View metadata, citation and similar papers at core.ac.uk brought to you by .{ CORE

provided by eScholarShare at Drake University

GENERATING INTEREST IN COMPUTER SCIENCE THROUGH MIDDLE-
SCHOOL ANDROID SUMMER CAMPS

Timothy Urness and Eric D. Manley

Department of Mathematics and Computer Science
Drake University

2505 University Ave, Des Moines, [A 50311
515271-2118

timothy.urness@drake.edu, eric.manley@drake.edu

ABSTRACT

We conducted a week-long summer camp to promote interest in computer science
among middle-school students. The camp primarily used self-paced video tutorials to
teach programming concepts using the App Inventor for Android programming
environment. Based on strong interest from students and parents as well as positive
survey feedback, we conclude that the camp was very successful. We have made the
camp resources, including 36 video tutorials, freely available at
http://artsci.drake.edu/mathcs/appcamp, and they may be used in future camps at any
institution.

INTRODUCTION

Many STEM disciplines like biology and mathematics are introduced to students
in structured courses throughout their middle school and high school careers. Students
begin to develop interests in these areas early on through regular coursework. On the
other hand, areas like computer science are not typically covered in such a systematic
way, so encouraging interest at an early age in the field is more challenging. However,
some approaches, like intensive summer camps, have track records for fostering
increased interest in computing [1]. In an effort to help attract students to computing and
combat the negative stereotype that computing is “nerdy” and unattractive [3, 9], we used
the recent mobile app trend as a hook for a computer programming summer camp for 7th
and 8th graders.

The use of Initial Learning Environments (ILEs) such as Alice [2], Scratch [13],
Lego Mindstorms NXT [5], and Greenfoot [4] have provided a graphical, drag-and-drop
“blocks-based” or “syntax-free” programming environment to facilitate the algorithmic
thinking needed for computing while removing the syntax that can make programming
daunting for newcomers. Programs are constructed by connecting up compatible blocks
that represent programming constructs and fit together like a jigsaw puzzle.

Our camp used App Inventor for Android [15], a relatively new ILE, that allows
for the creation of Android apps in a beginner-friendly environment like those that have
made other ILEs attractive. Developing apps for smartphones is a particularly attractive
method to introduce computing to middle schoolers, particularly to females and
minorities [12]. A 2010 survey found that 33% of Americans ages 15-24 own a
smartphone. Females account for 55% of smartphone users in the US ages 15-24. Among
the 15-24 year old US smartphone users, 83% are considered an “advanced data user”,
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using smartphones beyond calls and text messages. Mobile device ownership is amongst
the highest in minority groups: 45% among Asians, Hispanics, and Pacific Islanders, and
33% among African Americans [11].

Utilization of mobile devices is also becoming prevalent inside the classroom as
teachers are adopting mobile technology for pedagogical reasons [6, 7, 8]. Thus, students
come to the camp already familiar with the technology and can immediately see the
utility in designing their own programs.

In the rest of the paper, we present an overview of the camp, an analysis of the
data we collected, a reflection on lessons learned from running the camp, and we finish
with conclusions and an invitation to other institutions to use/extend our materials.

CAMP OVERVIEW

Our camp was targeted at incoming 7th and 8th graders. While we feel confident
that camp content is accessible to even younger students (say, as young as 5th grade), our
limited experience with elementary-school classroom management led us to stick with
students with longer attention spans and higher maturity levels. We also kept our first
camp relatively small (twelve students) to allow for more individual attention.

Recruiting students

To recruit campers, an email was sent to area middle school principals asking
them to forward the camp information to teachers and/or parents. The “App Camp* idea
was extremely attractive to parents and students. The camp filled in 24 hours. Without
any further advertising, 45 students had expressed interest and were put on a waiting list.

A private grant (Iowa Space Grant Consortium) for STEM education provided us
with an appropriate summer stipend to develop the content and administer the camp. A
registration fee of $60 per student paid for lunches at the college cafeteria and a t-shirt we
had developed by a graphic design student. We felt that a modest registration fee was
appropriate to ensure that students registered in the camp were committed and would not
simply reserve a spot but not attend.

Camp Materials

App Inventor was used in another camp taught by Krishnendu Roy at Valdosta
State University [14]. Roy used both App Inventor and Lego Mindstorm NXT, and a
portion of the App Inventor content was delivered with five video tutorials. Our camp
expands on this idea with a much larger focus on both App Inventor and video-delivered
content.

Prior to the camp, we developed 36 five to ten minute instructional videos that
can be downloaded via iTunesU. Each video explains an element of App Inventor and
walks through the process of developing an app. The example apps built on work from
the official App Inventor tutorials [10] and one exercise from the Valdosta State camp
[14] as well as original apps developed specifically for our camp. Students watched the
videos at their workstations (with headphones for audio) in a self-paced manner.



Sequences of videos are followed by exercises that allow students to work on their own
using skills introduced in the videos. Students spent the last camp day developing a
completely original app.

This means of content delivery was very successful. It relieved us from having to
perform live demonstrations and let the students work at their own pace. Students could
revisit elements of the videos that did not make sense upon the initial viewing.
Additionally, students could pause the video walkthrough and work alongside the
demonstration or watch the video to completion and work on the exercise on their own.
Another advantage of having the content delivered via iTunesU is that all students who
were not able to attend the camp could watch the content from home. The camp URL
containing links to the videos and links to the image files is
http://artsci.drake.edu/mathcs/appcamp.

Day Activity Name Number of 5-10 Concept/Skill Developed
minute segments
1 [Hello World 1 Introduction to App Inventor,
Buttons, Sounds
Rock Band 1 Multiple Buttons
Paint Pot (part 1) 6 Canvas Drawing
2 |Paint Pot (part 2) 5 [Arguments, Variables
Mole Mash 4 Procedures, Timers
3  |Pong 5 [Animation, if statements
Presidents Quiz 5 Lists
4 Starship Lander 9 Accelerometer, Multiple Screens,
Loops
5  |Original App

DATA COLLECTION AND ANALYSIS

In order to assess the impact of the camp on students' attitudes and beliefs about
computer science, we conducted a survey at the beginning and end of the week. To
eliminate a prejudicial bias as much as possible, we asked students to fill out the survey
before introducing the first video or handing out the Android smartphones on the first day
of the camp. The survey was repeated at the end of the camp. The students are asked to
answer honestly and not to put their names on the paper. For each item on the survey, we
use a Lickert scale where students were asked to indicate if they strongly disagree (1),
disagree (2), neither agree nor disagree (3), agree (4), or strongly agreed (5). The table
below shows the survey questions along with the pre- and post-camp response average.

Question Pre | Post
I am confident I can learn basic computer concepts. 4.46 | 4.75
I like to use computers to solve problems. 4.00 | 4.42
Knowing how to use computers will help me with my future job. 4.3114.17
I like thinking about using technology to do new things. 4.5414.50
Programming (creating new programs or tools on computers) is hard. 3.15]3.08




Girls can do computer programming 4.62 | 4.67
Boys can do computer programming. 4.62 | 4.67
*Computer jobs are boring. 2.08 ] 2.08
*I know more than my friends about computers. 3.46 | 3.75
My family encourages me to use computers 3.69 | 3.92
I like the challenge of programming computers. 3.9214.17
I am interested in a career that uses computers to do new things. 4.15 | 4.08
I liked this camp. n/a | 4.75
I had fun at this camp n/a | 4.67
This camp made me want to know more about developing technology n/a |4.42
I would recommend this camp to my friends. n/a | 4.50

While we cannot make any statistically significant conclusions in change of
attitudes due to the camp, we did notice that the students came in with overall very
positive views toward computing, and this attitude was maintained through the end of the
week after getting hands-on experience. The results also show a slight increase in positive
disposition to computing. The starred questions are repeated from the Valdosta State
camp survey, and the results were similar. Our students, like the Valdosta State campers,
did not indicate any perception about gender differences in computing abilities [14].

Written responses to questions and anecdotal evidence further support that the
students found the camp enjoyable. For example, students had to be reminded on multiple
occasions that it was time to leave at the end of the day.

Student Responses

In response to the exit survey question “What did you learn this week”. One
student remarked, "I learned a lot more about computer programming by fun activities
and programming the apps." Another student said, "learning how to make my own app
was awesome and getting to meet new people". Finally, a different student made the
following comment: "Probably learning how to make the pong apps and doing the
challenges like the straight line tool in paint pot"

Parent Responses
In email correspondences with the parents, all viewed the camp as worthwhile and
beneficial:

"We were very happy with the camp. Our son enjoyed every minute of it & learned so
much. As parents we loved that it was easy to find, organized & always ran on time."

"My son was excited to go to camp every day. We were thrilled that he enjoyed it in
addition to learning so much. I appreciated the updates from Dr. Urness. I would highly
recommend this camp."

"... I can't wait to get home each day and hear all the stuff he learned and to see how
excited he is. He has loved every minute of it!"



"Thank you for a great camp... [our son] was challenged and looked forward to camp
each day."

LESSONS LEARNED

We used CS unplugged (http://csunplugged.org/) each day to help illustrate
problem solving skills used in computer science, as well as introduce some computing
concepts such as binary numbers and error-correcting codes. These exercises were done
in groups and were used as ice-breaking activities and breaks during elongated
programming sessions. Furthermore, having non-computer activities planned was
particularly useful when the computer lab lost power for a stretch of ten minutes.

Much of the camp is individual. Students are plugged-in to their computer with
headphones which worked very well for keeping the students engaged in the content.
However, breaks that require interaction are also greatly appreciated by the students.

Only two of our twelve campers were female. One of the female campers said that
she would have liked to be at the camp with more girls. In the future, we plan to set aside
a significant number of seats for girls, perhaps even a full section of the camp.

The technical components of the camp are only one half of the process.
Registration forms, liability waivers, and collecting checks, also requires a significant
amount of preparation. For instance, neglecting to indicate if t-shirt sizes on the
registration form are adult or youth sizes caused confusion and required follow-up
communications to correct.

CONCLUSION

Given the success of the camp as measured by the overwhelming student and
parent interest, positive survey responses, and positive feedback; we intend to expand the
camp and offer it again in future summers. We released the video tutorials that we
produced under a Creative Commons license and encourage their use by others interested
in running similar camps. These allow for groups with limited programming expertise to
get a camp up-and-running very quickly. We view the camp as being appropriate for a
wide range of organizations including universities, high schools, youth club programs,
etc.
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