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ABSTRACT 
This workshop will introduce an Android library that is 

designed to fit seamlessly in a traditional CS1 course and to 

provide an opportunity for instructors to introduce the 

fundamental computer science concepts in fun and creative 

ways. During the workshop the participants will build apps of 

various levels of complexity ranging from Hello World-like apps 

that can be used in the first week to simple board games that 

incorporate advanced programming constructs at the end of the 

semester. No knowledge of Android and event-driven 

programming is required to use the library, yet students are able 

to create apps that run on mobile devices using only CS1 

constructs. The intended audience is college and high school 

instructors teaching CS1. Support code, documentation, and

examples are at: 
http://www.cs.gettysburg.edu/~ilinkin/cs1android . 

CCS CONCEPTS 
• Social and professional topics → Professional topics →
Computing education → Computing education programs →
Computer science education → CS1

Develop in CS0 [1, 2], teaching software design through 

Android projects in a third-semester course [3], and integrating 

mobile devices in junior/senior level courses [4, 5]. Discussion of 

related work from previous years is included in a paper that 

reported preliminary results on the ideas proposed for this 

workshop [6].   

2  CONTRIBUTIONS 
There is a notable gap in the published work on successful 

integration of mobile devices in CS1. This is understandable, 

since approaches that work at the CS0 level using App Inventor 

aim for a gentler, high-level introduction to programming with a 

focus on app design. However, the visual programming 

environment of App Inventor is no longer a strength in CS1 

where one of the goals is to introduce the students to the details 

of syntax and structure of a programming language. It is easy to 

see the potential for using Android in CS2 without significant 

disruption to the course structure, since instructors can assume 

a certain level of proficiency. Unfortunately, introducing mobile 

devices in CS1 without appropriate scaffolding is unrealistic due 

to the complexity of the programming model and the required 

background.   

 This project aims to make progress in closing this gap by 

introducing an Android library that is designed to fit seamlessly 

in a traditional CS1 course and to provide an opportunity for 

instructors to introduce the fundamental computer science 

concepts in fun and creative ways.   

 The library is designed to be used in both objects-first and 

objects-late courses. No knowledge of Android, event-driven, 

and object-oriented programming (classes, inheritance, 

polymorphism) is required to use the library, yet, it offers a 

sufficiently rich interface that makes it possible to develop 

engaging interactive games in CS1. The approach differs from 

using App Inventor, since the goal is to support a traditional 

introductory course using Java by offering a framework that can 

enhance the appeal of the programming assignments.  

3  PROGRAMMING PROJECTS 
Figure 1 shows screenshots from student submissions for 

programming projects we have used in the past.  

MyPetApp is our first assignment and its intent is to 

familiarize the students with Java and the library (Fig. 1, top-

left). The students write a sequence of drawShape statements

to draw a figure, which illustrates the process of transferring a 

design on graph paper into Java code. 
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1  BACKGROUND / RELATED WORK 
This project aims to contribute to the growing body of 

computer science education research by investigating 

opportunities to enhance instruction at the CS1 level using 

mobile devices to create an engaging learning environment. The 

opportunities for creativity and open-ended projects afforded by 

mobile devices have the potential to stimulate interest from 

underrepresented groups, including women, who are active 

users of the technology and can see the immediate relevance of 

their CS1 experience by developing applications for their 

devices.   

 The popularity of Java opens the possibility to augment 

instruction in the CS curriculum through the development of 

apps that run on Android devices. Recent work includes papers, 

posters, and workshops on using App Inventor and Touch
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  The NimApp is used to introduce methods, control structures, 

and boolean expressions (Fig. 1, center). The students build an 

app in which two players take turns removing coins from a pile. 

The NimApp offers a number of pedagogical possibilities. For 

example, students could add an extra pile, write a two-player 

version, or implement a rudimentary computer player. 

 The Hangman and MineSweeper games are popular CS1 

assignments (Fig. 1, bottom and top-right). They require no 

lengthy introduction and provide an opportunity to exercise in a 

fun and engaging way a number of fundamental computer 

science concepts (e.g. methods, control structures, and linear 

structures/strings, 2D array processing and nested loops). 

Creating Hangman and MineSweeper apps provides a sense of 

accomplishment for the students, who are just starting to learn 

programming; it is all the more rewarding to be able to play 

them on a personal mobile device and share them with friends. 

4  OUTCOMES 
The goal of the workshop is to introduce this work to a wider 

audience, share our experience using the library in CS1, and 

forge collaborations for the continued development and 

assessment of the project. 

 The workshop will lead the participants through a series of 

activities that demonstrate the features of the library and 

conclude with a brainstorming session and open call for 

contributions of lab examples and assignments that will be 

shared through the project webpage. 

 The workshop could lead to collaborations on the following 

aspects of the project: 

• API refinements and feature extensions

• support for iOS to allow Java apps written by students

to run on both iOS and Android  devices (currently in

prototype form through Multi-OS Engine [7])

• multi-institutional pilots for gathering feedback and

assessment data
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Figure 1. Screenshots of student submissions 
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