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Abstract

The use of computer games in educational settings has been promoted by numerous well-respected research institutions (MIT, Stanford, Carnegie-Melon, etc.). The survey proposed in this paper will add to the growing body of research relating to the viability of games for learning. This survey is exploratory but has the potential to demonstrate various relationships among teachers’ current use of technology and their readiness to test games in their classes. An entire local population of teachers will be surveyed, and several secondary hypotheses can be tested. Given sufficient responses, the survey data will allow for various groupings and analyses.
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Introduction

Leona Huggins knew something was not quite right when she pulled her two boys away from a favourite computer game to do their homework.

"There was a lot of deep-level thinking going on. Then I'd have to say, 'OK, stop. We have to do your homework. We have to study your spelling words,' " Ms. Huggins said. "I had to interrupt what I thought was deep-level thinking for homework that I didn't think was."

Ms. Huggins, a Vancouver kindergarten teacher and mother of Sean, 6, and Jeffrey, 11, is part of a new generation of parents and educators pushing to bring digital games into the classroom.

Excerpt from “The Learning Game: 

A New Generation of Parents and Educators Wants to Bring Digital Games into the Classroom”

 (National Post, Schmidt, June 16, 2004)
Leona Huggins is certainly not alone, and a growing number of teachers, parents, researchers, and others are becoming involved in examinations of the viability of computer games, including commercial, off-the-shelf (COTS) games when applied to learning in school settings.

Brown, Collins, & Duguid state that knowledge is situated, and learning is a social activity (1989). Further, they outline several features of cognitive apprenticeship and collaborative learning that relate directly to the thesis that games can be used effectively in learning situations. They are: collective problem solving, displaying multiple roles, confronting ineffective strategies and misconceptions, and providing collaborative work skills. All of these features exist in many of today’s computer games.

In his work on conceptual metaphors, (Lakoff, 1992) argues that “metaphor is the main mechanism through which we comprehend abstract concepts and perform abstract reasoning.“ One way of providing access to metaphors is through games and simulations, where a multitude of metaphors can be visualized and animated. Current technology even permits such ‘embodied metaphors’ to be interactive and manipulated, providing a means through which an individual’s conceptual or mental model can be communicated to another.

Jerome Bruner reflects on the importance of culture in learning in his recent book: 'culture shapes the mind... it provides us with the toolkit by which we construct not only our worlds but our very conception of our selves and our powers' (Bruner, 1996). At the same time other researchers are examining today’s culture as it relates to digital media (Buckingham, 1999; Jenkins, 2000). It has long been accepted that popular culture plays a vital role in the youth of the day, so studying its relationship to learning and potential applicability to education has many potential benefits.

In the last decade, the computer games industry has grown from a small, niche market, into a $26 billion dollar industry. Marc Prensky (2001) estimates that before the current contingent of undergraduates leaves college, they will have experienced “over 10,000 hours playing videogames, over 200,000 emails and instant messages sent and received; over 10,000 hours talking on digital cell phones; over 20,000 hours watching TV (a high percentage being fast speed MTV), and over 500,000 commercials “. Whether we approve or not, it seems a matter of fact that computer and video games are a major influence in the culture of today’s youth in developed countries. Many have suggested we can use these games to teach, and some have started to do (mostly) small scale studies, although there was one that included evaluations of 18 commercial, off the shelf (COTS) games, in 12 different schools totalling 700 children aged 7 – 16 (McFarlane, Sparrowhawk, & Heald, 2002). The study of computer games for learning is a relatively new field, and much basic research remains to be done. In his opening speech for the “Simulation to Interaction” panel at the recent Education Arcade, Kurt Squire (Squire, 2004) reported four interrelated foci of required research:

1. Better basic research into learning through games. Propositions like Jim Gee's "the value of 3D and immersion" are important and need to be studied. We can study this, and other issues like social interaction in SWG or how communities support learning today. Without this we won't know what to design for. I believe that studying games will lead to new models of learning.
2. Media literacy / teacher education. Without educating parents and teachers, we could have this, the we could make the best game in the world tomorrow, and they'll ignore it like they did SIM city and the others.
3. Researching COTS in classrooms and after school settings. There are a lot of issues inherent to using COTS that may mean that COTS are unfeasible in a school context. 
4. Build new prototypes. Prototypes allow us to build new conjectures and test new ideas. 
The proposed study addresses a portion of [1], [2], and [3] in that information gathered through it can begin to identify areas of need.

Purpose

The current proposal is intended to be the first part of a two-part study, the main purpose of which is to identify potential subjects for phase two. The phase one study is exploratory, designed to discover who, if anyone is using computer games in the classroom and what facilitated that use. For those who are not using games, the study will seek to discover what barriers exist. Phase two will consist of case studies involving several instances of commercial, off the shelf games being used for learning in classrooms. At the time of this writing, there is still very little data on the use of commercial games in classroom settings, and this study forms part of what is required to build a body of knowledge on the use of games to teach.

This study is largely exploratory in nature, and may become a starting point for much further work. In some senses the proposed work is a pilot study, since very few studies of this nature have been reported in the literature, and of those, only some are in English (Can, 2003). If successful
, this study can be used as a template for further studies. If there are enough respondents, we can begin to get a picture of what subjects and grades would be most amenable to the testing of games. On the other hand if respondents report that they would be willing to try but don’t know how, then this could point towards future work in professional development or in-service sessions.

Before conducting in-depth case studies as identified by Squire (2004) in [3] of the preceding list, it is necessary to discover who would be willing to try using such a game in their classroom, as well as who, if anyone, is already doing so. Identifying barriers to adoption can help in suggesting ways to address resistance. Researchers can only explore the viability of computer games for learning if they can actually be tested in classroom settings. If we are to propose testing COTS in the classroom, and lots of people are already using them, we would proceed differently than if no one is using them, and differently again if no one will (i.e. no one is even willing to consider it). In the latter case, the next step would be a further investigation of why and what, if anything they would be willing to try.

Question(s) to Address

1. Who is using computer games in the classroom, and what made it possible?

2. What would it take to convince teachers to try computer games for learning?

A tertiary goal in this study would be to establish connections between various groups (such as science teachers), and their willingness to try games. Another would compare the respondents’ comfort level with technology with their willingness to use games in class as it is expected that a significant relationship exists.

Procedures

The study proposed in this document will survey all possible area schools (CBE, Rocky View, Foothills, Catholic, and private schools) to see if anyone & who is using computer games in the classroom. 

Implementation and Execution

A short questionnaire will be circulated to schools, and all teachers will be given the option of filling out a paper version, or submitting a form on-line. It will be necessary to obtain permission from the school boards to administer the questionnaire and to use the school mail system where possible, both for distribution, and collection of the instruments. Private schools will receive separate mailings, which will include return postage. 

The questionnaire will be specifically designed for the proposed study; it needs to be easy for users to answer and submit, which will ensure the maximum possible response rate. The questionnaire contains mostly multiple choice style questions, but space will be provided at the end for additional comments. It is estimated that 6000 teachers will receive a questionnaire so ease of data collection will also be an important consideration. The questionnaire will be designed to be machine-readable; researchers will also offer an on-line version to give respondents a choice. Ethics approval will be sought, although it is expected to be straight-forward and no difficulties are anticipated, as all subjects are adults.

The questionnaire will be distributed in October or November as it is expected that teachers will be somewhat less busy during the middle of the term than at the start or end. Since term lengths vary from one board to the next, as well as from one grade level to another, the suggested time is most likely to fit in with the majority of school calendars. Responses will be requested two weeks after receipt, and researchers will be available by phone or email during that time to address any concerns that arise.

Analysis of Results

It is expected to take approximately 15 minutes to complete the survey; it will contain about twenty questions, and total 7-8 pages, including instructions. The majority of the questions require a box to be checked to indicate the user’s response, and almost all variables will be either nominal or ordinal. The variables of primary interest are listed in Table 1. Some of the values will be used to compute two new scales: “Technology Comfort Level (TCL)”, and “Games Readiness (GR)”. The Technology Comfort Level will be computed from the technology use questions, and the Games Readiness value will be computed from the games for learning questions. See the definitions for a more detailed explanation of the two computed variables.

	Table 1- Variables of Primary Interest

	Variable
	Dep. / Indep.
	Type

	Grade Level
	Independent
	Nominal *

	Subject
	Independent
	Nominal *

	Employment Status
	Independent
	Nominal

	Years Teaching
	Independent
	Continuous

	# Students Taught
	Independent
	Discrete

	Average Class Size
	Independent
	Discrete

	Hours Spent Playing Games
	Independent
	Continuous

	Computer Access
	Independent
	Nominal **

	Student Tasks
	Independent
	Nominal

	Tools Used
	Independent
	Nominal

	Games used Now
	Dependent
	Nominal

	Facilitation
	Dependent
	Nominal

	Willingness
	Dependent
	Nominal

	Barriers to Use
	Dependent
	Nominal

	* Multiple answers permitted

** Can be converted to discrete, ordinal values


Although this survey is primarily exploratory in nature, if there are sufficient responses it will be possible to group the responses into various categories, and to use these groups to test a number of secondary hypotheses. Primary categories of interest could include: grade level, subject taught, and these can be compared against the two computed variables: technology use “comfort level’ (TCL), and readiness to try games (GR).

Table 2 - How Each Hypothesis will be Tested 

	Hypothesis
	Variable(s) (Independent listed first)
	Analysis

	Very few teachers are currently using computer games in the classroom.
	Games tried.
	Simple Frequencies

	Science teachers are more willing to try games.
	Subject taught vs. willingness to try games (GR).
	Cross-tabulation

χ2

	Lower elementary teachers are more likely to have already tried games.
	Grade taught vs. games tried.
	Cross-tabulation

ANOVA

	Science teachers are more likely to have already tried simulations.
	Subject taught vs. games tried.
	Cross-tabulation

χ2

	“Comfort level” with technology is positively correlated to willingness to try games.
	“Comfort” rating (TCL), compared to willingness to try games (GR).
	ANCOVA with follow-up if significant


A copy of the draft questionnaire is attached.

Delimitations & Limitations

Results will be specific to the Calgary area, and will not be particularly generalizable until other, similar studies have been conducted in other locations. There are at present no similar studies to compare this one against so only face validity can be examined. Some items are included in the questionnaire to permit an assessment of construct validity, and correlations can be made between various portions of the instrument, for example, questions about student tasks can be related to tools used.

The study is limited to local area schools for several reasons. One reason is ease of access, which also relates to an attempt to keep the budget requirements low. Since this is the first (or nearly so) study of its kind, it should not be too ambitious in scope. In order to obtain what is hoped will be a representative sample, all teachers in the area, at all schools, and all levels of instruction will receive surveys.

Since the questionnaire is voluntary, it will not be possible to determine if the results are truly representative, as some self-selection is to be expected. In particular, teachers more inclined to be interested in the subject matter are also more inclined to respond. Thus a high value for teachers willing to try games in this instance may not necessarily be generalizable to the entire local population. Teachers who avoid using the computer may simply not participate in the survey. However, a high value for ‘willingness’ could be used to justify further investigation of a form that would ensure participation.

Expected Results

The expected results from the primary goals of the study are that most teachers have not tried games, but some would be willing. Others still would be willing if various barriers were alleviated or removed. This would be the minimally acceptable result necessary to allow the second phase (case studies) to proceed.

The instrument includes some basic demographic questions such as grade level and subjects taught, which will allow for various groupings and sub-groupings for correlational tests provided sufficient instruments are returned. The target return rate is 25%, which would total approximately 1500 questionnaires. This should be more than enough to allow various sub-groups to be created and compared.

Secondary results would help to describe the local landscape with respect to readiness and willingness to test games as learning tools. It is expected that teachers comfortable with technology will be more willing to try games than those who are not currently using the computer much in the classroom. It stands to reason that teachers who avoid incorporating technology into their teaching will also be reluctant to incorporate games, although there is no current data to support this belief.

Further, it is expected that newer (and it is assumed, usually younger) teachers will be more willing to try games, as will teachers who have played games for entertainment themselves. It is expected that this value will grow, as more and more teachers entering practice are themselves familiar with games. The author felt that questions about the teacher’s age were beyond the scope of this study and so a positive result in this study cannot actually be correlated with age. 

The proposed study is part of the necessary work involved in creating baseline values for further study. It will provide the data necessary to proceed to the second phase of this project, and it is likely to provide much data that can be used to inspire further studies, both locally, and internationally.

Supplementary Material

Definitions

Games Readiness (GR)

Determined by responses to questions in Section three of the survey: Games for Learning. It will be a function of the games and game-like tools that have already been tried, the teachers stated willingness to try games, and the perceived barriers to use.

Technology Comfort Level (TCL)

Determined by responses to technology use questions in Section 2 of the survey and is a function of the teacher’s use of technology (variety and frequency), as well as that of their students, since it is assumed that a teacher uncomfortable with technology will also not integrate its use in the classroom.

For further definitions of game-related terms, see Serious Games Pathfinder Glossary [http://pages.cpsc.ucalgary.ca/~becker/Main/PhD/Glossary.html]

Proposed Time Schedule for Executing the Study 

Table 3 - Time Line and Budget

	Time
	Process
	Cost Estimate

	July 2004
	Submission of application for ethics approval.
	--

	August 2004
	Ethics approval ~3 weeks.
	--

	September 2004
	Get forms printed

Obtain permission from school boards
	$3000.00 [form design & printing; 6000 copies]

	October 2004
	Conduct Surveys

Tabulate results
	$100.00 postage, etc.

$500.00 [assistants]

$1500.00 [assistants]

	November 2004
	Analyse Data
	--

	December 2004
	Write up report
	--


Sources

School Districts

Calgary Roman Catholic Separate School District No. 1
Mailing Address: 1000 - 5 Avenue S.W., Calgary, AB, T2P 4T9, Phone: (403) 298-1411, Fax: (403) 265-5710, Web Site: http://www.cssd.ab.ca 
Calgary School District No. 19
Mailing Address: 515 Macleod Trail S.E., Calgary, AB, T2G 2L9, Phone: (403) 294-8211, Fax: (403) 294-8125, Web Site: www.cbe.ab.ca 
Rocky View School Division No. 41
Mailing Address: 2616 - 18 Street N.E., Calgary, AB, T2E 7R1, Phone: (403) 250-1504, Web Site: www.rockyview.ab.ca 
Foothills School Division No. 38
Mailing Address: P.O. Box 5700, High River, AB, T1V 1M7, Delivery Address: 120 - 5 Avenue W., High River, AB, T1V 1M7, Phone: (403) 652-3001, Fax: (403) 652-4204, Web Site: www.fsd38.ab.ca 
Model Questionnaires

North Central Regional Educational Laboratory, Question sets for educator: Effective Teaching and Learning Practice http://engauge.ncrel.org/survey/select.asp, Retrieved June 13, 2004

Rockville Maryland: Examples of Technology Surveys http://www.ed.gov/pubs/EdTechGuide/appc-10.html, and http://www.ed.gov/pubs/EdTechGuide/appc-8.html, Retrieved June 13, 2004
Sample Teacher Survey, San Luis Obispo County  http://tpesc.esc12.net/docs/SURVTEACH.pdf , Retrieved June 16, 2004
Attachment: Draft Questionnaire

A draft of the questionnaire to be developed is included as an attachment. It lacks a cover page, but is included to demonstrate the expected size and depth of the questions asked.
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Revolution, a multiplayer online role playing game set during the American War for Independence.


In the late 18th century, tensions between the British Empire and its colonies on the eastern coast of North America were reaching a critical point. From Georgia to Massachusetts talk of revolt hung heavy in the air, and the threat of war lingered on the horizon. The colonists were about to suffer the bloody birth of a nation, a nation that would eventually shape the course of human history. But this couldn't be known by the peoples of the time, who went about their everyday lives much as anyone had through the ages—one day at a time, their only goal to make their way through the world into which they were born. A world that was about to receive a catastrophic shock that could only be expressed by the word on the tip of everyone’s lips: "revolution."


This is the world into which you are born. The year is 1773, the place is a town in Virginia. Over the next ten years, you will face the toughest decisions of your life. There is no guarantee you or even your family will come out of it alive, but your fate has not yet been decided. You will struggle within the throes of History. Are you a wealthy farmer whose loyalty to the Crown will be tested by a son who joins the rebels? Or are you a slave who sees the coming social chaos as a possible bid for freedom? Are you a politician struggling to protect the community through diplomacy? Or are you a merchant seeking to exploit this war for personal gain?� ADDIN EN.CITE <EndNote><Cite><Author>Tan</Author><Year>2004</Year><RecNum>813</RecNum><MDL><REFERENCE_TYPE>16</REFERENCE_TYPE><REFNUM>813</REFNUM><AUTHORS><AUTHOR>Tan, Philip</AUTHOR><AUTHOR>Irish, Jessica</AUTHOR></AUTHORS><YEAR>2004</YEAR><TITLE>Revolution: Game Prototype</TITLE><PLACE_PUBLISHED>Boston</PLACE_PUBLISHED><PUBLISHER>Education Arcade, MIT</PUBLISHER><VOLUME>2004</VOLUME><NUMBER>June 19 2004</NUMBER><TYPE_OF_WORK>Game Prototype</TYPE_OF_WORK><URL>http://www.educationarcade.org/modules.php?op=modload&amp;name=Sections&amp;file=index&amp;req=viewarticle&amp;artid=9&amp;page=1</URL></MDL></Cite></EndNote>�(Tan & Irish, 2004)�


� HYPERLINK "http://www.educationarcade.org/modules.php?op=modload&name=Sections&file=index&req=viewarticle&artid=9&page=1" ��http://www.educationarcade.org/modules.php?op=modload&name=Sections&file=index&req=viewarticle&artid=9&page=1�
































� Note: I realize a table of contents is not normally included when using APA style, but I find them useful for my own purposes, so I have left it in. When this proposal becomes a final draft, it will be removed.


� Successful, in the sense that significant results come from the analyses.
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