Purpose, Hypotheses and Background

The researcher has friends who have or have family members with disabilities
who have been bullied. The researcher wanted to make a difference in how
people with disabilities are treated. About 13% of U.S. public school students
have a disability, and 91% of kids play computer/video games. Last year, the
researcher made an educational computer game called Friends with Different
Abilities (FWDA) with GameMaker 8.1 Lite. The game has 12 rooms and was
shown to be effective in teaching about 7 disabilities (see Table 1; 69 people
from 12-69 years old; see Table 1 and Image 7). The subjects got 59% on the
pretest and 87% on the posttest for a statistically significant difference. The
game is the first educational computer game to teach about disabilities. Itis
published and available to download and run on Windows-based PCs at
www. EducationalComputerGaming.com.
The purposes of this second year project were to see if
o Friends with Different Abilities can be made better to present concepts
about disabilities for increased player understanding.
o Subjects can retain the information that they learned about disabilities.
o Subjects would report a difference in attitude/behavior towards
someone with a disablility after playing the game.
This year, subjects were selected by ages 12-22 to reduce pre-knowledge.
Hypothesis 1. (see H1 — Game Modifications and Table 2)
The educational computer game Friends with Different abilities can be
modified to be more understandable for people compared to last year.
Null Hypothesis 1:
The educational computer game Friends with Different Abilities cannot be
modified to be more understandable for people compared to last year.
Hypothesis 2. (see HZ — Table 3 and Table 4)
People can retain information about disabilities from playing Friends with
Different Abllities for at least 2 weeks.
Null Hypothesis 2:
People cannot retain information about disabilities from playing Friends
with Different Abilities for at least 2 weeks.
Hypothesis 3. (see H3 — Surveys & Post-Survey Results)
After playing Friends with Different Abilities, people will report that they will
be more considerate and understanding towards someone with a disability.
Null Hypothesis 3:
After playing Friends with Different Abilities, people will report that they will
not be more considerate and understanding towards someone with a
disability.

Materials and Procedure

Materials used for this project include
e Laptop computer with Microsoft (MS) Windows and
o MS Word
edit pretest and posttest
write pre-survey, post-survey, and report
o MS Excel for data collection and analysis
o GameMaker (GM) 8.1 to edit the FWDA game
e Google Forms for post-survey and 2"d posttest
e USB flash drive
e Various laptop computers at many school locations to run the game

The steps performed to complete the project this year were
Modify the game based on last year’s feedback (10 changes; 7 were in facts)
Develop a pre- and post- survey about attitudes and behaviors
Put the post-survey and posttest into an online form
Give potential participants informed consent (given to over 300 people)
Administer to 83 people (who were 12 to 22 years old) at camps and schools
- answer pretest and pre-survey
- play the game
- take post-test
6. Send an email two weeks later with a link to the post-test and the post-survey
to complete online
Grade tests & analyze results by making tables and using Excel tools
Write report and presentations
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Image 3: Pretest and Posttest

Pre/post-test for Friends with Different Abilities i o -
Pre/post-test for Friends with Different Abilities

MAME: DATE: TIME: MAME: DATE: TIME:

AGE: SCHOOL: GEMDER: M F AGE: SCHOOL: GENDER: M F

Select the best answerforesach question by circling the letters, b, c ord.

If you do not know the answ

Selectthe best answerfor each question by circling the letter s, b, cord. ver, you can leave it blank.

Ifyou do not know the answer, you can leave it blank.

1. A personin a wheelchsircan be best supported by...
1. Aboutwhat percent of public school studentsin the U.5. have a disability? a. asking if you can help and how you can help.
a5, Bog b. teling themwhatto do.
. ahlways pushing the wheelchsair.

7. Someone who acts out of tum and does not respond when asked something may
have...

b. 13% T. A personwith dyscaelculis can be helped by... ) ) )
c. 18% a. using graph paperand calculator. d. hugging and touching the parsan. ) 8. sutism.
i 2. Someone who mixes up letters and has trouble reading b. ADHD
d. 25% b. using the Intemet. a. ADHD : -
2. Apersonwith dyslexia ... c. listening to music while doing assignments. b. dysiexis c. dySgra.phla.
8. mixes up letters and has trouble reading. d. watching television. c. Aspergers d d'g,l'SH.ExlE. . .
b. hastrouble writing including speling gramme 8. Apersonwith ADHD. .. d. dysgraphia o . . 8. Having suditory support such as reading out loud can best help someone with.....
¢. has difficulty memorizing and understanding 5. mixes up letters and has trouble reading. 3. Someone who has trouble writing including speliing, gn a. sutism.
d. jgmoving around a lot and not focusing. b. cannotgraph points and equations. has; Aspergers, b. dyEcabuli.a.
3. Apersonwith dyslexis can be helped by... ¢. hasdifficulty focusing and is essily distracte b. dyslexia. c. dySgra.phla.
8. watching television. d. hastrouble writing including grammar, spelii c. autism. d. dyslexia. )
b. wsing graph paperand calculator. 9. A person with ADHD can be helped by. .. d. dysgraphia. 8. Writing in smaller chunks and using & word processor program can most help someone
¢. have suditory support such as reading outlo 5. watching television. 4. Someone who has difficulty memarizing and understan with...
d. reading a book siently. b. chunking information and taking breaks. : :ysys:;le 8. dyslexia.
4. Apersonwith dysgraphis... o readin ' n b. sutism.
i . . . - - g out loud. c. dyscalculia. .
a. hasadrf‘ﬁcurthrrf.- focuslnganc!lseamhrdlst d. using graph paperand s calculstor. d. ADHD. c. dysgraphia.
b. cannotgraph !:'F"m.f“-”‘"d lEqU‘-D‘t'C'['E- 10. A person with Aspergers... 5. Someone\..\'ho has difficulty focusing and is easily distr .d- ADHD. )
¢. hastrouble writing including speling gramms a. will stare at you a. sutism. 10. Using graph paperand a calculator can best help someone with...
d. mixes up letters and has trouble reading. ’ . &. ADHD. a. autism.
] ] b. wantsto work in 8 group. c. dysgraphis
5. A personwith dysgraphia can be helped by... . hastrouble in social situations d. vt ) b. ADHD.
. - - . dyslexia. .
a usln.ggrapl'! peperand calculator. . d. hastrouble resding and writing. §. Someone who has trouble in social situstions may hawve & dmb”'?'
b. having auditory support such as reading out . . a d leulis d. dysgraphia.
- ) - 11. A person with Asperger's can be helped by... - dysca . = ; . .
c. watching videos and television. . b. ADHD. 11. Chunking information and taking breaks can especially help someone who has...
. ) 8. watching the person closely. )
d. writing in small chunks and using a word pro b di tloud c. dysjexia. a. ADHD.
6. Apersonwith dyscaloulia... - e ||.'|gc-u He- ) d. Aspergers. b. Aspergers.
&. mxes up letters and has trouble reading. c. hugging and touching the persan. c. dysgraphia.
b. hasdifficulty memorizing snd understanding 124 d. hee;:-lng t:_IHQErOUtmEEHd visual d. dyscalculia.
¢. hasdifficulty focusing and is easily distractec -fLpersan w C.:u Etmft : dwh vad i 12. Keeping things routine and visual can especially help someone with. ..
d. hastrouble writing including speling, gramnm 8. maysctoulotium arnot respandwnan as sometning. a. dyscalculia.
b. mi¢es up letters and has trouble reading. .
b. Aspergers.
c. cannotwalkor un. 4 hi
d t graph points orequations £ cysdrapna.
- cannatgraphp 9 : d. dyslexia.

13. A person with autism can be helped by... 13. Allowing & person to have rituals and space to calm down can help someone with

8. hugging and touching the person. 8. sutism.

b. allowing the person to have rtuals and space to calm down.

b. dyscelculia.
c. working in & group in an open ares. c. ADHD.
d. reading out loud. d. dyslkexia
14. A person in & wheelchair can be supported by... 14. About what percent of public school students in the LS. have a disability?

a. asking fyou can help and how you can help. 8. B%

b. telling themwhat to do. b. 13%

c. ahvays pushing the wheelchair. . 1B%

d. hugging and touching the person. d. 25%

Game Modifications (H1)

Image 4. GameMaker Development Tool

TN e — C —
File Edit Resources Scripts Run Window Help
DBHIROIP P @PELELRNTZ@O0E+F| O @
) Sprites - S i e
) Sounds |2} Room Properties: Science lell®]|'s
S vI9[D#22130 6wz [swy2 @S] pp 0
) Secripts | backgounds I views |
- Fonts objects | seltings [ tles
) Time Li I L . ——
Lol VV om to Your scierce cjass.
.| Wepave a fin curfa §
Ecy I i i y BLE| B
= [ *|andjis easily distracted. " 1 CLEIENT
B civty tisoder of ADHD | ¢l :ﬂlgg »
£l ot -ComdH mkl;('@ A =
Selert fach hny, fa: i ey
se ’ItC Id Ip <l :%:né 3700
(E=3 oy =)
Events . Aetors Move = g
. st goigmeor B9 BB [ ¢
3 o & giﬁrm fud k] Set varisble gobal engish 0 0 H g
G-é] & <Uj war| Set variable global math to 0 @ @ 3
71 50ld S <Right> E] Set variable global science to 0 Jump ;?j
& Oowy uaR| Set variable global socialstudies to 0 ﬂ
N | [V] Persistent uaR| Set variable global library to 0 i‘
B Paent <no parent> = ElSei variable global computers to 0 @ % ’
Mask: fcsame as spite> & ) Create instance of object Austic Kid T E =
@) Show nfomation | G| ﬂ
— L]
hadvent | I% ﬂ
) (o) i
Where Modification
outside school Press --> Click
hallway added instruction to move with

computer lab
hallway
English

gym

math
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message boxes --> larger text boxes

added text to go to the bus door

Image 5: Example Game Modification

Weicome to social studies.

L by having hem use a computer for word
- processing and witng in small chunks

Cick here 1o contruwe

.‘ o Welcome to social studies.

We have a student who has i T
, includi e a student
b T T v e
Move/drag the paper to something grammar and spelling issues.
e < Move/drag the paper to something

Yes, you can help a person with dysgraphia

Carol Luckhardt Redfield, PhD, St. Mary’s University, San Antonio, Texas
Crystal Redfield, John Jay Science and Engineering Academy San Antonio, Texas

The Effectiveness of an Educational Computer Game about Disabilities

Image 2: Taking pre-test, Playing game, Taking post-test

Test Data Table 1: Percent Correct on the 14 Facts for 12-22 Year Olds  Table 3: Retention of the 14 Facts 2+ Weeks Later (H2) Table 2: Compare 2016 to 2017 Scores of 7 Changes (H1) Tat_)le_ 4. Scores and T-tests (1)
Disability | Class | Characteris- | Activity | ‘16 ‘16 47 | 471st | 17 | 7 1st | 17 2nd | [ Disability 17 17 1st 17 2nd Disability | Characteristic/ | 16 Protest 16 6 17 7 1st 7 T— Description | N Pre | Post |P-value
-room | tic Pretest | Posttest | Pretest | Posttest | Pretest | Posttest | Posttest Pretest Posttest Posttest | Preto 1st | Preto 2nd | Posttest helped by % n=55 Posttest | Percent | Pretest % | Posttest | Percent e of % |[%
/'helped by nz/;5 nz/;5 ni/gs ni/gs n:/ZZ ni/jm n:/jlz ni/zz ni/zz n(;/zz Posttest | Posttest | Difference % n=55 | Increase | n=83 | % n=83 | Increase | Increase All 2016 69 |59 | 87 [1.3x106
ADHD [scence [ Hardtofoous [Read | g7 | 93 | 82 | 94 | 88 | 95 | 98 | |40 88 | 95 | 98 7 10 3| 76 | 93 | 22 | 69 | 8 | 17 | -5
distr:cted take breaks 12-22 55 601l 88 8.1x1013
infcf:]muzzon, 2255:4 76 93 57 83 69 81 81 69 81 81 12 12 0 Asperger’s | KelelO routine, 62 33 34 36 31 125 91 .ye;-gslgld
take breaks _ YRR In
Asperger’s Compu- | Troublein Read 76 93 51 94 60 100 90 Asperger’s 60 100 90 40 30 _10 Autism f:stpc::dOftum’ not 93 83 _11 90 90 O 11 A” 2017 83 68 88 62X1O_15
ter social
situations Dyscalculia Ursae ;ai\:]culaato;,r 45 79 76 45 74 64 -12 (12'22)
e ol | | 62| 83 | 22 | 86 | 36 | 81 | 83 36 81 83 45 47 2 Srepnine pep Pre-1st | 42 |71| 91 |1.1x103
: r Dysgraphia Write small post
Autism Library | Act out of C;!Iide 93 83 83 89 90 90 98 Autism 90 90 98 0 3 3 chunks, Word 21 52 148 21 62 195 47 Pre_an 42 71 87 99X1O'8
i bystexia | Useawdtoy |93 |75 | 23| 90 | 76 | -16 | 7 | |post
Have Read >uppor i
tuals, 79 | 93 60 87 76 86 95 76 86 95 10 19 9 Physical | Wheelchar-ask it - 57 - 28 100 1 14 All2016 | 152 | 65| 88 |4.4x1026
space to can help + 2017
calm
Dyscalculia | Math Difficulty with | Read Dyscalculia
math facts 3 | 76 46 )3 2> 73 7> 22 93 9> 38 L 2 Pre-Survey Questions Image 7. Histograms of 4 Pretest and 5 Posttests (H?2)
caItJ:IZtor, lsle;f);:czt-s 45 73 37 80 45 74 76 45 74 76 29 31 2 y Pra=test 20146 n=69 all Post-test 201
graphing - What would you say your view or
paper attitude is about someone with a
i ocia rouble ea i disability?
Dysarapnia :tuditles Ivriti:lg, e 21 66 20 77 17 69 74 Pysgraphia 17 69 74 52 57 5 - IIis)i ;c;g know someone or multiple
spelling, people with learning or other
grammar, disabilities?
usage - Ifr)]/esdandbylou know, — .-..I.l. —r— II.
Write small | Dra what disabilities? e - _
chunks, Word papger 21 152 24 76 21 62 67 21 62 67 41 & 2 - Do you see yourself behaving or ' g~ - ' —_—
i nglis ixes u ea - acting differently with someone with
e et :\Stters, i e 86 90 94 93 98 95 100 Pysiexia 98 95 100 -3 2 5 a disability compared to someone Pra-tast 2016 | Post-test 2016 =55, 12-22 years old
reading without any known disability?
troubles - If yes, how do you
Use Collide act or behave differently?
auditory ith 93 | 72 86 87 90 76 93 90 76 93 -14 3 17 ‘Have you seen any bullying of
support book someone with a disability?
Physical Gym/PE | Wheelchair- | Find Physical 88 100 100 92 12 0 - How do you think it might
ask if can help | glasses 76 97 80 100 88 100 | 100 be stopped? .Il l lI -
% in schools | Office About 13% US | Read % in schools = . . = = I Bm
with public school 141 37 20 1 24 | 31 9> 67 with disabilties | >+ 95 67 64 36 -28 '
disabilities e ' ' e
Post-Survey Questions —
o Pogt-test 2017 =k all 12-2 7 vesr okds
- Do you think your view _has
mage 6: Friends with Different Abilities (FWDA) Game Play Flow oo People Wil
- If yes, how do you think
it has changed? I
- Do you think you have or will ' I
behave in a different way than ————--.I.Il. = — = N -I-

€ FDA: Social Studies

§%= \Welcome to social studies.
L. ¥ We have a student who has
®  trouble writing, including
~ grammar and spelling issues.
|  Move/drag the paper to something
- in the room that may help.

-

having trouble reading.

He has dyslexia. Go pick up the book
and read out loud to help him.

O FDA: Computer

Welcome to computer class.
We have someone with Asperger's
which is.a mild form of autism,
but those students often do well
in computer work.

Click on a computer to see more.
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You are in the language lab.

Sed non hic genus.

(Latin: You don't have a class here.)
Click to return to hallways.

|

Look there is Andy
in the gym.

- It looks like he lost
| something.

- Do you move the
- wheelchair around
- oraskwhatto do?

- Click on your answer.
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Your Classes

A100 English
A200 Computer

Gym P.E.
B400 Math
C100 Social Studies

C400 Science

Click here to go to the haliways. * ¥ ¢

o
e

Welcome to your orientation at John Jay
High School, home of the mustangs.
You will learn where your classes are
and about disabilities that
some of our students have.
Did you know 13% of students

7 W click on items around the school.

Game goal:
Visit all your classes,
and then go to the bus.

in U.S. public schools have a disability?
Move your mustang with the arrow keys, and

Visit each of your classes, then go to the buses.

Click here to see to your schedule.

o FDA: Science

—

" Welcome to your science class. =
"*_Wehave a student in our lab
| -%4 who-has a difficult time focusing
e and is easily distracted.

" She has attention deficit e
* “:. hyperactivity disorder or ADHD. = " X G ol cu;
- ... What you think could help? L

Select each box to
see what could help.
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B Welcome to math class.
We have a student who has difficulty

understanding math facts.

Click on things that you think might help.

R " Click here when you are done.
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0 FDA: Library

A person with autism

may need space away from
other people and activities.
Having rituals can also help.

Click here to return
to the hallways.

O FDA: Bus Ride Home

=
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All pictures, images, figures, charts, and graphs were taken or made by the researcher or mentor unless noted.
Acknowledgements: The researcher is thankful to the JJ SEA teachers, St. Mary’s University, and all the people who played the game.

before?

- If yes, in what way?
- Would you be more
understanding?
-Would you be more considerate?
- Would you be more
accommodating?
- Would you report or try to stop any
bullying of someone with a
disability?
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Post-Survey Results (+3)

Three questions with some responses on the post-survey of interest:
90% reported that they would be more understanding.
93% reported that they would be more considerate
98% reported that they would be more accommodating
Do you think your view has changed about people with disabilities?
- It has taught me to be more accepting and understand
what they go through.
- I now understand how these individuals are affected and
what can be done to assist them.
- | have more respect towards them and I’'m more understanding.
Do you think you have or would behave in a different way than before?
- | would be more accommodating to their needs and be more patient.
- | learned really good tips regarding how to treat people
with disabilities.
- | can help them now.

Data Analysis

Hypothesis 1 to see if Friends with Different Abilities could be modified to be more
understandable is rejected (see Table 2) given that

o only 4 of the 7 altered facts were improved on (with an average of +18%)
Hypothesis 2 to see if someone can retain information about disabilities from playing
Friends with Different Abilities at least 2 weeks later is accepted (see Tables 3 & 4) since

o  71% on the pretest to 87% 2"d posttest for a statistically significant difference

O some fact percents decreased, so it is not likely that they looked up answers
Hypothesis 3 to see if someone’s attitude or behavior can be altered to be more
understanding towards someone with a disability is accepted (see Post-Survey) since

O on average, 94% of the 42 responding said they would be more understanding,

considerate and accommodating.

Further Studies and Conclusions
Further studies could include trying to observe behaviors in a controlled situation and take
further posttests. The game could be expanded to include Downs syndrome, physical
disabilities, and mental disorders. Simulations of disabilities could be added to the game.

This year’s project affirms last year’s results and showed that someone can retain the
iInformation learned about disabilities by playing the game Friends with Different Abilities.
Those who responded to the online form reported that they would be more understanding
and considerate towards someone with a disability. Hopefully, less bullying can result
from more people knowing about disabilities.
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