of the room was of less interest to them. In other words, they determined that those with less interest
in the topic became engaged in it in the EER and that they felt they had both learned and believed that the
EER was a good way to learn.

In addition to benefits for students, Martens and Crawford (2019) suggest that EER use can benefit teachers
by helping them think about “instructional decisions that teachers need to make in order to cultivate
wonder” (p. 72). In their anecdotal study with teachers, the authors found additional benefits, including:

identifying opportunities to theorize and make predictions
taking risks

responding to students in real ways

modeling wonder/curiosity

personalizing and challenging students’ thinking
exploring content in new ways

creating “freeing” learning experiences

On the other hand, Grande-de-Prado et al. (2020) included challenges for teachers and researchers in using
and exploring EERs. They noted the ineffective evaluation of EER outcomes, much time spent developing
and testing the EER, limited resources in some schools, and a lack of balance between participant skills and
the challenge of the task. Furthermore, Kanakambaran (2021) added that students can become exhausted
doing EER tasks. However, the majority of studies on EER use have not addressed learning outcomes.

EER Design Issues

Veldkamp et al. (2020) conducted a systematic review of the broader literature on EERs. In addition to
standard educational task design principles, they note that students prefer not to have staff in the EER and
that teachers should not offer hints or help unless they are asked for it. Conversely, the reviewed studies
also showed frustration on the part of students when no help was offered. Another design issue that the
authors stressed was the importance of debriefing, noting that 85% of the students across EER studies
agreed that debriefing helped them to understand the content. They also claim that EER design should not
include break times during the experience, because not only do they impinge on the time that participants
have, but they may also cause students to lose their train of thought and feeling of immersion. Veldkamp et
al. (2020) conclude that assigning grades is probably unnecessary for EERs because they are not needed as
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motivators for this type of task. Overall, the current research on EERs suggests that there are compelling
reasons to design, use, and study them. It recommends the use of design principles such as a challenge/skills
balance, clear focus and goals, solvable puzzles, and opportunities for support and feedback.

Task Engagement (TE)

These design principles and other design concepts, such as novelty and meaningfulness (Queiruga-Dios et
al., 2020), are facilitators of task engagement (TE; Reschly & Christenson, 2022). Employing TE principles
in both the design and research of EERs can provide “a ‘robust’ foundation’”” (Ouariachi & Wim, 2020, p.
1194) that is currently lacking. A TE focus is central in language education studies because the literature
provides evidence that when teachers can support language students’ intense concentration and absorption
in tasks (in other words, task engagement), they also facilitate their students’ achievement
(Csikszentmihalyi, 2014). Almost all of the studies conducted to date that address EERs focus on student
engagement with the task or on one or more facilitators of task engagement (listed below). Every study
finds that students are engaged during EER participation, and that means that EERs can be effective tasks
for supporting learner achievement.

Specific, salient TE facilitators can be synthesized both from past research and from numerous more recent
studies. These facilitators are:

e authenticity, or a task designed with clear, relevant goals and value for students (MacDonald et al.,
2000);

interest to learners (Reschly & Christenson, 2013);

social interaction (Vygotsky, 1978);

a challenge/skills balance (Csikszentmihalyi, 2014);

an autonomy/structure balance (Authors, 2019); and

“timely performance feedback” (Shernoff et al., 2014, p. 216) and other learning support.

As noted previously, in the EER research, participants’ responses have reflected many of the task
engagement facilitators; however, these facilitators are often not specifically named or explored.

While there may be some challenges to designing effective EERs, overall, the benefits to learning and
engagement appear to be worth the attempt. Mathieson and Duca (2021) note that, “More research is needed
to validate escape rooms as an engagement format. Similarly, evidence-based research needs to be
conducted to understand what features of an escape room might allow for greater engagement, and how
they contribute to this” (p. 354). This paper starts to close some of the gaps in the EER/language education
literature.

The Current Study
Research Questions

Based on the gaps in the EER research literature and on the TE facilitators noted above, the research
questions for this study were:

1. What are graduate language teacher education students’ perceptions of their TE during an EER
experience?
2. What are the learning outcomes from their participation in a language-focused EER?

As there is little literature around the complex, integrated set of theoretical components that this study will
explore, and on EER use in graduate teacher education, the outcomes of this project will make a contribution
to the literatures on task engagement, EER use, and graduate teacher education.
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Methodology

This study employed a qualitative methodological framework supported by numeric data and a design-
based research approach ([DBR]; Brown, 1992; Collins, 1992). The study uses DBR to explore the
complex, real-life relationships between theory, EER design, and EER use. The study took place at a large
public university in the U.S. Pacific Northwest.

Participants

The EER research/design team included: the project PI, who was a teacher education faculty member at the
university; an adjunct faculty member who, along with being involved in other aspects of the room, focused
specifically on the technology used; 2 PhD students who collected data and supported the room design,
and; two Master’s level students and an hourly worker — all former elementary school teachers in other
countries — who worked as room and puzzle designers. All research team members had previously
participated in commercial escape rooms. One PhD student was collecting data from the EER for her
dissertation research. At some time, each member of the team introduced the room, conducted the pre-
and/or post-debriefing, and/or gave hints to the participants in the EER.

After IRB approval, recruitment for participants was through an email to College of Education faculty to
share with their students, word of mouth among students (the most effective), and posters in two hallways
of the building in which the College of Education and EER were housed. The overall number of participants
in this study was 25 (10 male and 15 female) graduate students; however, not all of the 25 participants
completed each phase of data collection (25 took the pre-participation survey; 15 took the post-participation
survey; 18 took the content pre/post quizzes; and 12 participated in an interview). The participants, 18 of
whom were international students, studied in one of three teacher education programs in the College of
Education and ranged in age from 22 to over 35. In terms of prior experience, 21 participants had never
experienced an escape room before, while 4 participants had participated in a commercial escape room
once. The participants completed the experience in 8 groups of 3 or 4, usually as a team that signed up
together, but sometimes with unfamiliar team members who had signed up individually through the website.

Context and Process

In DBR, each step may be reiterated. The basic iterative steps before the final implementation of the EER,
which generally follow Clarke et al.’s (2017) and others’ recommendations for EER design, were:

1. Observe and document participant behavior.
From the research team’s experience and with agreement from other faculty, the decision was made
to focus on a simple but pervasive need throughout the college’s teacher education programs: for
students to improve their comma use. Students typically did not study this elsewhere in the
education program, and there was general agreement that our teacher education students do not use
commas well and so have problems writing and providing good models for their students.

2. Create goals and a narrative with instructors and designers.
The research team reviewed the small body of empirical literature on EERs available in 2019 and
brainstormed a process for EER development, the roles of team members, and general puzzle
topics.

3. Determine EER tasks and processes.
Participants were expected not just to complete paper quizzes but to have opportunities for critical
thinking and to engage in what might be new and different ways than in their courses. Content
development of the puzzles included everyone on the research team, exchanging puzzles, testing,
and commenting on them. Pre- and post- data collection tasks such as surveys and quizzes were
also developed through team collaboration.

4. Design, layout, and test the room.
The college designated a temporary physical space. The EER design team chose a 45-minute time
limit so that the participants could also participate in a post-experience interview and potentially
finish the whole experience in an hour. As shown in the lower left of Figure 1, a large digital clock
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was included in the EER space to help participants easily track their remaining time. Locks and
boxes came from diverse sources, including team members’ homes and offices, a subscription to
breakout.edu, and Walmart and $1 Store. The rest of the materials were gathered through donations
or with funding support from the department/college.

Figure 1. The EER Setting

6.

The team developed prototype puzzles and layouts in a sequential structure (Grande-de-Prado et
al., 2020). Before the puzzles and the order in which they would be presented were finalized, they
were tested several times in preliminary and beta tests with volunteer participants. Because the EER
was created in the hope that a wide range of participants could use it, the initial puzzles and room
set up were beta-tested by international students, 4th graders, program faculty, and even staff. The
“room” setup that made most sense to the research team was a generic school classroom (shown in
Figure 1), first because most of the materials and resources could be obtained in the college, and
second, because it was something that all of the participants would recognize that could be used for
a number of different EER themes. The final design was based on engagement facilitators, as noted
in Table 1, and everything that the participants needed could be found in the room.

Conduct experience and debrief/collect and analyze data to redesign as needed.

As beta test data came in, including interviews and observations of the room while users were
solving the puzzles, the team made changes including correcting mistakes in puzzle outcomes,
clarifying puzzle content, changing the order of the puzzles (from simplest to most difficult), and
improving the technologies used to record and implement the room. Depending on the outcomes
of each beta round of EER use, any part of the room or methodology could be altered before the
following round. During the final round of data collection reported here, the EER design team did
not implement additional changes.

Save digital versions of the room plans and publish research findings.

Research findings are reported below.

Table 1. Example Integration of TE Facilitators

Facilitator Design Feature

Authenticity Participants needed the focal skill for their graduate writing and language teaching,

making the content meaningful. While a comma monster is not authentic, the issues
of not knowing commas that the monster presented are very relatable. In addition,
the classroom setting was relevant to all participants.
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Interest Novelty of the puzzles, familiarity of the classroom setting, and the incitement of
curiosity through variation in puzzles made the room interesting.

Social interaction Students were told that they should collaborate, in particular to complete the room
within the time limit. They also had the opportunity to negotiate meaning with the
EER facilitator who was giving hints.

Challenge/skills Doable challenge was addressed by aspects such as using different puzzle formats,
balance allowing peer collaboration, and creating short puzzles.

Autonomy/structure  Each puzzle had enough copies or pieces of the handout so that members of the
balance group could each complete one if they wanted to. Participants could also make
choices such as asking for hints.

Support and A “school secretary” was available through Zoom to provide up to three hints
feedback during the experience when asked. Participants had a handout with comma rules
that they found as part of the first puzzle and could use throughout the experience.

After going through several design iterations, the following 3-phase design for the experience was finalized:
Pre-Experience Phase

Before participants arrived for their scheduled EER time, they were supposed to complete an online survey
about their previous experiences with escape rooms and their self-efficacy with comma use. When they
arrived at the staging room on the day of their escape, they completed a pencil-based comma pre-test. Then
they watched a brief video clip from an Xbox connected to a TV monitor that showed the “Comma Monster”
explaining what was going on with the commas. Figure 2 shows a screenshot of the animated Comma
Monster video, in which the monster explains that it would eat all the commas and then the students would
not be able to communicate effectively if the students did not solve the comma problems in the classroom.
Finally, participants were provided orally with the rules for EER behavior and were escorted around the
corner to the room.

= VA

N\ S y
Hehehe! It's me, the Comma Monster! Your class keeps

Figure 2. Comma Monster Video Introducing the EER
Experience Phase

The final escape consisted of six comma exercises of different kinds. The answers to each exercise led to a
code or clue leading to the next puzzle. Four of the puzzles had different numbers of questions that provided
codes as the answers to multiple choice questions; this helped participants figure out what they were looking
to unlock next (e.g., a lock with three numbers or four numbers). The six puzzles were:

1. In the opening clip of the Comma Monster, participants were given an oral clue to find a numbered
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list of comma usage rules on the teacher’s desk that also contained clues to finding the second
puzzle.

2. Students were tasked to put together a sentence on blackboard blocks in the correct order and then
use the letter code on the back of the blocks to open a locked box.

3. This paper puzzle asked participants to note which comma rule each sentence used. This provided
a number code to the next box.

4. This puzzle asked how many commas were missing in each of 4 sentences. The responses, read in
order, were the code to the next puzzle box.

5. This puzzle asked the participants to choose the correctly punctuated answer in each of 3 items.
This led to the code to open the final puzzle box that held blacklight flashlights.

6. This was a two-part puzzle: 1) Participants had to use the flashlights to find the code to get into the
computer (it was written on the chalkboard with blacklight ink); 2) they had to remove any extra
commas from a letter to the Comma Monster that was on the computer in the room and send their
responses to the Comma Monster’s email. Participants received a return email from the Comma
Monster (a monitor in a nearby room) that said either that they had been successful or that they
made some mistakes that they should use the comma rules to find.

Except for puzzle #2, each puzzle had enough copies of the handout so that members of the group could
each see it. These were left in the room by the participants and were collected by the research team.

Participants had 45 minutes to solve the puzzles and “escape.” After they completed the final puzzle,
certificates were sent to the printer in the EER from the “Comma Monster” either congratulating them for
completing the room or for participating if they had not finished.

Post-Experience Phase

After the allotted time was over, the participants completed the post-experience survey and a research team
member retrieved the players. They returned to the staging room for the post-test and debrief, as noted
below.

Data Sources and Analysis

The study employed seven data sources to provide a complete description of the process and outcomes of
the room experience.

Participant Pre-experience Survey

The online pre-experience background survey included questions that the literature indicated might affect
their engagement and other variables during the EER experience. Questions included their age, grade level,
gender, type of learning risk, if any (bilingual/ESL, low-income, disabled, etc.), a study description and
consent to participate, previous experience with escape rooms, previous study in English punctuation,
perceived ability to use commas, perceived level of critical thinking skills, and their interest level in learning
about comma use. These data were analyzed with descriptive and inferential statistics to provide overall
counts and significance findings, noted later in this paper. The pre-experience survey was a researcher-
created instrument designed specifically for the goals of this study. While reliability and validity testing
were not conducted due to the study's exploratory nature and small sample size, the survey was carefully
developed based on existing literature and reviewed to align with the objectives of the EER.

Content Pre-Test

The participants completed a “What do you know about comma usage?” assessment during the staging
phase. This pre-test comprised 12 questions of the same sort that the students would need to answer during
the experience and were contextualized as part of the experience. Each assessment was graded and checked
to determine the number correct. The responses (right=1, wrong= 0) were input into a spreadsheet for
descriptive statistical analysis after the post-test.

Video Capture of EER Events
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A facilitator watched and took notes of the process that students used and any unexpected actions or events.
The videos were recorded on the Zoom platform for double-checking. Observation data were used to
explain statistical and other data and to review the EER design.

Task Documents

The puzzle documents were collected to see whether all the participants had completed the puzzles and so
that the puzzles could not be shared with future participants.

Participant Post-Experience Survey

Participants completed an online post-experience survey, the average duration of which was four minutes,
while still in the EER. This survey included content and skill questions from the pre-experience background
survey stated in past tense; it also asked what they thought they learned, how well they learned it, their
interest in using commas in their teaching, and their perceptions of their critical thinking and collaboration
skills.

Content Post-Test

The content post-test was the same as the pre-test. Although this happened close to the pre-test, students
were unaware that there would be a post-test, so they could not specifically prepare for it. The grading was
the same as the pre-test and scores were compared to the pre-test as an indication of learning outcomes. A
paired-samples t-test, having met the necessary assumptions for normality and homogeneity, was conducted
to compare the gain score from the pre- and post-tests on comma use.

Debrief Interviews

The debrief interview consisted of six open-ended questions asked to the participant groups about their
experience such as “How was your experience?”” and “How might you apply the information you learned?””;
interviewers were also encouraged to ask general follow-ups as needed in order to understand participant
self-expressed engagement in the experience. All interviews were recorded and transcribed. The data were
then read by two members of the research team for overall patterns, and descriptive anecdotes based on the
task engagement facilitators were culled from the data.

Methodological Limitations

This study has several limitations that can be addressed in future research. First, the study included a limited
number of participants. Although the EER was closed because of COVID after the data noted here were
captured, the data appeared to be sufficient to come to some conclusions about the experience and the EER
design. Second, not all of the participants completed all of the data sources; this was due to different EER
staff conducting the EER and the timing of the groups. This means that some survey data are missing, but
all of the participants were videotaped, pre-and post-tested, and debriefed. To address the missing survey
data, we adopted an aggregate reporting approach, which allowed us to include the data that were available
without discarding entire datasets due to incompleteness. Specifically, for descriptive analyses, missing
data were excluded listwise from specific variables rather than the entire dataset. However, cases with
incomplete survey responses were not included in the statistical analyses, as these analyses required
complete data for all variables. Despite this limitation, the remaining data were sufficient to draw
meaningful conclusions and provide insights into the EER experience.

Third, the study relied partly on self-reported data from participants, which is subject to biases such as self-
selection bias, social desirability bias, recall bias, and potential inaccuracies in participants' self-
assessments. To mitigate these limitations, we incorporated measures such as pre- and post-tests and video
recordings to supplement the self-reported data. While self-reported measures provided valuable insight
into participants’ perspectives and perceptions, future research could further reduce bias by using additional
objective measures or triangulating findings with external evaluators. In addition, random assignment to
groups and/or a focus on one or more intact courses might provide data that volunteers may not.
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Findings and Interpretation

Findings are presented here in the order of the research questions. Interpretations result in the guidelines
presented in following section.

Student Perceptions

Before starting their EER experience, the participants were asked to share what they liked about escape
rooms. In the open-ended section of the pre-participation survey, participants highlighted aspects such as
fun (4 responses), learning (3), excitement (3), challenge (2), inquiry (2), and interest (1); these responses
indicate components of task engagement. Because some of the students who responded had not experienced
an escape room, it appears that some of these responses might have come from stories that the participants
had heard or other sources of information about escape rooms.

In their post-experience interviews, these same aspects of task engagement were also mentioned. For
instance, the EER experience was referred to as cool (5), fun (4), engaging (3), exciting (2), an adventure
(1) joyful (1), helpful (1), active (1), I love it (1), and it gives you “a feeling of winning and competition.”
These words are not often presented in the literature as a reaction to comma study and were offered without
specific prompting about the task engagement facilitators. This indicates that the participants did perceive
the TE facilitators during the experience. In addition, in their post-participation surveys, 15 of the pre-/in-
service educators expressed interest in participating in other academically- themed escape room experiences
focusing on a variety of literacy and technical subjects such as grammar (15), mathematics (3), forensics
(3), languages (2), politics (1), history (1), critical thinking (1), and sustainability (1).

Interest Rating

The participants were asked to rate their interest in using commas both before and after their participation
in the EER on an 11-point slider scale, with zero indicating no interest, five indicating average interest, and
10 indicating high interest. Results are shown in Table 2.

Table 2. Interest Rating Across Pre- and Post-Participation Surveys

Slider Level Pre-Participation Post-Participation
1 1 0
2 1 0
3 0 0
4 0 0
5 3 1
6 2 1
7 10 1
8 2 0
9 0 6
10 6 6

Note. Participant numbers vary across surveys (25 participants took the pre-participation survey, 15 took the post).

The frequency of responses across both surveys tended to cluster above average, with average pre-test
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response 7.04 and post-test 8.8. In the pre-test, two participants indicated below average interest, while in
the post, none did.

To further compare participant interest level, we conducted a Wilcoxon test using the data from the
participants from whom we had both pre- and post-participation surveys. The Wilcoxon test is a non-
parametric test which is used to compare pairs of data that are non-normally distributed, as was the case in
our survey results. The results of the Wilcoxon test indicated that the pre-participation scores (Md =7, n =
15) were statistically lower than post-participation scores (Md = 9, n = 15): z = -2.249, p = .024, with a
large effect size, r =0.61, indicating that the participants’ interest in using commas was significantly higher
after their EER experience.

Learning Outcomes

The participants’ punctuation knowledge was diverse at the onset of the study, with more than half of the
participants not recollecting when they had last studied about punctuation, 12 having studied punctuation
within the last 4 years, and 2 within the last 8 years. However, in their post-participation survey, most
respondents said that they found the EER experience useful in developing new learning. For instance, there
were 12 references to having acquired grammar skills such as using commas properly; seven to 21st century
skills such as critical thinking, collaboration, problem-solving, and group work; five to professional
realizations such as observing individual learner differences when designing collaborative tasks; two to
metacognitive strategies such as the need to practicing following instructions better; two to real-word
applications such as writing street addresses and unlocking a lock; and two to game-related strategies such
examining the room fully for clues. In other words, without prompting to notice the content and skills
outcomes of the EER, the participating students were able to note a number of them.

Ability to Use Commas

As in the beta tests of the EER, participants made gains in comma use. The comparison of the gain scores
showed a significant difference between the scores from the pre-test (M=10.44, SD=2.03) and the post-test
(M=11.11, SD=1.77), t(17)=3.6, p < .05. These results suggest that the students’ knowledge of comma use
improved after participating in the EER. While, in actual terms, the gain on the 12-item test was small
(about one more answer correct) and the pre-test scores on average were already high, it still indicates that
the 45-minute intense focus on commas made at least some difference in participants’ comma use.

To further compare participant comma use perceptions across the two surveys, we conducted a Wilcoxon
test using the data from the participants from whom we had data from both surveys. The results of the
Wilcoxon test indicated that the pre-participation scores (Md = 8, n = 15) were statistically lower than post-
participation scores (Md =9, n = 15): z=-2.730, p = .006, with a large effect size, r = 0.73, indicating that
participants perceived their ability to use commas significantly higher after their EER experience, whether
they actually could or not. This may be because they became more aware of the rules from using them
throughout the experience.

Critical Thinking Skills

The participants’ responses seemed to be very similar across both surveys, most of them indicating that
they perceived that they had above-average critical thinking skills. In the post-participation surveys,
however, two participants indicated a low rating for their critical thinking skills. This could indicate that
the experience helped them to think about their skills in general, or it could imply that they had found the
puzzles too challenging. The interview results provided some grounding for this implication. One
participant mentioned that some locks between different puzzles were different—3 vs. 4 digits—and this
made the puzzles confusing; another participant shared that the first puzzle—the blocks—was the hardest,
as there were no clear instructions; and two participants expressed that the last puzzle—emailing the
Comma Monster—was the most challenging one, as there were no clear directions or examples as to finding
the password using the blacklight. All participants, however, were content with the number of puzzles and
their content-related difficulty level.
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To further compare the participants’ perceived critical thinking skills before and after the EER experience,
we conducted a Wilcoxon test using the data from the participants from whom we had both pre- and post-
participation surveys. The results indicated that the pre-participation scores (Md = 8, n = 15) did not differ
significantly from the post-participation scores (Md =9, n=15): z=-1.131, p =258, with a medium effect
size, r = 0.36. One of the reasons for this statistic was the exclusion of five data entries (ties) from the
analysis. This could indicate that the participants perceived critical thinking skills did not change before
and after their EER experience or that this general question was not a good indicator of specific perceptions.

Teamwork/Collaboration

Again, the participants’ responses seemed to be very similar across both surveys, with most participants
perceiving their teamwork/collaboration skills as above average both before and after the EER experience.
This finding was further corroborated through the interviews. When asked how they would feel if they had
to do the task alone, all participants highlighted the importance of teamwork and collaboration. One
participant thought doing an EER alone would be “boring” and stated, “it’s more engaging with a team.”
Another participant doubted that they would be able to finish the task without teamwork.

The results of the Wilcoxon test of these results indicated that the pre-participation scores (Md =8, n = 15)
did not differ significantly from the post-participation scores (Md =9, n=15): z=-1.435,p =.151, with a
medium effect size, r = 0.42. This indicates that the participants perceived teamwork/collaboration skills
did not change before and after their brief EER experience.

Composite Results

In addition to comparing the scores of individual task engagement facilitators in the survey, we conducted
a composite analysis, comparing pairs of all perception indicators combined. The results of the Wilcoxon
test indicated that the pre-participation scores (Md = 7, n = 60) were statistically lower than the post-
participation scores (Md =9, n = 60): z = -3.738, p = .000, with a large effect size, r = 0.54, indicating that
the participants perceived the EER as effective in: supporting their ability to use commas; using critical
thinking skills; sustaining interest; and requiring teamwork/collaboration skills.

Effectiveness of an EER as a Teaching and Learning Tool

As we hoped, the interest in EERs went beyond participation, as 15 participants shared in their post-
participation surveys that they planned to design an EER for their language students in the future. In the
debriefs, the reasons for this consideration were made clearer as, drawing from their own experience and
learning, participants briefly mentioned how the medium could support students’ “having fun and
think[sic],” “immediate feedback,” “entertaining, interacting, collaborating,” and “problem-solving.” One
of the participants mentioned that comma use was the hardest topic for their 6th graders, and they thought
an EER would be a great tool to help. This participant further mentioned that they designed an EER for
their undergraduate student teaching that had students solve a mystery using the content of music videos.
However, two of the participants expressed concern over the dominant culture of their home countries
considering EERs “as play,” sharing that they might not be able to design one and would simply “adapt the
puzzles” using an online escape room platform. Another participant also expressed concern over the “time
and energy” required to design an EER. To improve the EER experience, some participants offered
suggestions such as using audio and video effects and clues, background music, and more technology.

EER Desigh Recommendations

The results of this design-based study indicate both accord with the literature and the need for more specific
guidelines in continuing to work with graduate language teacher education in EERs. Student outcomes
show us where we have more design work to do. For example, the videos showed that, in one of the groups,
one student appeared to want to work by himself. His group members were so engaged in the process
together that they seemed not to notice. This suggests that, if social interaction is a goal of EER use, puzzles
must be constructed so that participants are required to work together. This may mean incorporating
techniques such as jigsaw (in which different students have different pieces of the information to share) and
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other cooperative learning strategies. If social interaction is for some reason not a focus, and not all students
like to interact to learn (as in Mathieson & Duca, 2021), perhaps individuals could try the room, or students
could have the choice not to work together if that seems logical. This, however, defeats a major goal of
EER experiences.

Our results also show that puzzles in the escape room should be considered from the participant point of
view. For example, the videos and interviews showed that the puzzle on the blocks was the most difficult
to figure out where and what the actual puzzle was. The EER team thought it easiest because participants
only had to create a sentence from words and punctuation marks on blocks. The difficulty could perhaps be
because the puzzle was different than what the student participants expected, or that the instructions within
the comma rules were too opaque, or, more likely, that it came too early in the EER when the participants
were not yet acclimated to the room. This result suggests that the puzzles should be in the order of easiest
to most difficult for the participants (focusing on authenticity) and/or that participants should be provided
with general ideas of what the puzzles will be like before they enter the room, or both.

Mathieson and Duca (2021) noted that their participants wanted to talk about their experiences with others
who had had them, and we found the same to be true as the participants emerged from the room talking
excitedly and trying to explain their experience. Adding a content debrief (Taraldsen et al., 2022) or some
other opportunity where the participants lead the discussion (rather than only pre-created interview
questions) might be effective in helping students reflect and “cement” their learning, but only if it focuses
on both the process and the content.

While task engagement was not specifically measured in this study, participants clearly perceived the
experience as interesting, useful or authentic, providing opportunities for social interaction, and providing
just-in-time feedback. Engagement indicators (Egbert & Panday-Shukla, 2024) such as negotiating
meaning, collaborating, focusing on group goals, exhibiting positive affect, persisting, and making an effort
were clearly seen in the videos and expressed in the interviews. This suggests that a focus on and measure
of task engagement might be a useful way to understand the outcomes of EER use.

Overall, the study results lead to a number of guidelines that we intend to follow for the next iteration of
the physical room. In addition to those mentioned previously in this section, guidelines to improve learner
perceptions and outcomes include to:

e Incorporate appropriate technology to make the rooms more authentic to the students and possibly
more engaging. Having participants figure out how to use one or more new language technologies
could be a content focus of the room or be part of a critical thinking process for which the students
had been prepared in class.

e Provide opportunities for critical thinking about the content and make this goal explicit. Our EER
did not require students to think critically about the content, per se, but rather about how to find the
content and what actions to take. If critical thinking is an explicit goal, participants must be aware
of and prepared for the type of thinking that they will be asked to do.

e Consider whether hints will only be provided if asked for or whether learning is best served by also
volunteering help based on participant indicators; in this study, the time it took participants to
complete the block puzzle could be an indicator that help is warranted.

e Have other faculty or teachers experience the room and provide feedback. If the room is not built
for a specific course or instructor, this feedback might help the room design be more appropriate
for diverse student participants.

Further, as Bakkum et al. (2021) discuss, we hope that other language teacher education faculty whose
students participate in our EERs might support their students in developing their own escape plans, or even
classroom puzzles if they cannot access a whole room. Doing so can provide even more practice with the
content and help them to think in pedagogical terms about task engagement and about presenting and
assessing content and skills.
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Conclusions and Implications

Our findings agree with the literature that EERs must be well-designed in order to have the desired
outcomes (Grande-de-Prado et al., 2020). As instructors, researchers, and students, the design team found
the use of a DBR process and task engagement model to ground EER design a useful way to frame the work
that language teacher education students must learn to do. In other words, teachers cannot teach what they
do not know, and their students do not learn what they do not have access to. Outcomes from this study can
support creating graduate language teacher education programs that focus on both engaging students across
language learning tasks and making task engagement facilitators explicit, whether in EERs or in some other
form.

Implications for Teaching

There are many ways that graduate language teacher education students can learn about EERs and the
theoretical foundations upon which they are built. For example, students, in particular if they have not
participated in previous escapes, can start by completing simple online escapes, then they may develop a
simple click-and-answer digital room. Next, they may participate in games through breakout.edu, which
involve boxes and clues in the classroom. With a pre-brief about both task engagement and content learning,
participants in the EERs might have even greater learning in these areas. Instructors can help students to
make explicit the task engagement facilitators and how they are embedded in the rooms and puzzles. Having
graduates develop and implement rooms for pre-service language teacher education undergraduates might
support their understanding of both research and instruction. Used too often, EERs might get boring like
any task. However, there are many formats and ways for students to develop their own EERs, and using
them with specific goals can both engage and instruct.

Implications for Research

The overarching question of the next phase of EER research might be: What kind of escape room, integrated
how and into what kind of course or syllabus, at what level of learning, for what kind of learners, is likely
to be effective for what specific learning purpose? (adapted from Garrett, 2009). We expect that researchers
will continue to employ different methodologies in their EER research, and we hope that the call for
outcomes data from EER use is heeded more often. In addition, using more extensive pre/post content tests
might help to explain some of the discrepancies in the current study data.

Future EER research can also shed additional light on aspects of the task engagement model, such as
whether participants who are not interested in the room theme will actually be engaged in the process, and
which facilitators are most important in EERs designed for language learning. Another important issue is
transfer, or the use of new knowledge in other situations. Studies using intact language teacher education
classes might be easier to follow up with than random or volunteer groups and could provide information
on the extent of transfer of the EER content. In addition, whether the outcomes found in this study were
long-term gains is unclear, so it would be useful to test long transfer in the next iteration of the comma
EER. It might also be a benefit to ask students what they know about commas that they did not previously
know to get an idea of the exact knowledge that they had acquired.

Overall, we are excited about the possibilities that EER design and use offer our graduate teacher education
students, and we plan to explore additional opportunities that EERs and other engaging tasks can provide
to them.
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