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Abstract
Second grade is a critical year in the development of a child’s understanding of
literature. Studies have shown that students who struggle with reading at the second grade
will continue to struggle with reading for the rest of their lives.
The purpose of this paper is to introduce a new method for increasing English
comprehension for at-risk youth. In this paper we propose a fun and easy-to-use game
called Quack. Our approach is to leverage new technologies with an existing school
program, such as one-on-one mentoring, in addition to a targeted English comprehension
game to enhance the educational experience of second graders struggling with reading
comprehension. The Quack game implements a spelling challenge system to test the
student’s vocabulary and spelling ability. Part of the game, an options system, allows
instructors and students to customize the experience to each individual’s needs. Quack
provides a novel approach to educational gaming through three new concepts: (i) Quack
is free to use and open source (ii) Quack is customizable to the individual’s English
comprehension needs (iii) Quack incorporates a rewarding English-comprehension
system, effectively “gamifying” learning proper spelling.

1 Introduction
The aim of the Quack game is to provide a fresh new way for youngsters to get involved in reading
[1]. The motivation for this software comes from volunteering with second grade students in the local
elementary school and observing their struggle with English comprehension.
References [2], [3], [4], and [5] discuss the consumer appeal of using high resolution graphics in a
game. In addition, another conclusion that can be drawn from the background research is that
“gamified” methods of learning are becoming more prevalent and have been highly successful.
Quack has adopted this approach, and utilizes DirectX 11 graphics to render the scenes, GUI, and
game objects in Quack.
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A new trend that is emerging is called “edutainment” (essentially, educational and entertainment
content in one). In summary, the edutainment business is a hot industry and has been highly successful
as evidenced by Neilson Entertainment reporting a 25% increase in their edutainment sales from 2007
[6, 7]. Another example, Dora the Explorer [8], pulled in $250MM in sales in the last four years.
The remainder of this paper is structured as follows: Section I describes the inadequacy of current
commercial software; Section II, is focused on the solution, and proposes our alternative approach.
Section III presents a product comparison between Quack and two main related works. Section IV
shows what has been done with the prototype of Quack, including several screenshots of it in action.
Finally, Section V ends the paper with a conclusion and future work.

2 Problem
The goal of Quack is to duplicate the successful “edutainment” strategy that has been proven in
television, and apply it to an English comprehension video game. Our vision is to offer schools an
educational tool (in the form of a spelling challenge game) that they can use to improve 2nd grade level
reading comprehension. Second grade is an especially important year for reading comprehension, and
that is why our game targets specifically that grade-level. The game will be used in conjunction with
existing teaching structures to provide a positive, rewarding environment for children to explore
spelling.
One of the best ways to improve one’s spelling ability is to read lots of content [9]. The body of
research suggests that encountering new words frequently helps with retention, and with understanding
the way the word is spelled. In fact, it is one of the techniques that has been shown to advance SAT
scores. On this principle, programs have been developed to target at-risk youth and provide them with
tutoring/mentoring on reading. Most programs involve pairing the child with a volunteer mentor, who
will read books to them, or play word games with them. These programs have been shown to have a
positive impact on the child’s development, but rarely will the children continue to challenge
themselves with reading at home, after the mentoring session is over.
This presents an opportunity for a new piece of software to deliver interaction that extends beyond
the classroom.

3 Solution
Quack aims to provide an edutainment game targeted to at-risk 2nd graders to encourage them to
read and interact with English words outside the classroom. We present a simple state-diagram of the
program and installation flow of Quack using Figure 1.
Quack is designed using an n-tier approach, with presentation, business, and utility layers included.
There are eight main classes that handle all the processing for Quack. Since each class lives in its own
thread, all exception handling is being done through the thread manager. In addition, all input and
output, are being dealt with by the thread manager and the GUI driver, as shown in Figure 2.
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Figure 1: A state-diagram of the Quack program
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Figure 2: System Level Diagram. The orange triangles represent critical components, the informational bubbles
represent components the user will interact directly with, and the green flags represent system classes.

4 Comparison with Related Works
There are two commercial products that in essence are similar to the work we have done in Quack:
Reading Rabbit and the Dr. Seuss Learning System [12]. Quack distinguishes from them by offering
three product differentiators not available, to the best of our knowledge, in other English comprehension
software. If we provide a superior product, we hope that Quack will gain recognition and be the software
of choice for an English game that emphasizes language learning.
The first product differentiator is that Quack does not require any installation on the host machine.
Quack is built as a self-contained portable app so it can run off a flash drive, which enables high
portability of the software. We are not aware of other English comprehension games at this time (other
than Web perhaps) which provides this level of portability.
The second thing that makes the prototype of Quack unique is that utilizes modern graphics and
audio technology. Table 1 lists out the technological advantages of Quack in comparison to similar
products.
The third distinguishing characteristic of Quack is that the software is being offered on the internet
for free, and is available as open-source software through the GPL license.
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Table 1: Quack Technology Comparison

Feature
Max Resolution
Texture Resolution
Colors Supported
Stand-alone
3D graphics
Audio Quality

Quack
2048x1920+
1048x1024
32 million
YES
YES
94 kHz

Dr. S
800x600
215x215
256
NO
NO
16 kHz

RR
800x600
215x215
16k
NO
NO
System Beeps

5 Results
Thus far, we have identified the key audience for our prototype English comprehension software,
Quack, and detailed the need for this particular group (2nd graders with at-risk comprehension scores)
to spend more time reading and interacting with word-play so they do not have difficulties with English
in the future.
Currently, Quack has a working prototype. For a full account of the progress made so far, see Table
2.
Table 2: Progress Made on Quack Project

Date
3/6
3/27
4/20
9/23
10/5

Item
Concept
Specification
Design
Development / Integration
Initial Quack Demo

Status

Each screen in Quack has limited controls to the interface to simplify the interaction. Figures 3-6
show off, respectively, Quack’s main menu, options, and configurability.
Specifically, in Figure 3 below the user is presented with choices such as changing their displayed
name, which is shown in greater detail in Figure 4, changing the difficulty of the game, or incorporating
a custom word list, as shown in Figure 5. The work list in this screen is used to formulate the spelling
challenges in the game. The source code for quack can be downloaded at
http://github.com/asmalex/Quack/

6 Conclusions and Future Work
As a future enhancement, we plan to add better reporting functionality in the form of tracking
scores and allowing passive users to access scores across the network. For example, the teacher could
access the school network to view a summary of all their children’s progress in the game. In addition,
the school principal could use the network to connect to a local quack server and gauge progress in the
game for the whole school.
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Figure 3: Quack Options Screen

Figure 4: Change Difficulty Prompt
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Figure 5: Change Word List Prompt

Figure 6: Quack Main Menu
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Another future enhancement we would like to provide for Quack is the ability to get or play the
game online. We would like to leverage the internet to help distribute Quack to schools, or allow a
parent to download an offline copy of the game for free.
The goal is to host a Quack distribution server which will provide a website for potential users to
learn about Quack, and a free way for parents, schools, or children to download the game. In the future
we’d like to develop a comprehensive validation / evaluation rubric to better gauge student learning
outcomes.
Finally, we would like to eventually expand support for Quack beyond PC and Microsoft Windows.
Particularly, we plan to target a mobile platform to allow users to take Quack with them wherever
they go. A child could use a cell phone to download and play the game on their cell phone.
Figure 7 shows a diagram of what these three features might look like in a Quack game network.
In this figure below there are three hypothetical users: Lilly, Brian, and Zack are students; where Mr.
T, and Mrs. B, would be teachers and admins of the system.
In conclusion, second grade is a critical year in developing a child’s English comprehension. Our
prototype, Quack, provides a fun and fresh new way for youngsters to get involved in reading. Although
there are similar offerings, Quack’s unique utilization of technologies described in this paper, along
with its free-to-use mission will hopefully make it a powerful tool for educating youth on English
comprehension.

School Network

Lilly’s Parents
Mrs. B’s

School Library
Internet

School Intranet

School Firewall
Quack Distribution Server
Local Quack Server

Brian’s Cell
Phone

Zack’s Parents

Principal’s Office
Mr. T’s

Figure 8: Quack network topology. Green checks indicate minimum topology requirements.
Informational bubbles indicate passive users. Question marks indicate platforms that are not
supported currently.
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