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Abstract
Exposure to science, technology, engineering, and mathematics
(STEM) at a young age is key to inspiring students to pursue ca-
reers in these fields. Thus, many institutions of higher education
offer events to engage youth in STEM activities. These events are
most effective when they are adapted to the specific audience. In
Montana, a large percentage of the K-12 student population is from
rural communities, where the ability to participate in such events
is limited due to travel logistics and a shortage of relatable materi-
als. We have developed a computer science outreach module that
targets these populations through the use of storytelling and the
Alice programming environment, thus drawing a parallel between
storytelling and building algorithms. We describe the module’s im-
plementation, report and analyze feedback, and provide lessons
learned from the module’s implementation at outreach events.
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1 Introduction
The field of computer science (CS) is growing rapidly, with a pro-
jected increase in jobs for software engineers of 21% between 2018
and 2028—much faster than the 5% average projected growth of all
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occupations [5]. For individuals in rural communities, careers in CS
offer potential for high-paying remote work. However, rural stu-
dents face a variety of obstacles when entering STEM fields, includ-
ing limited access to technology and educational resources, STEM
role models, and advanced math and science curricula [42, 44].
These rural communities1 house 91% of the schools in Montana [2],
compared to the 36% national average [16]. Furthermore, 11% of
the public schools in Montana have a student body comprising 25%
or more American Indians [33]. In order to better serve students in
these rural communities and to expose them to CS at an early age,
we need to provide improved access to computer science education.

In this paper, we present an outreach module titled Bring the Page
to Life!, designed specifically for rural students by the Storytelling
team2 at Montana State University (MSU). This outreach module
uses the free, open-source, educational programming environment,
Alice [7]. In Alice’s drag-and-drop environment, users select from
built-in code to construct 3D worlds and animate stories. Our out-
reach events introduce students to the basic functions of Alice to
foster engagement and exploration after the event. In addition, we
discuss feedback about the outreach events, and share lessons that
we have learned through hosting 16 outreach events, reaching a
total of 361 students from across Montana.

2 Related Work
The primary objective of our work is to reach underserved rural
students by creating place-based outreach materials that increase
their interest in CS. This work contributes to the growing num-
ber of outreach programs being developed for K-12 students in
recent years to address the increasing importance of exposing stu-
dents to CS at younger ages [1, 4, 6, 17, 20–24, 27–29, 35, 38–40].
Such outreach programs have been shown to positively influence
student perspectives of CS, particularly for students from underrep-
resented groups and underserved populations [17, 26, 39]. Much of
the existing research on CS outreach is aimed at reaching female
students [6, 20, 24, 29, 35, 39, 40] with particular success using sto-
rytelling to inspire interest in programming at the middle school

1Montana classifies schools as rural if they are assigned school locale codes of 32,
33, 41, 42, or 43 by NCES; see Title V Part B of the Elementary and Secondary Act
from 1965, as amended in August 2018.
2http://www.montana.edu/storytelling/
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level [24]. However, little research has focused on reaching students
in rural populations [11], where education is “grounded in a sense
of place and [is] rooted in the lives of the families whose children
attend them" [43, p. 164]. As such, we apply the concept of story-
telling as a means to teach CS, since storytelling is an important
learning tool in families and communities in Montana. Storytelling
techniques have been used in rural communities to help introduce
computing technology, to instill confidence, and to improve oral
language skills [19, 30]. Additionally, in line with our objectives,
Alice [7] has been shown to engage and retain a diverse group of
students, and to raise students’ programming self-efficacy [9, 41].

While we can reach some students through summer schools
or extended events [13, 18], current methods for reaching rural
communities often include either traveling to the rural commu-
nity (e.g., robotics outreach events for K–6 students in Kansas [31])
or distance learning (e.g., telelearning courses in Louisiana [32]).
Though our outreach modules are purposely designed to be mobile
and adaptable for ease of implementation in rural communities,
we instead capitalize on local broadly-coordinated STEM-focused
events (see Sec. 5.1) that bring rural students to MSU for a sequence
of STEM modules, where time is limited.

3 Outreach Module
The motivation behind our outreach modules is to generate an
increased interest in CS and to help make CS more approachable
for underserved students. The Bring the Page to Life! module was
designed to engage middle school students who have had very little
exposure to CS. This module teaches students about algorithms
and animation by asking students to animate a scene from a story.
The activity targets rural students in particular through its ability
to animate place-based stories from the students’ communities.

3.1 The Intervention
The Bring the Page to Life! outreach module is a 60–90 minute
activity in which students animate a chosen scene from an oral
or written story, picture book, or comic book. The students are
encouraged to use their imaginations when animating these, in
order to make the experience more personal and enjoyable.

Objectives By the end of this event, students are expected to
articulate the definition of an algorithm, to spatially place objects in
a 3D scene, to animate a chosen scene using Alice, and to recognize
that computational thinking is an important part of problem solving
in CS. Students are expected to associate algorithms with creating
a specific step-by-step solution to a problem.

Required Materials and Preparation This module requires a room
for the activity, one computer with Alice 2 installed for every two
to three students (when we travel to schools, we typically provide
laptops to meet these requirements), several paper copies of scenes
to animate, three to four assistants for every twenty students, a
projector connected to a computer with Alice 2 and access to the
Internet, and a white board (or pens and paper). The facilitators
should be familiar enough with Alice to add new objects and make
them perform basic commands, such as moving and speaking.

Introductions and Instruction (10–15 minutes) The instructor and
assistants introduce themselves, including their favorite book or
story; likewise, the students introduce themselves. Students are

shown a short music video describing algorithms (e.g., [37]) and are
instructed to write down common phrases and words mentioned
throughout the song, either on the whiteboard or on paper. Fol-
lowing the video, the instructor leads a guided discussion, where
students speculate about what an algorithm is, and a definition of
the term is constructed by the group.

Guided Practice (40–60 minutes) The students are given a five-
minute introduction to Alice, including how to add characters to the
world and to play their animations. Students are then directed to sit
in pairs at computers and choose from one of several printed stories
provided. After they decide on a specific scene from the story, each
student pair recreates the scene by placing objects into the Alice
world. Then, they drag and drop code blocks to create step-by-step
instructions that make the objects mimic the selected story; see
Figure 13 for examples of student-built scenes. During this time,
the facilitators keep the students focused by moving around the
room and offering guidance on placing objects into the world or
parsing the scene into a sequence of programmable actions. To keep
groups focused on the task, we offer verbal cues such as, “everyone
should have all the objects in their world in the next five minutes.”
If groups move quickly, we provide these groups with additional
challenges such as, “try to get two things to happen at once,” which
helps to maintain their interest.

Figure 1: A pair of student-created worlds: a comic where
Garfield and Jon jump out of a tree [10] (left), and a scene
from the storyKnees LiftedHigh, where an eagle teaches two
children to exercise in the form of a dance [36] (right). The
Alice library did not contain an eagle so the students substi-
tuted the “Bluebird" object.

Closing (10–15 minutes) To conclude, students are given an op-
portunity to present their work to the rest of the group and to
discuss difficulties that they encountered during their animation
process. The instructor prompts the students to explain why and
how their code employed concepts from the algorithm video, in-
cluding reiterating phrases such as ‘step-by-step.’ The session ends
with the survey described in Sec. 4.

3.2 Adaptability
The Bring the Page to Life! module is uniquely flexible, as local and
culturally-relevant stories can be selected based on the specific
audience. Given that 45% of American Indian students attend rural
reservation schools, the Storytelling project aims to find stories for
outreach events that reflect the values and traditions of American
Indian peoples [34]. One such story is Knees Lifted High, a story
3This material includes art and animations based on art assets licensed by Paws,
namely, graphic representations of the ‘GARFIELD’ characters.



commissioned by the Centers for Disease Control and the Indian
Health Services [36]. In this story, an eagle teaches two American
Indian children a dance in order to encourage the children to to stay
active as a means of preventing type 2 diabetes. The animation that
students develop requires sub-object manipulation and parameter
tuning to mimic the dance sequence in the story; see Figure 1.

For our own events, our goal is to incorporate stories that reflect
the unique cultures of the twelve tribes in Montana and not just
American Indian perspectives in general. Similar to [21], we are
drawing upon input from our network of teachers on or near Indian
reservations as well as the Montana Office of Public Instruction?s
Indian Education for All resources. In addition, we have engaged
with middle school students on a specific Indian reservation to
better understand the types of stories that appeal to them. One
preliminary observation is that American Indian students are not
necessarily looking exclusively for culturally-relevant content, and
that we need to be careful not to pigeonhole students from un-
derrepresented groups into certain types of learning. We observed
that students seem to enjoy Alice in Wonderland and Garfield as
much as place-based stories (personal communication, 2018). Thus,
we often use pages from Alice in Wonderland or a Garfield comic
strip, as Alice’s built-in object library has extensive support for the
characters and objects in these stories.

When planning an event, we encourage facilitators to reflect on
how participants’ home communities (if known) influence their
lifestyles, values, and attitudes, which helps to anticipate and po-
tentially redirect topics and storylines. For example, hunting is an
important part of culture in Montana, which is evidenced when
middle school boys add guns into their Alice world. Additionally, if
the participants are American Indian students, the module allows
for non-linear organization of elements in students’ stories, aligning
with the traditionally circular character of indigenous thinking that
might be favored by some American Indian students [14]. These
experiences illustrate unique challenges and opportunities provided
by working with minority populations in rural communities.

While this module is designed for middle school students, we
have successfully implemented it with younger students by adding
more verbal milestones that they should meet (e.g., add two char-
acters within five minutes, add at least one animation and push
play by ten minutes, etc.). The module can also be easily adapted
for high school by choosing more complex story scenes or more
complex actions (e.g. conditional statements).

4 Assessment Methodology
At the larger organized events at MSU, we often do not know who
will attend prior to the start of the activity. Additionally, due to
time constraints, we can only survey the students once, through an
exit survey. Most survey items target our primary outreach goal:
to increase the interest of middle school students in CS.

Figure 2: The Likert scale for MS versions ‘b’ and ‘c’ exit sur-
vey responses. These emojis correspond to the options “Def-
initely," “Mostly," “Unsure," “Not much," and “Not at all" on
the HS survey. ©B. T. Fasy

The survey includes both Likert-scale questions and open-ended
sentence completion questions, with some of the survey items
adapted from the Computational Thinking instrument from [45]
and the STEM Career Interest Survey [25]. We adapted the survey
for two age-groups: middle school (MS) (also used on occasion for
elementary schools (ES)) and high school (HS). We created emojis
for the Likert-scale responses on the MS survey, and the HS sur-
vey uses words for the Likert-scale responses; see Figure 2. Emojis
have been successfully used for Likert scales with children [12], to
accommodate literacy barriers [15], and to elicit feedback about
emotional experiences [8]. Furthermore, evidence exists that emojis
reflect universal meanings that transcend cultural boundaries [3],
and we have found them to appeal to a younger generation com-
fortable with and responsive to images common in text messages.

Table 1: Exit survey questions. Each survey had Likert ques-
tions and four open-ended (OE) questions. Version (vers.) ‘a’
is the original survey, vers. ‘b’ is thefirst revision, and vers. ‘c’
is the final version of the survey.

Q (vers.) Question Type
Q1 (a) I enjoy using computers. Likert

Q1 (bc) I enjoy using computers, including iPads,
iPhones, tablets, etc. Likert

Q2 (ab) The demonstration helped me understand
how Alice works. Likert

Q2 (c) The presentation gave me a good overview
of creating animations. Likert

Q3 (abc) I had fun creating an animation using Alice. Likert
Q4 (ab) Using Alice was easy. Likert

Q4 (c) I am proud of the animation I created us-
ing Alice. Likert

Q5 (ab) I had enough time to finish my animation. Likert
Q6 (abc) I want to use Alice again to animate stories. Likert

Q7 (b) I am more interested in computer science
than before the workshop. Likert

Q7 (c) I am more interested in computer science
after this workshop. Likert

Q8 (a) What is something that you learned about
computer science today? OE

Q8 (bc) I learned that an algorithm is . . . OE

Q9 (bc)
One problem I experienced as a part of cre-
ating my animation (coding) was . . . and I
solved it by . . .

OE

Q10 (abc) The best part about this workshop was . . . OE
Q11 (abc) In this workshop, I wish I could have . . . OE

Table 2: Four-point Likert-scale for exit surveys, version ‘a’.

MS Emoji Description HS Word
Smiling face with two thumbs up Definitely
Smiling face with one thumb up Mostly
Confused face with hand scratching head Unsure
Angry face with one thumb down Not at all



The survey has gone through three revisions (labeled ‘a’, ‘b’,
and ‘c’ in Table 1). Version ‘a’ was the initial survey, and version ‘b’
aligned the questions with existing and emerging objectives. We
added a question (Q7) to assess the influence of the outreach event
on participants’ interest in CS. We also revised Q8 to target a par-
ticular concept covered in the module. An additional open-ended
question (Q9) assessed how participants addressed challenges they
encountered while creating their animation.

When moving from version ‘a’ to version ‘b’ of the survey, we
also decided to expand the Likert responses from a four-point (see
Table 2) to a five-point scale (see Figure 2) in order to have the same
number of “thumbs down” as “thumbs up” responses, and to update
the emojis with ones we can redistribute freely. In the HS survey,
we added “not much" as the answer option that corresponded to
an emoji with one thumb down in the MS survey. Five of the 16
outreach events used this updated five-point Likert scale.

After the second year of our project, we further revised the exit
survey to produce version ‘c’. This version reduces ambiguities,
and helps to gain greater insight into outreach event outcomes. For
example, we added examples of computing devices in Q1. Addition-
ally, we not only ask whether participants would want to use Alice
again (Q6), but also whether they are proud of the animation that
they created (Q4). The assumption underlying updating Q4 is that
animating takes effort, which our team deemed more important
to communicate than to potentially mislead participants by asking
whether they found it easy to use Alice. We also changed Q8 for HS
students to be “One technique/concept I learned about that helps
in creating an animation is . . . ”

In spring of 2018, we added short surveys for the teachers and
parents in attendance. These surveys were primarily qualitative,
asking about the students’ level of exposure to CS and how much
that exposure is important for middle school students. The survey
also asked parents and teachers to assess the interest and engage-
ment of students during the activity, and to provide suggestions for
improvement. The surveys asked teachers how informed they felt
about educating their students in CS, and how they would describe
the objectives and outcomes of the activity.

5 Events and Results
In this section, we describe the student populations and summarize
the student exit survey responses at events over the last three years.

5.1 Description of Student Groups
Most outreach events occur when schools or groups visit MSU. This
structure allowed us to reach an average of 23 students per event (as
opposed to having the Storytelling team drive several hours to reach
a smaller number of students); and, in addition, students usually
participate in multiple STEM-focused activities during their visit.
Table 3 counts the outreach events by single-school versus multi-
school (group) events per educational stage, as well as the number
of students served. All eight single-school events were rural schools.
We describe the structure of these events and student groups that
have participated in the Bring the Page to Life! module here.

Expanding Your Horizons (EYH) Every year, MS girls from across
Montana are invited to come to a one-day conference at MSU.4

4http://ato.montana.edu/eyh/

Table 3: Number of Bring the Page to Life! Outreach Events

Grades School Events Group Events Total Students
ES 3 0 157
MS 4 3 135
HS 1 5 69

Total 16 events 361 students

This conference includes hands-on modules in the fields of science,
technology, math and engineering (STEM). In 2017, 2018, and 2019,
we served a total of 66 MS girls through EYH.

Girls for a Change (GFC) The Girls for a Change Summit5 is a
similar event to EYH, but devoted to HS girls. Each student par-
ticipates in four different hands-on, one-hour modules. We hosted
sessions for GFC in 2017, 2018, and 2020, serving 39 HS girls.

Science Olympiad The Science Olympiad6 is an event aimed to in-
crease interest in STEM fields through science-related competitions.
In Montana in 2018, 700 students participated, with 348 participants
from non-metropolitan counties. Of these participants, 216 had to
travel over 200 miles to arrive at MSU and 76 traveled over 300
miles. These students comprised a total of 95 teams from MS and
HS throughout Montana. Due, in part, to travel issues for some
teams, we were only able to host a total of seven students, grades
six through eight, in our outreach event.

Miscellaneous Visits To increase outreach participation, we have
also created satellite opportunities for student groups visiting our
site for various other competitions and camps to participate in our
outreach events. To date, we have hosted a total of 30HS students, 11
visiting for a robotics competition and 19 students enrolled in a
summer camp hosted by the Western Transportation Institute.

Single-School Visits In addition to the organized events, some
schools bring their students to MSU. As schools have a bit more flex-
ibility with their scheduling, we usually lead a 90-minute outreach
event. In 2017, 2018 and 2019, two schools (across three events) that
were located on or adjacent to Indian reservations visited MSU.

In fall 2017, a reservation school in Montana sent 30MS students
to our site as part of a program for at-risk and gifted students.
Surveys were not collected for this event.

One medium-sized MS, located just outside a reservation, has
visited MSU twice, in spring 2017 and 2019. In total, 32 MS boys
visited from this school district. This MS sent only boys, so that
they could have an experience similar to EYH or GFC.

Single School Off-Site Events In addition, the Storytelling team
has traveled to three STEM outreach events at a small rural ES in
the central part of Montana. These events were delivered in 2017,
2018, and 2019, to a total of 157 students. During the STEM outreach,
students circulated around to different sessions, with our outreach
session seeing two rounds of students each year.

5.2 Survey Results
The Bring the Page to Life! outreachmodule has reached a total of 361
students in grades 2–12, an impressive number in the primarily
rural state of Montana. At these events, each student received the
5https://allthrive.org/programs/girls-for-a-change/
6https://www.soinc.org/ and http://www.montana.edu/smrc/mtso/
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exit survey discussed in Sec. 4. We collected 321 surveys across
events. A summary of the survey question results is shown in
Table 4. For questions that targeted the same concept and where
student responses did not change substantially across versions, we
aggregated all responses across all three versions.

Table 4: Exit survey results to Likert-scale questions. “Per-
cent Positive" is the percent of respondents selecting one- or
two-thumbs up emojis (MS), or “Definitely" or “Mostly" (HS),
and n is the total number of respondents per question.

Percent
Q (vers.) Question n Positive
Q1 (abc) I enjoy using computers... 318 94.0%

Q2 (abc)

The demonstration helped me un-
derstand how Alice works (ab).
The presentation gave me a good
overview of creating animations (c).

317 87.1%

Q3 (abc) I had fun creating an animation us-
ing Alice. 315 89.2%

Q4 (ab) Using Alice was easy. 165 72.1%

Q4 (c) I am proud of the animation I cre-
ated using Alice. 101 76.2%

Q5 (ab) I had enough time to finish my ani-
mation. 165 54.5%

Q6 (abc) I want to use Alice again to animate
stories. 317 77.3%

Q7 (bc)

I am more interested in computer
science than before the workshop./I
am more interested in computer sci-
ence after this workshop.

194 68.0%

Overwhelmingly, students in these outreach events reported
enjoying using computers and other devices (Q1). At these events,
students had had fun creating their own animations usingAlice (Q3),
and wanted to animate again (Q6). Although using Alice was easy
for the majority of students, some found learning how the program
worked to be difficult (Q4 (ab)), though most were proud of their
animation (Q4 (c)). Despite some students’ difficulty with Alice, stu-
dents still found the experience of working with Alice to be a great
opportunity, recognizing that the activity involved some “strug-
gling, but it was fun." The students that found Alice challenging
also wanted more time with Alice (Q5 and open-ended Q11).

Despite the limited time available for each event, we found that
students were interested in continuing to explore animation possi-
bilities with Alice. In the open-ended responses, students reiterated
their desire for more time to animate in Alice; when prompted “In
this workshop, I wish I could have . . . ” in Q11, they responded:
“done this for a longer time”, “had more time to just check out all
the options”, “Used Alice more!!!”. Additionally, many students
wrote about how they wanted “Alice at my school” or “Alice on my
computer! [It’s] the best thing I’ve done today.”

In line with our objectives, Q7 was added to the survey in early
2018 to assess students’ interest in CS after the event. Our results in-
dicate that over two-thirds of the participants are more interested in
CS and coding after participating in our activities, an improvement

over the reported 50% “exhibiting some level of interest” indicated
by another outreach group [11]. Q7 survey results are confirmed
by open-ended student responses, where students voiced an inter-
est in “learning more about how other people use algorithms for
different things” and using “trial and error and figuring out what
to change.” We note that while most participants have little to no
familiarity with animating, some students sign up for our outreach
event precisely because they have had prior experience with coding
through a school club or as a personal hobby. We have found that
students with previous exposure to computer programming were
less likely to indicate an increase in interest, most likely due to the
introductory nature of our outreach event.

The exit survey results have allowed us to not only measure
overall outcomes, but also to assess the effects of refinements to
the modules. We discuss these refinements in Section 6.1.

5.3 Teacher and Parent Feedback
In a post-workshop survey, teachers were asked about the degree to
which they felt prepared to teach computer science, their students’
initial interest in coding/animating, as well as perceived degree
of engagement in the Alice activity. In the eight teacher surveys
collected, teachers reported being “somewhat informed" to educate
their students about computer science, and their students being
“very interested" in learning to code/animate. After observing their
students participate in the Alice workshop, they described their
students as “very engaged." In open-ended responses, the teachers
specified how the workshop met learning objectives: “This activity
breaks down coding in a simple and fun manner" and “Students
explore animation and test various functions to tell a story." Fi-
nally, teachers shared positive anecdotes for continued engagement
and impact: “Students went back to school and downloaded Alice
on their computers!", “sparks curiosity and interest [in computer
science]", “[Given] where the world is going, our kids are more
adept than others because of what you guys do for us." In a similar
survey, parents/chaperones (10 responses) also found students at
on-campus outreach events to be very engaged, and recommended
longer sessions to allow for more time with coding.

6 Discussion
Bring the Page to Life! is an outreachmodule designed to engagemid-
dle school students who have had very little exposure to CS. Using
this module in outreach events, we reached hundreds of students
from rural communities in Montana, including American Indian
tribal communities. We saw that, overall, students enjoy using Alice
to create animations, wish to animate stories using Alice again, and
have a greater interest in CS following our outreach events.

6.1 Lessons Learned
In order to make our outreach modules effective and engaging for
the participants, we continually analyze the student exit survey data.
Although the data that can be collected from participants in a single
event is limited, cumulatively, these outreach events have produced
insights into more effective implementation and greater student
engagement. We hope that our lessons learned help others save
time and effort when developing or implementing similar modules.
Lesson Learned 1 - Training Volunteers. Through the 16 outreach
events, we have had 21 volunteers that served as facilitators. Though



many of our facilitators have a CS background, some had no pro-
gramming experience prior to joining the Storytelling team. As
such, some facilitators were initially hesitant to offer constructive
feedback on problems students were experiencing in Alice. Addi-
tionally, for many, this experience was their first time working
as an instructor of middle and high school students. Refinements
were made so that team members interested in facilitating at an
outreach event would complete informal training on using Alice
and instructing middle school and high school students prior to
the event. For example, a new facilitator may walk through the
module with a more experienced volunteer prior to the event.

Lesson Learned 2 - Student to Facilitator Ratio. As the Storytelling
team has grown, the number of facilitators available for outreach
events has increased. Noticeable improvements in student engage-
ment were observed with about three to four facilitators per twenty
students. With enough facilitators present, students receive expedi-
tious feedback, guidance, and challenges, which help students both
progress through tasks more quickly, as well as explore sophisti-
cated options within their animation.

Lesson Learned 3 - Instructor-led Animations vs. Independent Work.
In another module that we designed, the instructor presented a
faulty Alice program that animated the seasons changing in the
wrong order. The students worked together as a class to make
changes in a code block in Alice in order to make the four seasons’
animations play in the correct order. Feedback from this event sug-
gested that students prefer to work on the computers themselves.
However, allowing students to use their own computers can make
it easy to stray from the assigned task and spend too much time on
things like adding objects to their world. To give students the flexi-
bility of working on their own while still providing structure to the
module, we provide milestones such as verbal cues and intermittent
goals during the guided practice portion of the module.

Lesson Learned 4 - Guidance. Throughout the refinement of the Bring
the Page to Life! outreach module, we found that students benefited
from spending as much time as possible working in Alice them-
selves as opposed to learning about Alice from the facilitators. We
minimized the amount of time we spent introducing Alice, limiting
it to simply showing students how to add an object, drag blocks
of code, and play the animation. We found that students were able
to quickly learn how to move objects and develop intricate scenes
with limited facilitator assistance.

Lesson Learned 5 - Time Constraints. The one-time and relatively
short (60–90 minute) delivery of the outreach events limits the
amount of time students spend coding in Alice, which consequently
limits the length and complexity of the animation that we can expect
students to produce. In order to give students something concrete
to accomplish, facilitators now incorporate animation challenges
into the outreach events. For example, challenges such as “make
two things happen at once” are given to groups whose animation
consists entirely of sequential actions. Further encouragement is
given to students who excelled through prompts like “have the
same action happen ten times.”

Lesson Learned 6 - Group Dynamics. In observing student collabo-
rations and group dynamics, one student tended to be the “driver,”

performing the animation tasks, while their peers were the "pas-
sengers," making suggestions about what should happen next in
the animation. To remedy this, we now call for student groups to
switch “drivers” approximately halfway through the activity.

Lesson Learned 7 - Story Choices. In the first iteration (March 2017),
we provided participants with one dozen books from which the
students chose a page to animate. However, the object gallery did
not contain all objects involved in these stories. Having imaginative
minds, the students used similar-looking objects from the library
as substitutes for characters in their stories. For example, students
substituted the Bluebird object for an eagle; see Figure 1. Starting
in 2017, we limited the choice of stories, providing students the
choice of animating scenes from a Garfield comic strip, a page from
Alice in Wonderland, or if we know ahead of time that a group
will be dominantly American Indian, a carefully chosen, culturally-
relevant story with a set of objects mostly available in Alice 2.

6.2 Future Work
While the Storytelling team is most interested in reaching middle
school students, a high demand for STEM opportunities exists at
all grade levels. As such, we have developed outreach modules for
students in grades ranging from two to twelve. We hope to create
additional modules that target different learning objectives as well.

To assess the extent to which students aremeeting learning objec-
tives, we are developing a rubric to assess the code quality present
in the Alice worlds. The rubric will be made freely available for
others interested in using Alice in outreach or classroom settings.

Furthermore, our outreach events are being used as a testing and
refining environment for developing more involved middle school
classroom lesson plans aimed at engaging rural and American In-
dian students. We are applying what we learn from these outreach
activities to develop multi-day lessons that will be made available
through state-wide curriculum resources. Since 11% of the middle
school population (grades 6-8) in Montana is American Indian or
Alaskan Native [33], we incorporate content relevant to specific
tribal communities in these lessons.

We hope that our descriptions of our efforts to offer place-based
outreach modules inspire others to create similar experiences for
rural and other students with limited access to CS education. Our
team continues to address the challenges of reaching a greater
number of students from our rural communities, opening the door
for these students to feel inspired and to consider the possibility of
computer science as a future field of study and career option.
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