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The purpose of the study was threefon to determ1ne the mode s
v1"and use of. games for teaChmg h19h schooT chem1stry, to deveTop an’ -
tb:assessment 1nstrument for the assessment of games for teach1ng chem_f, .

-i,t1stry, to deveTop a compend1um of modes of - use -of games for teach1ng3;'

;i’?h]gh schooT chem1stry A survey quest1onna1re was prepared and- sent ;;'g

5Lfto a samp]e of chem1stry teachers ResuTts 1nd1cated that chem1stry]7fﬁ$l:ﬁ'

':jlteachers had had 11tt1e exper1ence w1th us1ng games for teach1ng

-*ﬁFurther, they 1nd1cated that teachers requ1red pract1caT 1nformat1on

:ffto enabTe them to make a dec151on about thp use of games for teach1ngi”r; o

‘”a}Vt Gam1ng experts agreed that there was a need for a mians of 1fj*f.f~75hﬂ

'f;assess1ng games for teacher use ’ Cr1ter1a for such an assessment

‘°_L1nstrument came: from respondents to the survey questionna1re gam1ng

i ékperts and exPerts in curr1cu1um mater1aTs evaTuatlonL The 1nstru--f Y.

-fument was modeTed, 1n the ma1n, after the proven format des1gned by the

;TEPIE assoc1ates The games assessment 1nstrument had three ma1n parts,,ﬁh"

%hnameTy Part T dea11ng w1th the phys1ca1 character1stics of the game,s
jf‘Part 2, dea11ng w1th the prerequis1tes required %Z: the use of the f-‘*’*
:7:game, Part 3 deaT1ng with the 1nterna1 cons1stency of the game | |
| Teachers respond1ng ‘to. the survey quest1onna1re 1nd1cated that

-,they requ1red some 1deas about how they coqu use games for teach1ng

-"ichem1stry The compend1um of modes 1s a conctse coTTect1on of ways _f ,,';h -

/

) ed sources of 1nformat1on for th1s

_sin whtch games coqu bei

A



‘compend1um came from respondents to the survey quest1onna1re, g—/y
"A;mater1a1s, and from gaming experts.~ The use of the assessment ,f.' :'u‘,@h
-1nstrument and the 1deas from the compendium shou]d resu]t 1n

-successfu1 gam1ng 1n a chem1stry c]assroom

Al 3
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B
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£
Lo



?fnf the study go1ng

i AkaNowLE'pGEME‘nT_s?’_ IR J |
g wou]d 11ke tols1ncere1y thank my superv1sor, Dr Marsha]] Nay,
N L : . .
fo?’hls ass1stance throughout th1s study e ,*} e ,f’_ e

I wou]d a]so 11ke to thank the members of my. comm1ttee

He1d1 Kass and A] Mackay for the1r help and adv1ce

J[f{A spec1a1 thank you goes to the graduate students who gave of ilgf

”*=athe1r t1me to adv1se, encourage and otherw1se ass1st 1n keep1ng

fiffFurther thanks go to the chem1stry teachersxof the Edmonton»ﬁff
”1fpub11c and Separate h1gh schoo]s who took the t1me to comp]ete

'-“the survey quest1onna1re ;gﬂzﬁf

3tf?5To my.- ch11dren, Pau1 He1d1, and Gerhardt goes spec1a1 thanks

lfjrnfor the1r understand1ng and encouragement "Go and f1nlsh

e*ifyanother chapter ton1ght Daddy, so that we can have you back
e'ffaga1n n;].'” AT e ' RN

~¢f}aTo my w1fe Hertha goes my heartfe]t thank you for her unfa111ng

,»//_-- .

~

.sft1ove and support throughout th1s venture



TABLE OF CONTENTS

”fChapter ‘ _{ N : Q
1 THE PROBLEM _,;‘yh.f.‘; AR ;t;i.f;..fevgi'f_s h
e Background to the Prob]em S i Qfgr.f; i»;,;;.’ ﬁg‘: J'”:fa;‘
_ Statement of the Prob]em ;@j.,it.fiuiv,vé ,;;vél.];}i’h  52f;f
£ 0vera11 D§s1gn of the Study . E';‘}‘:Ef‘;igtf :;% oo {?:é'lhﬂ,
"f,Def1n1t1ons g}f.;;h;.jiﬂ.ﬁ,;;f.]f}}':;iﬂtii,,h§;; ;; t?“'tgzgf“
:‘f}fThe De11m1tat1ons ‘;f;fjfng;gﬁftf';E;'Ei;_t ;:;E;E{*'ﬁg“4'7
LV'R:Out11ne of the Thes1s,;lt,:.fjli ;;};t;;j;ffxff;T,ﬂ;ffi”fhjiéh;;:-[i

’ff,hg' THE RELATED LITERATURE f?:57r54,{;Efff;aklﬁ“%t?;Qf§;4[¢?7}:fﬁ

;rfIntroduct1on »
Htiﬁfl#ﬁf?lA H1stor1ca1 Perspect1ve .:.!:ZITQEih?i?h.gif:h;';ig}ifFf;-,gfj??fi
"451;@Modern Deve]opments ;f;{E;ii»?h?f;“?e}f;i:fhl{f;frtéhihéifvk;;‘?fe'

}HR’7;;A Ba51s for Educat1ona1.Gamesv ;E:i;f;7}J;hfftigf,#;it:V i,;w;i"fg-;};;

E*i‘” 3 RESEARCH DESIGN ‘;;fﬁ[;];‘;7{f;ﬂ;t;;;f;};,;t3f.,3,,_;;;it_igazjjj?f'ff;’i’!
e The Survey Samp]e i;;;h}fE-?{;ffiiiff-f;ER:; },;t;}. T;;Rsz}i;SRE:?;;
The Quest1onna1re .V;R.E:;;Elj;h.-;T;;.3:_.':h;fﬁ5;tnh,ﬁ33;'i':_h
";‘;H'ffiésyb"fu:'

Va11d1ty and Re11ab111ty of the Quest1onna1re



| hapter . ;».si ”"»'} i _'s__ . S Page
| ;Adm1n1strat1on of the Quest1onna1re.n. . QS;ZfL;‘,';u;i;; 38

' Ana]ys1s of the Quest1onna1reefti, . .:; _‘.ff R ‘r“fj38‘

) i _n ,A
. ._-'

LR question 6 oL, 80
st T L s
23;efQuest1on 8 ,”f Q.}fﬂvﬂins;fﬂiin;fiif@if} Ve B3

Hypothes1s 2 W ﬂi;SEf;E?;}i;eS”{ Snffi?~f:e:f{SQ 'f759ff?f*f{7' -

Chapter Summary and D1scu5510n B R L R

THE ASSESSMENT INSTRUMENT .f-‘;"riﬁz-HFff',f.~,;;ﬁg.}j;1ftfij_65- R
The fleed for an Assessment Instrument . ... ... 65
The Assessment Instrument ;”:Sj74f?w:7lnﬁf;;;”,7ﬁféft"n.j§617 S

'*"5@“”Vﬂ1=f¢?¥teaﬁffit;;;y~;g}f;;,p.;}t'~7T;)u;;.'



4; Chapter -

;VS‘ A COMPENDIUM OF MODES OF USING GAMES FOR TEACHING

C.. Page

- CHEMISTRY . ;':‘;,, D ;:J“,a.jﬂ ; .t,‘,‘. L Z Lo 13

SuggestTons for Gaming g-,fI-a7ﬁ Lo ,'. .',_,fINI"f;'_ 3

The Compend1um of Teacthg Modes.:.*I';A.T. e

. N'Games for Process,Skll] Deve]opment

T-j‘Games for AttTtude Deve]opment O }EQ'}.Q:I .

' Games for IntrodUCTngga UnTt f N {';“573..._ T

Gaqu for Dr1]1 and PractTce of Content

/ R
'Games‘to IndTVTdua]Tze InstructTon . ‘f?:f e

| "'Games for InouTrTng into. SCTentTch InquTry Nj o  °80‘“.

'ix*y, DTSCUSSTon And Summaryri,-:g,f],‘lfif{.f"gv,‘}t;N;ui.:,'”:81 o

” ;:»7;, SUMMARY CONCLUSIONS D RECOMMENDATIONS SRS Lo 8

Summary and Conc1u510ns 83

SuggestTons for Furthen Study o .'. Ce e ,f_

Cu REFERENCES

/

j'ffAPPEMDIx i

‘NQAPPENDIX 2
.iifAPPENDIX 3

/o

NINNAPPENDIX 4
:_E'APPENDIX 5.
‘ ]APPEHUIx.s.

/

'ALBERTA HIGH SCHOOL CHFMISTRY PROGRAM OUTLINES i,Tf*f}szzi_;;rv :

,:. ../ _.

SURVEY QUESTIONNAIRE .“.l.?}';7ﬁ”. IR
i C°Ver1ng Letter AR S ML

QuestTonnaTre ST ;A;A._.,.;;i,l.,.n;j{*;;:‘_}.1

.THE GAMES ASSESSMENT INSTRUMENT . ~N5N}Q*;:755?f§})hﬁff1°95f3’¥7f5’\
ALBERTA HIGH SCHOOL OBJECTIVES N o e L

ScTence ObJectivesv A;;jQMQ ;]Q lf;f}fL?gf,f,f;V

Chesttry ObJectTves

GAMES SUITABLE FOR CHEMISTRY TEACHING }f,j~j-_;n“fj;]3125_“~»' o
A SUGGESTED ABRIDGED GAMES ASSESSMENT INSTRUMENT,f}*f}fL135;Uf;ff:*v.

]OTaaff;M;M_;



57'7'D1sadvantages of Games . afa_-*},éf;igv;};'. S

' LIST OF TABLES" -

..n:erars of Teach1ng Exper1ence and Un1vers1ty }
- - Education for Fema]e and Male Teachers in the el e
,j.'Sample Cee ._. ;.,_, . :.. R . e ce

. nf-D1str1but1on of the Teach1ng Loads of the o |
Respondents *gf,_.v._, ol .»,,.., R ..,..:!a,'.f. :

N f; How Often Games Were Used in Teach1ng Chem1stry

>

..ﬂ;'The K1nds of Games Used by Chemlstry Teachers
:G'Clrcumstances Re]ated to Came Use

.;fdilnformat1on Requ1red by Teachers :fﬂ,; ;U, ng@l,f ;.L'Tﬁ . 4
._n,{Purposes that Games Can Serve N f-.‘.x;jj727;f,'.f;;;“ GfUSiojhd"

.iadfCr1ter1a for Se]ect1ng a Game ; .,,.;,;_;i;r;c. hl

' \-Page

ao

"
a3

s
;G:g;qs .
R
e

ﬁWays of Usung Games f;;ﬁl@zgagzj.}faﬂofgcs5g'}2lj.:1};;]f”,r,u

{_ff,Use of. Games and Years of Teaching. Exper1ence "_“ o
'¢:FPEQuency and S1gn1f1cance of Responses.;;u; ;j;ﬁas;;;ivs_

U:Use of Games and Years of Post Secondary Educat1on S
vj'of Teachers Frequency and S1gn1f1cance of Responses,g;rb‘\

\ﬂ Summgry of Teachers Comments and Suggest1ons :;f:~?f}gﬁ,6234f3“§“ i

]

e

. Compet1t1on in Gam1ng ._;f:f;d;igfff,f{:;igf._;}bs;;;'ﬁA} ﬁU55 IR B

}_5f‘Advantages of GamesA._}m.;;f;j;3;pi%IU;flfffif;f;;;m::dfftf£5§}'iQ‘T;U:E

S e



’*:ﬂﬁ-{dents 1n a mean1ngfu1 way

O CHAPTERT

" THE PROBLEM S

Background to the Prob]em

[ LSt N

The teach1ng of sc1ence requ1res the act1ve part1c1pat1on of

‘fstudents Bruner (1966) ca]]ed for “v1car1ous exper1ences" wh1ch mode1v {;'A

"Lfrea1 11fe He contends that un1ess students are ab]e to put 1deas to

”d'guse and test the1r re1evance, the 1deas become mean1n@1ess Among the '

ﬂ'suggest1ors for mean1ngfu1 act1v1t1es Bruner 1nc1udes educat1ona1

| »'fﬂ-games Many others (Abt and Cogger, 1969 Boocock, 1966 Co]eman,‘ ': °
37::1966 Doran and watson, 1973 Tansey and Unw1n, 1968 Spencer,_1977)

Hh.f ecepts, to develop h1gher cogn1t1ve sk111s attltudes and procedures,

‘11ffand to he]p students to see the re]evance of what they are 1earn1ng

i They see the use of educat1ona1 games as one strategy to 1nvo]ve stu-»
R S T SN “’,:igfhﬁg“ L

e .,,‘ Much of the emphas1s on the use of games for teach1ng has beenf{fff T
yfifit:1n the soc1a1 sclences (Abt and Cogger, ]969 Megarry, 1975, S
»‘T~;thwe1ker 1972 wentworth and Lew:s, 1973) Yet the potent1a1 that

'F*ff_fgames possess for 1earn1ng ought not to be overlooked for science

";hipo1nt out the va]ue of us1ng games to mot1vate, to test 1deas and con— {tgﬂ S

}"*f“ teach1ng (Bruner, 1966 Abt and Cogger, 1969 E111n on and Perc1va1i'f?f§7.f?.‘fﬂ

'7731977 Doran and Watson 3@73 Spencer,,1977) It 1s true that science :yf_if"v‘“

”'~9flgames have been deve]oped and pubT1shed but they are g1ven 11tt1e

: vJ_':,'v’ 3 :

':‘fx_yattentlon 1n the several game gu1des that have been published (Megarry,‘;"ij o



Y
1975) Because the deve]opment of science games is st1]1 in its 1ntancy,
the qua11ty of the games avai]ab]e 1shvar1ab]e (F1etcher 1971 b;

[
‘\Twelker 1972 Wentworth and Lew1s, 1973 Spencér, 1977) Consequent]y

'the sc1ence teacher must have some* way of eva1uat1ng games for their

' fapproach or mode of p]ay, for thewr qua]1ty or content and for the1r

appr0pr1ateness ina part1cu1ar c1assroom settlng It 1s h1gh1y

'.1mportant for the success of the game, in teach1ng and meet1ng obJec-

"‘jt1ves that the teacher be thorough]y fam111ar W1th the game, its for-

mat, procedures and obJect1ves as we]] as su1tab111ty to class needs |
' .__(Gordon 19703 F]etcher, 1971 B; Megarry, 1975; Tansey and Unwm, 1968;
_Twelker 1972). L B R |

,;Statement of the Prob]em

~The- purpose of th1s study was to | |
' ,]; Determ1ne the extent and mode of us%!of games by a sg]ected '
‘ samp]e of ‘high schoo] chemistry teachers
: 2._ Seek answers to the fo]10w1ng questlons |
| (a) Is there a re]at1onsh1p between years of teach1ngk
' exper1ence and the use of games by chem1stry teachers
(b) Is there a. re1at1onsh1p between years of post-

secondary educat1on and the use of games by chemistry teachers7

3} Develop an 1nstrument for asse551ng the potentla] of games .‘
: for 1nstruct1on in chem1stry ‘ » | |

4. Prepare a compend1um of modes of us1ng games for teach1ng
chemistry. | |

~ Overall Design of the Study S

‘Theﬂproblem-was approached as follows:



‘~1.‘ A quest1onna1re was sent to a selected samp]e of h1gh schooTh'
chem1stry teachers (Append1x 1). The sampTe cons1sted of h1gh '

| schoo] chem1stry teachers from both the Edmogton Pub]1c and Separate

- School systems The results of the quest1onna1rtewerecompt]ed and. used

to determ1ne the extent and mode of use of games. by these teachers
2. .The quest1ons posed in the statement of the prob]em were
‘.n;restated as nuTT hypotheses and the1r s1gn1f1cance was tested us1ng
the ch1 -square" stat1st1c | | |
3. Informat1on from the quest1onna1re, -as weTT as. that from
seTected references, was used to deVe]op an 1nstrument for assess1ng

the potent1a1 of part1cu1ar games for cTassroom use (Append1x 2)

4. Informat1on from the questlonna1re, from seTected references -

- on the use of games in: the c]assroom and from other teach1ng areas,

f_‘“ Def1n1t1ons

‘*1T1ke Soc1a1 Stud1es was used to comp11e the compend1um of modes of

- us1ng games for teach1ng h1gh schoo] chem1stry
- : Ciig

An educat1onaT;game o:\s1mu1at1on 1s an. act1v1ty wh1ch 1m1tates :

.'reaT c1rcumstances and a1ms to teach or deveTop one: or more of the e

"~.'foTTow1ng content, sk1TTs, and att1tudes It-may Jncorﬁgrate ruTes,

T;Ta time span and compet1t1on P]ay1ng the game or gam1ng coqu 1nvoTvei
'c.such th1ngs as game boards, cards or d1ce, it may 1nvo]ve peop]e },j |
pTay1ng roTes in a g1ven sett1ng, or 1t may be a comb1nat1on of these.
The mode of}us1ng a 'game 1s the way 1n wh1ch it can be used to |
teach or deveTop know]edge, sk11]s, or att1tudes .

The ompend1um of modes is a- concise coTTect1on of ways in wh1ch

'games cou]d be used for teach1nq chem1stry



ilvcomputers are generaTTy not ava11ab1e for use 1n the h1gh schoo]

The assessment 1nstrument prov1des 1nformat1ve, ana]yt1ca1 and

\

,A1n part Judomental components for assess1ng chem1stry games In the ;

| . EPIE mode the f1na1 dec1s\on about the acceptab111ty of the game is

o \
left up to the user S U
“",‘%\'V‘. ! St

The DeTimitations"‘
15 The study was de]1m1ted to h1gh school chem1stry 1nstruc—
jtion Since th1s was the researcher E teach1ng area, 1t was both -of |
>'1nterest to h1m and a]so of pract1ca1 va]ue in h1s teach1ng

| 2 . The study was de11m1ted by 1nv01v1ng chem1stry teachers

"~ from Edmonton h1gh schooTs B i Vo ;j.. ‘-tpag't
- ’. 3 The study was: de11m1ted by\not 1nc1ud1ng Taboratory
»h_exerc1ses, even though they 1nvo]ve an ”1m1tat1on“,of the act1v1t1e5'

of. sc1ent1sts R | | | : R

| 4. The study was de11m1ted by not 1nc1ud1ng computer s1mu1a-

'fvtionS' ATthough 1nnovat1ve th1ngs have been done with such s1mu1at1ons,;-“

l’:CTassrooms ;- 5‘:_” f»ff’j' IR R “_“~‘ 3 1/': p ..' : T

5', The study was: de11m1ted bv us1ng seTected chem1stry games

f_ifor 11]ustrat1on L ,1' ’-'_ ‘.;‘7~‘” ;;§-f‘1£:/‘>f

"6;_ The study was deT1m1ted by us1ng on]y face va11d1ty pro—- 3

Tcedures for the assessment 1nstrument _ ‘ .:,i

. ‘tT; Tg% study was de11m1ted by us1no verbaT responses and -
'reported use of g;mes by teachers as part1a1 sources of 1nformat1on f

- for the deve]opment of the compendlum

, 0ut11ne of the Thes1s

The study is. orgahwzed around seven chapters In Chapter\l
A

.



the prob]em is'introduCed'and in Chapter 2 the reWated 1iterature is

reviewed The survey des1gn is d1scussed in Chapter 3 and the resu]ts

hare presented in Chapter 4 The deve]opment of the assessment 1nstru—h f'

-~

fmment is d1scussed 1n Chapter 53 the 1nstrument 1tse1f is found 1n the’

‘appendwcest In Chapter 6.the comoend1um of modes of us1ng games for :‘-d
iteach1ng chem1stry is- deve]oped - The summary, conc]us1ons and |
\ recommendat1ons are found 1n,Chapter 7. The append1ces 1nc1ude ;

lrsuch thlngs as the assessment 1nstrument, survey quest1onna1re and

{
11st of ava11ab1e games



- CHAPTER 2.

- .Introduct1on

The purpose of the rev1ew of the 11terature was to br1ef1y

'trace the or1g1ns and evo1ut10n of educat1ona1 games As we]], var1ous

AN

hexper1ments and 1nvest1gat1ons of an educat1ona1 nature wh1ch re]ate to

'the use of games in the c]assroom and subsequent c1a1ms on the1r

ieffect1veness are rev1ewed Howexer, 1t must be stated that most

'references in research and exper1mentat1on come from the area of the

' 'soc1a1 sc1ences L1tt1e research has been found that re]ates;d1rect1y

: :,to the use of games 1n the sc1ence or chem1stry classrooms Conse- , 11

RS

©THERELATED LITERATURE -~ 1

Aﬁquently, 1nferences must be made from the resu]ts of the research 1n*'g"A

E]

< sect1on : "1-9 L ,_‘,-'-\_;5:— fe;,,gvu'c“ij

}fother subJect areas wh1ch can be app11ed to the teach1ng of chem1stry

‘A

a S1nce the 1nterest 1n sc1ence games 1s grow1ng, 1t is expected that

',research on the1r use in the/sc1ence c]assroom wou1d grow as we11

/

hc:,(SPencer, 1977 E111ngton and Perc1va1 1977) e i

A H1stor1ca1 Perspect1ve

It 15 1mposs1b1e to estab11sh prec1se1y the h1stor1ca1 or1g1n

the framework of the1r h1stor1ca1 contexts, are described in th1s :h:i“f',:

e

o Games, ath]et1c contests and other publtc spectac]es were a’

sa11ent feature of the soc1a1 and re11glous 11fe of ancient Greece and

a .

N

:._of games (Inbar and Sto11 1972) 1' However, some deve1opments w1th1n 'ff; xfp*



-Rome The Greek games are sald to have p]ayed an 1mportant ro]e in therg

deve]opment of an- apprec1at1on for phys1ca] beauty,‘so typlca1 of Greek"‘\

art’ and 11terature The Roman games became an 1mportant means for

po]1t1ca] 1eaders to ga1n favor w1th the peop]e, games were no 1onger f

"nheld pr1mar11y for thetr re11g1ous “and soc1a1 reasons but were called

when po]1t1c1ans be11eved that it was: to the1r advantage to do 50

| (Robb and: Garr150n, 1963)

Chess was, deve]oped some two thousand years ago as a repre-

'_.sentat1on of war and 1s said to be the o]dest m111tary game éTansey
f‘and Unw1n, ]968) From chess there deve]oped more 1nvo]ved and -
‘hstrategtca11y soph1st1cated war games as the need for prepared know- ’

_ledgeab]e m111tary personne] arose the batt]ef1e]d was. no place/to

1earn strateg1es because one bad dec1s1on cou]d prove to be fatal

A

"(Carlson, 1969) | o e |

- The carnlva]s of the anc1ent and med1eva1 wor]d were a]so a k1ndt17"
:‘of game and have been 1nterpreted as 1nst1tut1ona11zed s1mu]at10ns ‘
:':Peop1e, whether young or o]d r1ch or poor, master or s]ave, cou]d

| ”aexchange ro]es for the durat1on of the fest1v1t1es They could thus

"'_1s1mu1ate the act1ons and i1fe of someone outs1de of the1r own soc1a] s

;d‘{oc1ass Th1s 1s sa1d to have he]ped'to reduce the tens1on between ,f'* =

1'*xsoc1a1 1evels or c]asses, for even the poorest of men had h1s day to

b/e k1ng (Inbar and StoH 1972)

R

In the m1dd1e ages kn1ghts 1earned how to hand]e thelr weapons .s"'

and horses by preparing for and art1c1pat1ng 1n tournaments wh1ch

| were s1mu1ated f1ghts Hunt1ng ‘as a]so cons1dered to be a means of

preparlng a potent1a1 so]d1er bj he1p1ng h1m to become more fam1]1ar‘5A'*



_ e . : - _
'f_ w1th the terra1n, to- deve]op h1s horsemansh1p and to bu11d endurance
(tnbar and Sto11, 1072) o '_ | |
' From med1eva1 t1mes on; the most not1ceab1e deve]opments were e
”\ﬁeen in the war games because Europe underwent m111tary conf11ct
| 'decade after decade < As m111tary strateg1es became more comp]ex and
| soph1st1cated, SO d1d the war games Heretofore these games had been‘
*_‘var1at10ns of chess p1eces were moved on a board in such a way as to
‘r3;s1mu1ate m111tary maneuvers Th1s gave cadets, off1cers and genera]s ﬂ
‘ ’.a means of study1ng strateg1es w1thout the rea]ity of the batt]ef1e1df_; o
| ;be1ng a necess1ty Howeverk,the Napo]eon1c wars, 1nvo]v1ng massed
‘-'armles and rap1d maneuvers, demonstrated the need for more rea11st1c g
"'g-war games Consequent1y the Pru551ans,>1n 1824 deve]oped a game f'vv;i1= .
| 1;‘wh1ch transferred the act1v1t1es from a board to a map, thereby L
J‘f'fs1mu1at1ng actua] m1]1tary operattons By 1860 these games 1nc1uded
g'“ih;a11 the eiements of modern m111tary operat1ons t1me, 1nvo1vement of

ip,pert1nent env1ronmenta] factors and deta11ed s1mu1ated maneuvers and

l‘trfvact1v1t1es (Car]son, 1969) The Pruss1ans cont1nued to be the v'hu

‘°:ii;IUnw1n, 1968)

' acknow]edged leaders 1n th1s area and many of the1r 1nnovat1ons have ;;f;ih’°

(“.

»ﬂfftbecome a bas1s for modern war games wh1ch have been adopted by the armed

\wff}fforces of countr1es throughOUt the wor1d (Carlson, ]969 Tansey and
T e R

Games in educat1on are not “new" elther Ph1losophers of educa— ---'g¢77

B y;'tion, from P]ato on, have 1nd1cated the va1ue of svmu]ated events in

f}the form of dr11ls and tra1n1ng exerc1ses For examp]e, Rousseau‘\ig e
. e

“'h1s book L Em11e, proposed an educat1on program wh1ch 1nc1uded games and

. "art1f1c1a11y created s1tuat1ons (s1mu]at1ons) (Inbar and Sto]], 1972)



o the §pe]11ng Bee.

"fﬁF]eet Adm1ra1 Chester N1m1tz exp1a1ned the1r 1mportance f

"iv:In North Amer1ca teachers 1n many of the one- roomed, mu1t1 graded
iﬁschoo]s had to re]y on dr11ls and tra1n1ng exerc1ses for teachlng and
H1earn1ng who cou1d forget one of the most popular games for years,
Yet, it took many years, well 1nto the twent1eth century, for : f
,games to forma]]y be 1nc]uded 1n 5chool curr1cu1a Th1s is due to the
54preva111ng be11ef, 1n the n1neteenth and ear]y twent1eth centur1es,v'

ethat games were act1v1t1es character1zed as be1ng “cu]tura] res1dua] or

'1uxury 1tems" (BOOCock, 1966) Spencer 3 (1873) surp]us energy theory :

“baof games typ1f1es the soc1o]oglst s v1ew of games dur1ng that t1me, he

'73ic0ntended that the "t1me and strength not who]]y absorbed 1n prov1d1ng .,

¥
'for 1mmed1ate needs“ a11owed for “unnecessary" act1v1t1es, the p]ay1ng

-TLS of games (Boocock, 1966 p 2) Thus, 1n an atmosphere whgre games N

L jwere cons1dered fr1vo]ous and sepa;hte from the ser1ous matters of 11fe,},,'

o :they were not forma]}y cons1dered as a cred1b1e teach1ng strategy

: | :.MOdern DEVE]Opments > e

.-."w .

M111tary conf11cts wars, and rumors of wars cont1nued on 1nto ,f-"

'}»the twent1eth century Consequent]y, war games were further deve]oped

e aanextens1ve1y used to tra1n m111tary personne] These war games }jff***7

}tflp1 yed an 1mportant role 1n both the F1rst and Secon wor d Wars

en he sa1d
- ijhe war w1th Japan had been re- enacted in the game rooms o Lo
..~ by so many people in so- many different ways that’ noth1ng that .
- happened during the war was a surpr1se--abso]ute1y nothlng except
" the Kam1kaze tact1cs toward the end of the war.. . . (Ca 1son, :
;1969 5). L ‘ , _ .,f.. .

. Yet,1n sp1te of the1r many benef1ts, the war games were not

:i'w1thout their shortcom1ngs Car]son (1969) reports that rather than '




T'take the war games seriousTy, some Japanese p]anners v1ewed them as a
| ':way of 1mpos1ng the1r w1]1 on d1ss1dent co]Teagues Genera]s woqu

overru]e the dec1s1ons of the game ump]res and 1mpose the1r own

}Q]nstead of be1ng used to 1nvest1gate posswb]e enemy react1on to a

‘ p]anned exerc1se fi, ST ST "i ~.”4T

S d1ff1cu1t

L

".\‘

Roberta thTstetter (Car]son, 1969 P 8) po1nts out another :,A>'
"-:jshortcom1ng of war games name]y, the faT]ure to correct1y 1nterpret

N enemy psychoTOgy, 1ntent1ons and vaTues She comments o g_'i;;3‘

Th1s 1nab111ty to 1mag1ne enemy psychoTogy and tact1cs 1s, of.
course, a flaw inherent- in most war:games; the strateg1es are as -

" good asthe players- and, on the. who]e, are typ1ca1 Gf the pTayersv -
{j_] rather than .of the1r 1dent1t1es in:. the game , |

In sp1te of these 1dent1f1ed sh0rtcom1ngs war games were :

- fsuccessfuTTy used and cont1nued to be deve]oped The computer gave them
r:fcons1derab1e 1mpetus Th1s aTTowed for greater var1ety and comp]ex1ty
ffof strateg1es As we]T, computers prov1ded 1nstant feedback on the
fsconsequences of the dec1s1ons made by the part1c1pants Nlth the ._ﬂ;f i,

'i‘computer act1ng as. Judge, t1nker1ng w1th the outcome became much more o

':f”t1on of so]d1ers and off1cers 1n arm1es throughout the wor]d In 1976

;7;Ross reported that a carefu]Ty p]anned dramat1c rescue of hostages

Ay

b;[use of a simu]at1on of the actual operat1on And 1n 1977 a 51m11ar
;f‘irescue was carrted out by German commandos at Mogad1shu ("Tr1umph at

77gMogad1shu," 1978) The success of war games 1s summar1zed by R1cc1ard1

In ‘the war games conducted by the Armed Forces command Offlcers o

of the Army, Navys and A1r Force have an opportun1ty to pract1ce

10

o -dec1510ns Thus the games were used to argue predetermtned conv1ct1ons o

Today war games are used extensive]y in the trd;nTng and prepara-;a‘ |

.,5-he1d in. Uganda was made poss1b1e by tra1n1ng Israe11 troops through the h_t.e



~

1.41 o

a dec1s1on mak1ng creat1ve1y 1n a myrtad of. hypothet1ca] yet true to-
Tife compet1t1ve situations. Moreover, they are forced to make
. decisions in areas outside the1r own specialty; a naval communica-.
- “tions officer, for- example, may play the ro]e of a task force
'commander (Inbar and Sto]], 1972 p 39) ' .

In the years fo]]ow1ng world War II, the expand1ng econom1es '

of the countr1es of the Nestern world 1ed to a per1od of rapld growth ’
A

' ‘1n bus1ness and 1ndustry,,as a result the need for more manager1a1

‘ staff deve]oped The trad1t1ona] methods of - tra1n1ng (1ecture, :

| semvnar and ‘on-the- spot tra1n1ng ) were too s]ow and 1acked, in the o

3-“_case of the former methods, contact w1th rea11ty The success of the -

'_‘war games 1ed the Amer1can Management Assoc1at1on to ser1ous]y cons1der ;

';ﬁfanswers to the quest1on

ﬁ“why not a bus1ness "war ‘game" in wh1ch teams of execut1ves wou]d
" makebasic dec151ons of the Kind that face every top management—- _
"and wou]d see the resu]ts 1mmed1ate1y7 (Inbar and Sto]1, 1972

p 39 e . SR

As a resu]t they deve]oped what is probab]y the f1rst bus1ness T

7ijgame su1tab1e for tra1n1ng management personne], ca]]ed Top Management

.':'Dec1s1on S1mu1at1on (Tansey and UhW1n, 1968, Inbar and Sto]], 1972)

'fﬂfThe use of the computer prov1ded s1m11ar advantages to 1ts use 1n the

i 5f}fvar1ab1es and 1nstant feedback However, the Assoc1at1on reported that

- f"Our development tr1ggered a fad 1n wh1ch games were a f]ossy "9W

ffproduct around wh1ch some companles tr1ed to bu11d ent1re tra1n1ng

’f,;;war games, name]y the ab111ty to 1ncrease the number and comp]ex1ty of

: "-;,rcompan1es V1ewed games as a panacea for the1r manager1a] prob]ems

i W 1“:"»':3'

=~

eiomy k

| 7’{programs n (Car]son, ]969 p 9) Th1s comp1ete dependence on games

37»3‘for tra1n1ng was soon met w1th d1s111us1onment games a]one cou1d hot

vif;g"do 1t a11 " Company off1c1als soon learned that games wou]d not

ﬁ:;fﬂso1ve a]l management trainlng prob]ems L1ke the armed forces. they
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o 1ncorporated games 1nto the1r tra1n1ng programs and ]earned to use

them to best advantage For examp]e

At Pr0ctor and Gamb]e Co. . emp]oyees severa] times each .year
" ‘are asked to break up tinto teams of four and spend-six hours. play-
~ing VENTURE, a company game. -New.sales personne] mandgement -
. tra1nees and clerks and production workers who have been with -
_ nProctor and ‘Gamble for at least five years play in each of the
company's 14 p]ants and its C1nc1nnat1 home office. The game puts
;,,¢company employees in the shoes: of a simulated- management team
. running a firm that makes cake mix or detergents. . It gives them.
- the opporturity to see. the total decision- -making process involved.
“in-running a business . . - - VENTURE gives’ hourly workers a new
-appreciation for management prob]ems along with the rea11zat1on
-that their own: JObS are 1mportant to the company 5 operat1ons
:.’(Car1son 1969 p 10) : ; e

However,_1t was not unt11 recent years that games became forma]]y

'_yrelated to educat1on “. .f. educat1on has taken from bu51ness a method
o o+
'.'wh1ch bu51ness in. 1ts turn had borrowed from m111tary tra1n1ng (Tansey

1]fand Unw1n, ]968,”p.11) The f1rst recogn1zed use was 1n the tra1n1ng of

‘ -3;;school adm1n1strators, much 1n the same way that bus1ness chose to ‘fi

'”itra1n manager1a1 personnel,_1n these games the prospect1ve schoo] adm1n- o
- %

"Jg7f1strator met and dea]t w1th prob]ems s1m11ar to those to be faced 1n iﬁ BT

f«ﬂ h1s career Th1s method was subsequent]y a1so used 1n teacher tra1n1ng
_j(Abt, 1966; Crmkshank, 1966) e e s

F1na1]y, games made the1r way 1nto the schoo1s James S Co]eman

"‘f70f the John Hopk1ns Un1vers1ty was one. of the p1oneers in: the game

'f{;itechn1que for the c]assroom From the beg1nn1ngs of the John Hopk1ns

drfJ”Proaect in 1962 the deve]opment of games for e]ementary and secondary =

o schoo]s had mushroomed these games were ma1n1y in the soc1a1 sc1ences

”7,:;and were of the ro1e p]ay type Zuckerman and H°r" (]970) reported

'~fthat 1n the ten year per1od of 1942 1952 1ess than ten games were

ihh?°Pub11shed however, 1n the f]rst four months of ]970 there were over f55b1~5'--5
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AfSixty"games‘published Research 1nto the1r effectheness as a teach1ng

strategy had a]so begun.' Boocock (1966) contends that thTS was a s1gn ,

" that educat1ona1 gam1ng was com1ng of age

: AfBasis‘for Educational Games

At the beg1nn1ng of the twent1eth century games were general]y
cons1dered to be unre]ated to necessary, ser1ous day- to day act1v1t1es

:.However, Boocock (1966) reports that peop]e 11ke S1mme1 Gross and

"'vMead caused a change 1n the way games were v1ewed They contended that

the games peop]e p]ayed most frequent]y were the ones that m1rrored
rea] 11fe In thlS way a person can. part1c1pate in a ”rea] 11fe 11ke"‘
t}iact1v1ty w1thout hav1ng to contend w1th the consequences of hls act1ons, :,’

thus the player can focus h1s attentmn é’” the game, p]ay 1t ser1ous1y,

s exper1ence the resu]ts of h1s act10ns w1thout suffer1ng the conse-

°7quences Further p]ay 1s a ser1ous bus1ness and ex1sts for the purpose
f; of - practace or exerc1se often the games p1ayed are prototypes of ]ater
'vifadult behav1or In fact, so necessary 1s p]ay to deve]opment that a ::]d'
{vper1od of the 11fe cyc]e, ch11dhood has teen set as1de for 1t Games -
;'tfare a]so necessary for a ch11d to develop h1s soc1a1 "se]f n; In a game | ‘;a'“%-7

. ;he SOOn ]earns what 1s expected of h1m and what he expects of others

Lehman and W1tty have re]ated the ktnds of games ch11dren p]ay j9,,_tl;--“-

f:};}to the stages of thelr mental and phys1ca1 deve]opment (BOOCOCk 1956) »Lf*t't

. ng1aget(1948)has further developed th1s concept He 1dent1f1es four

"?7deve1opmenta] stages sensor1-motor (ftrst 18 months of ]1fe) pre-;'~"
'za?operat1ona1 (up to 7 years), concrete operat1ona1 (about age 7 to about
'tﬁfage 11 years) and forma] operat1ona1 (beg1nn1ng at about 11 Or 12 years

‘3"9fiage) Ptaget theor1zes that ch11dren advance through sequences of
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‘ ;concept deveTopment th1sﬁadvancement i governed by (a) maturat1on,
' (b) exper1ence, (c) 50c1a1 transm1ssgon and (d5 equ1T1br1um Through

1nterv1ew and observat1on he descr1bes how the k1nds of games or the

"'; - way 1n wh1ch they are pTayed, 1n each stage of deve]opment are 51m11ar ,

‘ to the ch1Td S out]ook of the w0r1d at that stage The ch11d goes from
: man1pu1at10n and non soc1a1 games and pTay, 1n the sensor1 motor and

. preoperat1ona] stages, to the h1gh 1nterest in ruTes and thelr funct1on
[y . w

e'g in gu1d1ng the act1ons of the pTayers, 1n the concrete operat1ona1 stage '

: For ch1Tdren games are more than a s1mu1at1on of 11fe, they are an:

1ntroduct1on to life. 1tse1f w1th 1ts ruTes, roTes and expectat10ns ff

¢ .

(Ph]1]1ps,:1976) ER S . o

Thus by the m1dd1e of the twent1eth century, games were v1ewed ;?/:'

as 1mportant to the deve]opment of ch11dren and Tntegrated w1th the se

. ous act1v1t1es of T1fe and "grow1ng up ""‘
Educators have Tong stressed the 1mportance of methodo]ogy and t‘

;l=reTevance in teach1ng Durkhe1m (1956) at the turn of the century,v‘,e

,/

T.'f‘theor1zed)that the obJect1ves of educat1on were soc1a1 Therefore the

"dways 1n wh1ch students were taught and rewarded ought to have been

7f;essent1a11y re]ated to Tater aduTt 11fe

14?j,

,1-, S

Dewey (1916, p 46) condemned the teach1ng approach wh1ch he ufi*: -

ftdescr1bed as "teach1ng by pour1ng 1n and Tearn1ng by pass1ve absorp- '

L

7;}_t1on " In these STtuat1ons, he charged teachers assumed the mos;vact1vefjjf'f7"

'TTTfroTes 1n teach1ng the students and students took 11tt1e or no respons1-f37

M}L;b1]1ty for what they Tearned Dewey stressed the need for act1v1t1es S

’;7”that w0u1d enab]e the ch11d to bu11d 2 T1nk w1th h1s env1ronment, }‘;!'; Co

';gi;these act1v1t1es shoqu o “’ reproduce the cond1t1ons of reaT T1fe 5»5'



'7f3:conducted He argues that the secondary schoo]s of today are st111

'wtdfgu1ded by the pr1nc1p1es of n1neteenth century needs and have fa11ed

' (Dewey, ]015, p. 292 He further po1nted 0ut that those th1ngs wh1ch

| rpeop1e‘tended to Tearn best were those wh1ch were essent1a1 for ﬁ' .

1,effect1ve 1nteract1on to prov1de the students w1th “rea1 ]1fe" exper1- :

ences 1n the c1assroom, as well- as means to test the1r re]evance and
11mportance to the student S- 11fe ‘ sl
Bruner po1nted out that fa11ure to capture a student s 1nterest
| in h1s schoo] work created a break 1n the ]earn1ng process _ h
s 'Students shou]d know what 1t fee]s Tlike to be. comp]ete]y absorbed
.. in a problem. - They seldom experience this: fee11ng in school.
~ Given enough absorption in class, some students may be able to .

carry)over the fee11ng to work done on the1r OWH (Bruner, ]960,'
p. 50 - S _ , o

15

 He suggested that ”v1car1ous experlences“ are a means of reproduc1ng R

v

"rea] 11fe“ s1tuat1ons as we]] as prov1d1ng a way for students to '

| .jibecome absorbed 1n thelr work Part1c1pat1on p]ayed an 1mportant ro]e

in the v1car1ous exper1ences that Bruner advocated A way of st1mu*f“r

LN

- 1at1ng part1c1pat1on was

J.”.r, by the use of games that 1ncorporate the forma] propert1es

of'the phenomena for. which. the. game-is -an analogue. - In this sense,

<& game is like a mathemat1ca1 mode]--an art1f1c1a1 but. often power— o

fu] representat1on of rea11ty (Bruner, ]966 pp 92 93)

o ,fBruner asserted that the "dev1ces" necessary for prov1d1ng v1car1ous

| bi7exper1ences, such as f11ms, sound recordlngs and games, shou1d not

S faln 1nto the category of "enr1chment," but rather they Sh°l”d bec°'"e

"-ffbas1c educat1ona1 too]s (Bruner 1960 1966)

Co]eman (1966), a- soc1o1og1st bases h1s cr1t1c1sm of North

P
2 .

hfﬁf;Amer1can secondary schoo]s on- the resu]ts of a number of stud1es he

”E; to 1nc1ude the prob]ems of the ]ate twent1eth century He-1dentif1e$;ijvffff“;[ld?

T
[

e

Y

,r-.

S

Ul e L



| Ithree ma1n defects of the secondary schoo]s

| The first defect is that schooTs teach for some future goal.

" The sk1TTs students ]earn are the ones wh1ch they w111 need for some ;
‘future "rea] Tife act1v1ty " STnce the: reTevance of these sk1lls is
3not 1mmed1ate1y apparent there is little mot1vat1on to learn them
';ﬁ? we]] The second defect centers on the forced, 1nvo]untary nature of

\ the curr1cu1um Students are aTven T1tt]e mot1vat1on to pursue stud1es

. to_the limits of their abilities; educat1on is reduced to a state of
%fﬂi"compTeting assignments The third defect is ‘the dual ro]e pTayed by
g;g‘the teacher as both Judge and teacher S1nce the teacher must prov1de
"~ for a Tearn1ng atmosphere and at the same time g1ve grades ‘that w111
~in some way affect the students futures, ‘there often deve]op negat1ve
- student att1tudes wh1ch 1nterfere w1th TearnTng (CoTeman and | |
poocock 1966). ’} S - .
o Gordon adds ‘her support to Co]eman S cr1t1que.of educat1on
The fundamentaT def1c1ency of the school system is dts fa11ure
- to motivate the youth of the country to want to-learn. .
7 _This is probably due as much to the methodo]ogy used as it is
~ to the fact that what the schools teach is. perceived to have:
T1tt1e connection with the real wor]d (Gordon, 1970)
CoTeman and Boocock (1. 6) contend that games, though not
a cure -all for these defects, 9o a, 10ng way in meet1ng these prob]ems
and prov1d1ng soTut1ons Firstly, games br1ng the futurev1nto the
present In a;game, the student must appTy h1s sk1TTs, pTay rpTes
'and make dects_ons now. He sees the results ogﬂyﬁ actlons and the
reTevance of the sk1115 he has learned w1thout hav1ng to wait for _some -

- future "real 11fe act1v1ty " Second]y, the games and,thelr play N

motivate the student_to want to’partjcfpate and to use hfs ski]]s;'he



_w111 1dent1fy sk111s that he has not adequate]y mastered and those
;that he st111 needs to: learn. Th1rd1y, games are se]f Judg1ng, the "
| outcome of the game dectdes who has ”won" and what the resu1ts of
>then1nd1v1dua1 player's actions were.'gTh1s relieves the teacher, at.
Teast in part,gfrom the ro]é t;igdge‘and at1ows hfm-more treedom~to
act as hetper and conSu1¢$nt~torthe student., \ |

| Tansey and.Unwins(1968 'p‘ 6) argue that,ras an'alternative .

; teach1ng method the use of games 1n the c]assroom is 3ust1f1ed

.. . do not good teachers cast about for a]ternat1ve ways of presen--

:tat1on7 Gaming is Just1f1ed on th1s bas1s alone. . ."

i

Because these arguments app]y to teach1ng in genera], specific

V app11cat1on cou]d a]so be made to the teach1ng of science and, in

\"part1cu1ar to h1gh schoo] chem1stry Indeed ‘the 1nterest in us1ng

- games for teach1ng science seems . to be grow1ng since more games have

abeen pub]1shed recent]y (Spencer 1977 E]]lngton and Perc1va1, 1977).
In1t1a11y most of the games were concentrated in the socia]

"sc1ence area.. Th1s is probab]y due to the fact that Co]eman and h1s

f_assoc1ates work1ng on the Johns Hopk1ns PrOJect were soc1o]og1sts :

AN

.,(7uckerman and Horn 1970) Fur her, the sc1ence curr1cu1a of the post—

**”;Sputn1k era, 11ke the Chem1ca1 Educat1on Mater1a1 Study IS (Chem Study)

: chemlstry course were very subJect matter or1ented Exper1mentat1on

‘ and process sk1115, the act1v1t1es which sc1ent1sts use in pursu1ng

}the1r professwon were of pr1me 1mportance (Nay and Assoc1ates, .;,,».T

'1971 Sabar, 1979). |
However, wor]d prob]ems emerg1ng on a 1arge sca]e in the ear]y

sevent1es, such as energy shortages and po]lutlon, changed the pub]1c

r
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- mind towards science.,»The-Time (1977, p..48)'essay sums‘up‘the;pub1ic ,

attjtude that'was déve]oping .
: &

. : there was on]y one way, by the Taw of psycho]ogica] gravity,
"~ for Sci-Tech's prest1ge to go. Sure enough, down it went. And

in its place has risen a new public attitude that seems the anti- .

thesis of the former awe. That. awe has given way to a.new

.skepticism, the adulation to heck11ng To. the bewilderment of much

of the scientific community,.its past triumphs have been downgraded, =

and popular excitement. over new achievements, like snapshots from
Mars, seems to wane with the closing words of the evening news.
Sci-Tech's promises for the future, far from being welcomed as:
harb1ngers of utop1a now seem too often to be threats ’

| ThlS pub11c op1n1on about sc1ence techno]ogy had 1ts effect on
“science curr1cu1a P]umenfe]d (1976 p 17) po1nted to the need to

: produce a sc1ent1f1ca]1§y1nformed c1t1zenry, one capab]e of mak1ng
4dec1s1ons 1n a wor1d beset by technological and soc1a1 prob]ems'" To
‘ .th]S end the Nat1ona1 Sc1ence Teachers Assoc1at1on adopted a p051t1on _
statement | »

.A]l teachers, and espec1a11y science . teachers are- chal1enged ‘
to educate young people to expect, to- promote, and to direct soci-
eta] change. Awareness of the social -aspects of ‘science includes--

Percept1on of the cultural cond1t1ons\u3th1n wh1ch sc1ence

‘thrives.
in broad perspectives of culture . . ..society, and h1story
_ Expectat1on that soc1a] and~ econom1c innovations may be .
necessary to 1mprove man s cond1t1on (Blumenfe]d, 1976 P. 17)

Sabar (1979 P 263, P 266) reports that the response from

”'1.*curr1cu1um developers has been to produce mater1als w1th a d1fferent |

B 4emphas1s - "Rather than bewng organ1zed pure]y on the bas1s of the

'sc1ence ’d1sc1p11ne top1cs now ar1se from the re]at1on of sc1ence :
'fi to 1mportant 1ssues in soc1ety Ne can see that sc1ence for
jsc1ent1sts only 1s not the att1tude anymore '

This trend 15 a]so ref]ected in the genera] sc1ence and

- chem1stry obJect1ves for the Prov1nce of A]berta(Append1x 3)

Recognition of the- need to view the sc1ent1f1c enterpr1se w1th- -

.



Units for’the chemistry COurses,fTTke»"EnvironmentaTkProbTems“’refTect
| top1cs which relate chemlstry to soc1ety (Appendix:4) There is aTso
‘prov1s1on for’the teacher to deveTop a un1t wh1ch might take 1nto
cons1derat1on Toca] resources, character1st1cs and needs The ‘situa-
"t1on, as Sabar - (]979) sees 1t, is to retain the bas1c essence of ) 1_
| science and its processes while answer1ng ‘the need to demonstrate the
f.reTat1on between sc1ence and soc1ety It is his op1n1on that both
.these needs are being met by currlcu]um pTanners
If these aspects of sc1ence teach1ng are taken ser1ously, then

; :the sc1ence teacher is faced w1th a formtdab]e task and a d1fferent ‘
roTe,Vnot onTy must he be a subJect matter expert but aTso abTe to
show the re]at1on of sc1ence to other d1sc1p]1nes and to soc1eta1
vneeds, as weTT as be1ng an exampTe in att1tude (BTumenfer, 1976;
Gardner, 1975 Sabar 1979) | T -
L Games offer the chem1stry teacher an’ approach to this prob]em

'V(Game References are c1ted in Append1x 5 ) Therg are games wh1ch dr111

\ .content, T1ke Chem Rummy, the obJect of th1s game 1s to make correct

' formuﬂas for compounds | There are games des1gned to deveTop process o
| 'f:skﬁTTs, T1ke observat1on and hypothes1s formuTat1on and test1ng The!§;.'

’Hypothes1s Mach1ne 1s such a game PTayers are requ1red to make e

. observat1ons then formuTate hypotheses based on these observat1ons
: and f1naTTy to test these hypotheses There are’ games wh1ch deaT WTth

probTems T1ke poTTut1on - The PTanet Management Game 15 one example,

the p]ayers become managers of the 1mag1nary p]anet C]ar1on, they make

L dec1s1ons about how to 1mprove T1v1ng cond1t1ons and exper1ence the

| .;"resuTt of these dec1s1ons

_Thus.games can have'aprace in teachjng_chemTStry}¢ This is :'5ff



espec1a11y true in Alberta where there are e]ect1ve un1ts wh1ch ‘
teachers p]an themse]ves and- wh1ch are flexible so that a. teach1ng

strategy, 11ke gam1ng, can be 1nc1uded

What is a. Game?'i“'

% .

"The purpose. of th1s sect1on is to rev1ew the var1ous def1n1* '

o t1ons of the word “game," and to choose a def1n1t10n for the term

A . : S T e,

“educat1ona1 game _ Lo - ,“; -

The term "game" has been widely used, 1t 1s common to hear such
“‘phrases as ‘ the game of 11fe the game of 1ove, the pol1t1ca1 game,
the educat1on game or the bal] game ‘Games are obv1ously an 1ntegra1
‘part of. 11fe, but what rea]]y 1s this act1v1ty-ca11ed a.game?"
- Berne, (1064 p. 49), a psycho]og1st, anatyé@d peop]e;s'interactions ‘?”'?
aas a series of games and: used th1s as a bastsxtor hisdpoputat_bOORZ .

thames Peop1e Plax, It is. from W1th1n thislcontext that'he‘defined the o

- term “A game 1s an ongo1ng ser1es of comp1ementary u]ter1or transac- . -
tions progress1ng to a well def1ned pred1ctab1e outcome However, -
'fth1s def1n1t1on app11es ma1n1y to the 1nteract1ons that Berne descr1bes '

ffj1n his book and is thus too narrow in scope for def1n1ng the term f1_7‘

f\"educat1ona1 game RURORE |
'A. Hu1z1nga (Boocock 1966,fp;~1)’offered7ardefinition5of-brOader f':,
‘j~;’scope

; 1;(A game 1s) . .ou-a vo]untary act1v1ty or occupat1on executed o ,
~ within certain fixed limits of .time-and place, accord1ng to ru]es ;.f o o
~ freely accepted but absolutely binding, having its aim in-itself =
~"and accompanied by a feeling of tensions, Joy. and consc1ousness ROREEE
. that 1t is d1fferent from ord1nary 11fe PR ST

.Su1ts,(]967,_p 148) offered a re]ated def1n1t1on from a .

" philosophical point of 'Vi'ew.‘.



- Su1ts argues, ]1ke Hu1z1nga that rules are. necessary, for they prov1de

»To play a game is to engage in act1v1ty d1rected toward br1ng1ng

- about. a specific|state of affairs, using only means permitted by
_spec1f1c rules, where the means perm1tted by the rules are more
‘limited in.scope, than they would be in the absence .of the rules, .

- and where the sole reason for accept1ng such limitations is to make

v'poss1b]e such act1v1ty
o

'ffthe means for p]ay1ng the game and that the game has not rea11y been ’

p]ayed if the ru]es are: not fo11owed Nhereas the ru]es are necessary

L

for the game they are by no means mandatory for act1ons apart from

the game However, for the purpose of . ]earn1ng, educatlona] games

must 1nc1ude ru1es or d1rect1ves wh1ch are re]ated to "rea] 11fe.?‘ For |

| example, the game hem Rummy (Append1x 5) 1nvo1ves a set of ru]es, as f

'descr1bed by Su1ts, for man1pu1at1on of the cards But there are also

.the ru]es of chem1ca] bond1ng that must be used these ru]es ho]d

T whether or not the game is be1ng p]ayed

Co]eman (]967 p. 68) g1ves a broader def1n1t1on

Games may be regarded as a spec1a1 1nvent1on in wh1ch ch]]dren
or adults practice with the" components -of 11fe 1tse]f a k1n f
p]ay w1th1n the 1arger p]ay of 11fe 1tse1f . .

Th1s def1n1t1on 1nc]udes the eTement of "rea] 11fe" and draws strong]y L
kﬂ'on th1s aspect However, 1t fa11s to 1nc1ude some of the constra1nts b
e or ru]es necessary for the game to functton 1n a ]earn1ng sett1ng, apart
}_h;from the consequences of "rea] 11fe‘"'7r':h‘ e e : 'h‘ “” - |
_ Gordon S (1970, p 8) def1n1t1on attempts to draw those aspects S
.ftf:;together ”A game may be defined as any S1mu]ated contest (play) among

: '}iadversarles (p]ayers) operat1ng under constra1nts (rules) for an

e

jv{'sar1es" and "W1nn1ng,? her def1n1t1on 1eaves the 1mpress1on that an

""7heducat1ona1 gam—/Jéfsomewhat ak1n to a spectac1e 1n a Roman co]11seum

.21

ff'obJect1ve (w1nn1ng)-' However, w1th terms such as "contest,“ "adver- ;‘jlf;__



There are, however ‘two bas1c terms that educators use. when referr1ng
to game act1v1t1es, namely, games and 51mu1at1ons These terms are’
often used 1nterchangeab1y, a]thouoh s1mu1at1on sounds more- serious
, and 1mp11es structure and forma11ty For th1s reason, some educators
| favor the term s1mu1at1on,_perhaps 1t has a better r1ng in the ears of
‘the public (Gordon, 1970). - | |

,} Tansey and Unw1n (1968"p» 6) def1ne a s1mu1at1on as ﬁ,l; . an
- ana]ogue, a reproduct1on of the rea]1ty . " Twe]ker offers a s1m11ar

broad def1n1t1on w1thout any reference to teach1ng and 1earn1ng

(S1mu1at1on 1s) the obta1n1ng the essence of someth1ng, but w1thout a]]

aspects of: rea11ty (Zuckerman and-Horn »1970, p 373) wtng (1968

p 41) a1ms h1s def1n1t1on at the use of s1mu1at1on for teach1ng

L s1mu1at1on may- be def1ned as. an 1m1tat1on of rea] c1rcum- ST
.Stances a1med at providing a learning environment; in other words,.,.-

. S1mu1at1on is a techniaue by which the-essential- features ‘of . some. -
- object or: process are abstracted and recomb1ned in “a-model which
* represents the.function of the original, and can be man1pu1ated for
- the purpose of study or- 1nstruct1on..‘ :

Th1s def1n1t1on 1nc1udes the essence of the two above as we11 as. the L

spec1f1c reference to 1earn1ng

Gordon (]970 p ]2) C°"te"d5 that "311 games are s1mu1at1ons, o

. not a]] s1mu1at1ons are oames "5: hey are s1m11ar because they both :}M”ff’

‘reproduce some aspect of. rea11ty They are d1fferent because games
| a]so 1nc1ude ru]es for p]ay1ng the game, as we11 as compet1t1on and |
, | w1nn1ng, whereas s1mu1at1ons are centered around the act1v1t1es of the
.j: s11ce of rea11ty they portray | g | L T
RS Tansey and Unw1n (1968 p 50) argue that

It 15 not part1cu1ar1y prof1tab]e to draw a 11ne between

} .s1mu1at1on and academic gaming. ~Both academic or educational "f ",f
- games and simulations portray some aspect of rea11ty for the pur—,-

;tf[pose of learnwng Hence, there is 11tt1e reason to 1ns1st on

v T



Lseparat1ng these act1v1t1es, they are both equal]y usefu] for o
- learning and accomplish similar ends. The key. difference between

- them is-the degree of competition; games tend to have more “p]ay"
3 rules and more open compet1t1on :

ﬂSh1rts~(1975) further e]aborates on the relat1on between games

and s1mu1at1ons, he- uses three key terms s1mu]at10ns, games, contests

The fo]10w1ng Venn dlagram represents the relat1onsh1p of these |

: act1v1t1es to each other

Games
(non contest, \
non- s1mu1at1on) \

" Simulations
[ (non-contest
- non- game) R 4

Simulation

S1mu1at1on ,
Game Contests

o simiatioNs
coof . Contests \Uo .
J( (non-game)\

Contest
Games

L Contests _
_'(non s1mu1at1on, non- game)

23,



~ This diagram results in seven categories. Shirts demonstrates what

they enta1T by glv1ng exampTes of each orie. | -

S1muTat1ons Mathemat1ca1 formu]as, modeTs of phys1caT systems,
'miTitary;ihdustr1aT systems, soc1a1 systems,,ro]e-p]ay1ng,.f11m, [1,'

T1terature pa1nt1ng, sculpture ‘ ct,r‘ ;. "; o 2

Contests ‘Man vs. man ‘man vs h1mse1f man vs nature nature vVs. ‘,"
| nature, bus1ness compet1t1on, poT1t1caT contests | o

Games Encounter\games, many of the non 31mu1at1on theater games,

“7 much of what gs\gemeraTTy descr1bed as’ p]ay

Contest Games Sports, gamb11ng, mathemat1ca1 games word games 'Thjs_ )

s the most ‘common def1n1t10n of oames

S1muTat1on Games PTaytng store pTay1ng h0use, r1ng around the ros1es

S1mu1at10n Contest An 1ndustr1a] eng1neer w1sh1ng to determ1ne wh1ch
’] of two warehous1ng methods was most eff1c1ent, s1muTates a contest ,

between them to determ1ne wh1ch one to ad0pt

’

'". S1muTat1on Game Contests Most educat1ona1 games faTT 1nto th1s

category They are contests because they are concerned w1th the

. /

”f %a]]ocat1on of scarce resources Such as” money, 1nf1uence t1me, space,-u

"7aet They are games because the part1c1pants agree t° ab1de by s Set

o of cond1t1ons or ruTes They are s1mu1at1ons because they modeT reaT1ty

ATthough Sh1rts 1nd1cates that most educat1onaT games faTT 1nto K

B fdthe Tatter category, th1s St111 does not aTTow for the 1nc1u51on of

'ftsome of the dr111 type games 11ke rec1p1tat (Appende 5) Perhaps

'fﬂlreSOurces that are aTTocated for use in 1ts pTay, there are aTso a 1:;16;”f57'”

"*v:fset of ruTes govern1ng pTay, as weTT as those bondtng ruTes of chem- o

“5fff1stry 1nvoTved when compounds are formed Even such a game coqu be

20

/= f,1t coqu be. argued that the cards used 1n the game are the "scarce"'};ufg:ﬂﬁff :



'cai]ed’aVSimulation’game contest
A def1n1t1on is- needed wh1ch 1ncorporates the key aspects
~ mode11ng rea11ty, ru]es, compet1t10n, ro]e p]ay1ng, use of hardware,
5»]1ke cards and d1ce a]]ocat1on of tlme purpose Be]ow is a;defwnj-,-
' t1on that 1nc1udes these aspects |
An educat1ona1 game or 51mu1at1on is an act1v1ty which 1m1tates '
real circumstances and aims to teachcn~deve]op one or more of =
. ~the ‘following:" content, $kills, ~attitudes. It may, 1ncorporate
. rules, a time span,-and compet1t1on ‘Playing the. game or gaming -
. could involve sych.- things as game boards, cards or.dice; it may :
~invalve people playing roles in a g1ven sett1ng, or it may be a.
'_comb1nat1on of these : o , o
',The 1ntent of th1s study was to ]ook at the concept of gam1ng and dts } o
Aapp]1cat1on to chem1stry teachlng, as we1] as to prov1de as much usefu]
v1nformat1on for teachers as poss1b1e Too narrow a def1n1t1on of games s
'_;would 11m1t th1s approach However under the proposed def1n1t1on come
f':a var1ety of games, from the s1mp1e dr11] and board games t0 the more =

'comp1ex role p]ay1ng s1mu1at1on games The use of these var1ous games

'for teach1ng chem1stry 1s dea]t w1th in: Chapter 6.

~Research on Gam1ng

The purpOSe of th1s sect1on 1s to report on research f1nd1ngs

L ﬁfre]ated to the key c]a1ms made by proponents of gam1ng These are

| o that games are thh1y mot1vat1ng, games can be used to teach content
V{fmater1a1 as we]l as deve]op h1gher cogn1t1ve sk1lls, games can be used l?ahfrl

Cto he\p to deve]op att1tudes A number of rev1ews of research on 5f§dtfju

| 'gifeducat1ona1 games and gamlng form the bas1s for th1s sect1on

'3~?(Cherryh01mes, 1966 F1etcher 1971 wentworth and Lew1s, 1973

‘}.“Fennesey, 1975 Hunter and C]ark 1977 Coombs,_1978) L1tt1e research

"ihi]hhas been found wh1ch dea]s d1rect1y w1th the use of games for teach1ng
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high scHoo]ﬁchemistry': Conseouently;_extrapo]ations were made from
the\results of the present body of research predom1nent1y in the area |
of the soc1a1 sc1ences, and app]1ed to the teach1ng of chem1stry
| One of the most cons1stent and strongest c1a1ms for the use of
}.games for teach1ng has been for the mot1vat1ona] va1ue After review-
e 1ng Six stud1es, Cherryho]mes (]966) cou]d on]y conc]ude that the e
: 'part1c1pants 1n the gam1ng process enJoyed these act1v1t1es more than |
uconvent1ona1 c]assroom exerc1ses,‘a11 of these stud1es dea]t w1th the
5-use of games for teach1ng soc1a] stud1es and related courses '(Itvj
'_shou1d be further noted that these s1x stud1es were the on]y ones of

}'any consequence ava11ab1e at that t1me )” wentworth and Lew1s (1973)

:'y_ concﬂuded that games can have some 1nf1uence in he]p1ng students

»ybecome more act1ve1y 1nv01ved 1n the c]assroom They too rev1ewed

"g:research 1n soc1a1 stud1es, but now had over forty research reports to :

. _study Hunter and C]ark (T977) reported that up to 1972 research

B reports were on]y ab]e to c1te genera] support for 1mprovement 1n mot1— o
' 1,'vat1on Later reports refer to conf11ct1ng f1nd1ngs The bas1c prob]em : _:

'seemed to be that mot1vat1on and 1ts re]atlonsh1p to qam1ng was not

-.,’}c]ear]y def1ned was the reported 1ncreased mot1vat1on d1rected towardss‘_f o

o ;~the 1earn1ng of the subJect matter or the p]ay1ng of the game? Ear]1er ?_ip_'i g

'a-;hreports were not spec1f1c, 1ater reports 1nd1cated that researchers

'~g7attempted to narrow down the mot1vat1ona1 aspects to spec1f1c areas,,_o el

@gw1th conf11ct1ng resu]ts.. Researchers were no 1onger content to ask 1fjw‘h1)”'

. students enJoyed the game they now fe]t 1t necessary to ask 1f the

'g{mot1vat1on carr1ed beyond the game to c]ass work and where app11cab1e,,ﬂf*;pf7;t'f

tt'iﬂeto the rea] 11fe wh1ch the game was sa1d to s1mu1ate C]ear]y,:_ﬂ;":*



_-significant

| ",_the‘ﬂéoﬁvent

\

researchers were | now ask1ng d1fferent k1nds of questtons and conse-

: quent]y the1r resu1ts shou1d not be compared to those of - the ear11er 2

B stud1es : That games motivated students to part1c1pate in the gam1ng, _~»V,
was suggested by the earlier stud1es, however that ‘this mot1vat1on f_i

carr1ed on beyond the n]ay of the oame, ‘had not been estab11shed as a -

. resu]t of the later stud1es o _ jrv]“ _.Q R '_ J

| Another c]a1m has been that games can be used to teach content
f.tmater1a1 ' A]] the rev1ewers, from Cherryho1mes (1966) to Coombs (1978)
agreed that research f1nd1nos in th1s area have shown no s1gn1f1cant |
:_d1fference between gam1ng and "convent1ona]" 1nstruct1on HoweVer,:

vv‘Hunter and: C]ark (1977) reported that when a game was spec1f1ca11y

' des1gned to teach content then 1t showed s1gn1f1cant 1ncreases over yl B

convent1ona1"‘1nstruct1on (ItMJs 1mportant to note that: many games
'_are not des1gned pr1mar11y for ]earn1ng content thus, compar1ng them

»Lto “convent1ona1“ teach1nq, on. th1s bas1s on1y, 1s not approprlate

type of compar1son games have st1]1 come out not
convent1ona1"’teach1ng ) It has a]so been c1a1med

‘,}thgtﬁgam-~§ h ed to deve]op h1gher cogn1t1ve sk1115 Aga1n, al]

LAl thé'revjewefz e'research reports agree that there has been no

'erence 1n the resu1ts of the use of games compared to
. teach1ng methods | | A | |

he S

"fff;area of affect1ve 1earn1ng can be d1v1ded 1nto severa] categor1es

‘ ’f act1v1t1es A11 the rev1ewers po1nted to pos1t1ve students att1tudes

_f‘es done on educat1ona1 games and the1r 1mpact 1n the :";[

“ie*F1rst the att1tudes of students towards the use of games as c]assroom f*ff -

: ttowards gam1ng as a; c]assroom act1v1ty Second, changes 1n att1tudes ::ﬂ.if'T*



28

towards the given cOurse Aga1n,}rev1ewers report that the research
-d po1nts to a pos1t1ve att1tude towards the course be1ng taken as a
'result of gam1ng Th1rd other- stud1es attempted to measure att1tude
' changes towards the. part1cu1ar top1c be1ng studied through a game,
h 11ke poverty Aga1n the: rev1ewers reported that students exh1b1ted
’ "pos1t1ve” att1tud1na] changes towards ‘the subJect of study, when
compared to the resu]ts of "conventwona]” study of the. top1c ‘The
rev1ewers were genera]]y aoreed that the most pos1t1ve resu]ts have -
3been shown 1n the area of affect1ve deve]opment~ | »
Fletcher (197]) vo1ced a number of cr1t1c1sms of the research
""l that he rev1ewed these were genera]]y re1terated by Hentworth and
 Lewis (1973) Hunter and Clark (1976) and Coombs (1977).. They felt

‘that the research done on gam1ng suffered from many of ‘the shortcom1ngs

that p]ague educat1ona1 research Many of. the research prOJect§ were of

- :the d1rect compar1son of two methods, "one shot" k1nd of research

’;;L1tt1e fo]]ow-up or - 1n depth study has been reported on any one problem:‘

”A.or top1c Few: stud1es have been rep11cated 1n order to further sub- i# "

“ .stant1ate resu]ts Further some stud1es had research des1gn ]1m1ta—

:-t1ons wh1ch 1nc]uded populat1on\se1ect1on, test constructwon and va11davc'l
";ft1on, 1nadequate contro]s and 11m1ted stat1st1ga1 ana]ys1s of resu]ts 4??
7Q‘fIn genera] these rev1ewers ca11ed for more 1nformat1on based on '

;research °f a better qua11ty Further more research needs to*be*done L

‘,*1n the area of the use of games for sc1ence teachwng, and more specwf-"'

\4,1ca11y, chem1stry teach1ng, there is. 11tt]e research reported in th1s 7*"V”'”
’)f?}area (Spencer, 1977) i B ";" |
. Nhat conclus1ons can be drawn from the resu1ts of the research

rtsffand app11ed to the teach1ng of chem1stry7 F1rst that games seem to



‘mot1vate students to part1c1pate in c]ass, but that there is no

: stat1st1ca1 conf1rmat1on that th1s mot1vat1on carr1es on beyond the |

‘ i‘p]ay of the game Games cou]d be a way of foster1ng an enthus1ast1c,
= part1c1pat1ng classroom atmosphere, which is in 1tse1f de51rab}e |

f Second games have shown no part1cu1ar advantage for teach1ng content

,and deve10p1ng hlgher cogn1t1ve sk11ls yet 1t has been shown that they:'

_ can be used for these purposes and does not ru]e them out as a teachlng |
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o strategy ava1]ab1e to teachers of chem1stry Th1rd gam1ng has resu]tedv' o

pos1t1ve" att1tude deve]opment towards gamwng act1v1t1es, towards

"gf,the courses in wh1ch the gam1ng was used, and towards part1cu1ar top1cs '

‘ that games have addressed ' S1nce attltude deve]opment is- an 1mportant\ !

: aspect of. chem1stry 1nstruct1on, games could Well serve to. ass1st 1n
i th1s way A 1n al] gam1ng offers the chem1stry teachers another

,approach to the da11y rout1ne

’,Chapter Summary

Games have been a recogn1zed part of c1v111zat1on Mdst prom1- :lf-fﬁf*

T 7enent have been’the war games used for centur1es and h1gh1y developed

“:fand extens1ve1y used 1n the twent1eth century In splte of the1r ;ltf”;:;*”""”

“fbfl,popular t111 the 1ate 1960 s and early 1970 s and were f1rst used 1n
A:"f"the soc1a1 sc1ences Research on the use of games had also begun and
°1s cons1dered by some to st111 be 1n 1ts 1nfancy Compared to the war fg:ch}ffw{

'»f‘m-games, used and deve]oped over the centur1es educat1ona1 games have

”7t_f¢t1on have c1ted the educat1ona1 game as a cure for the educat1ona1

'-j‘successfu1 use by the m111tary, games 1n genera] were not taken ser1~-tff;fﬂféff5‘

'“Vngus]y t111 the m1d twent1eth century Educat10na1 games d1d not become:;f?;fs:'ni

'7¥§ffcome a long way 1n a short t1me Some cr1t1cs of North Amertcan educa—~ﬁf¢vf’d



flexibility fof»the inc]usién of gamihg activities.); Some‘ﬁcience ;

‘aware of how best“to'use-them. It is the dintention of this-Study:to
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shortcomings which they had identified. Results of the research do not

- support the claims that games can do it all; bUt they can be used as

Y . \ )
part of a total teaching plan, as Vlentworth and Lewis (1973, p.. 432)
sum it up: o - | |

. our discussion is nota ringing endorsement of educational

games and simulations as the only answer to all teaching problems..

-+ - . Although the exercises (games) . . . are an extremely useful
and interesting part of a teaching-learning experience, they are-
not effective without other curriculum support--i.e., other
materials, other activities, other media, and a well-prepared

~ teacher. Preliminary evaluations from teachers-users indicate
that the best exercises provide the most effective teaching-. :
Tearning experiences when used as part of a total curriculum plan.

Whereas games were enthusiastically received by the social

~.‘

scientists, ‘they did not bécbme as popuiar'with the sciencé_edubators. ,
However, with-the trend away'from the higﬁ]y subjéqtjmatter'oriented
sciehce éoprsés,‘to fhoééiébeaking to the relationship pf science to
stiety;and the inc]usioh of mora{'and,et&i£51ﬁconsideraffons, the

door has been'opened5to a teaching strategy used sugceSSfu]]y-in,the

social sciences. (This trend 1s_ref1ectéd jnfthe present Alberta

L chemistry curriculum; the core and option units give the teaCher:moré*'

. - f e ‘ o oo s
educators believe that gaming is now becoming more widely accepted b Ry
science teacheré..}But’if games are to be-succészu];:teachers'mﬁét,b?

i
1

pkovide information for teachers. In Chapter 5, the assessment instru-

. ) ‘ : . » ) r . - ,i {? : ‘
ment, to assist teachers in selecting games for their'uséi*fé‘gfscussed.
In Chapter 6, ﬁhé collection of ways of using games for teaching

chemistry, the compendium, is presented. It is hoped that, with the

~aid of this information, teachers will experience more success in
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daming. Along w1th more Success shou]d come more gam1n§ It is fur-
- ther hoped that along w1th more gaming will come the added conf1dence .
" needed to further encourage research on the use of games

. for teach1ng chem1stry

A



' CHAPTER 3
RESEARCH DESIGN -

The purpose'of thts:study was threefo1d' to determ1ne the |
extent and mode of use. of games by high schoo] chem1stry teachers, to
‘ deve1op an. 1nstrument to be used by chem1stry teachers for assess1ng

games for c]assroom use; to prepare a compendlum of modes of use of 3
‘qames for~teach1ng chem1stry - In this chapter the procedures for : -
-dea11ng w1th the fwrst of these aspects of the study are presented /pi

The rema1n1ng two w111 be dea1t with in subsequent chapters

5 -

: The Survey Samp1e

In order to. determ1ne the extent and mode of use of games in

teach1ng h1gh schoo] chem1stry, a Survey ‘was p]anned The sample conF

- s1sted of h]gh schoo] chem1stry teachers of both the Edmonton Pub11c

and Edmonton Separate systems There are severa] reasons for se]ect-'
1ng h1gh school chem1stry teachers F1rst the researcher S 1nterest-

- and former teach1ng respons1b111t1es have been in th1s area Q&econd .

"*the A]berta h1gh schoo] chem1stry curr1cu1um now a]]ows for flex-

db111ty s1nce there are core un1ts e]ect1ve un1ts and prov1s1ons for’“'
1oca11y made un1ts Games cou1d be 1ncorporated as a teaching

jstrategy Th1rd, as reported 1n Chapter 2 games have been success—

- ‘_fu]]y used by the m111tary, by bus1ness and by educators, part1cu-

1ar1y in h1gh schoo] soc1a1 stud1es Sure]y th1s teach1ng approach

S cou]d a]so be used 1n h1gh schoo] chem1stry 1nstruct1on

2 -



Due to the constraints of time and f1nances, the .sample was
Timited to the tWo Edmonton School systems However teachers 1n
Iarge centers 11ke Edmonton usua]]y have more - resources read11y ava11-

Aab]e to them As we]] there are more opportun1t1es to 1nteract with

co]]eagues and resource personne] As a resu]t the samp]e w0u]d be -

l'more representat1ve of A]berta high schoo] chem1stry teachers from

1arge, urban centers than of h1gh schoo1 chem1stry teachers 1n A]berta

“as a whole. | - -

Both the Edmonton Pub]1c ‘and the Edmonton Separate Schoo] Bbards
- agreed to al]ow the researcher to survey the h1gh school. chem1stry ’

: teachers under the1r Jur1sd1ct1on However the dec1s1on to part1c1-
pate in the survey was left up to each 1nd1v1dua1 pr1nc1pa1 and was.

; -made at the school 1eve1 One schoo] agreed to part1c1pate in p11ot1ng
the quest1onna1re The rema1n1ng seventeen schoo]s agreed to part1c1-
pate in the actua1 survey A]] together seventy s1x quest1onna1res
'were sent out. However one. schoo] w1th e]even ‘teachers to be sur-

. veyed, subsequent]y dec1ded to w1thdraw The teachers there were
a]ready 1nvo1ved in a studv and d1d not want to part1c1pate in another

- one Further deta11s ‘about the return of the quest1onna1re are found

‘1n Chapter 4

o The Quest1onna1re

An 1n1t1a1 draft of the survey quest1onna1re was: prepared and

>

"three graduate students 1n sc1ence educat10n at the Un1vers1ty of

: fA]berta ‘as well: ‘as the researcher S adv1sor, were asked to: react to

\

this draft A subsequent draft was then p110ted at one of the h1gh

_schoo]s w1th seven chem1stry teachers part1c1pat1ng »A f1na1”draft '

B
MY
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)
“was then prepared (Appendix 1). The QUestlonna1re was printed on
. goldenrod colored paper for easy 1dent1f1cat1on by part1c1pants
The f1naT draft of the quest1onna1re cons1sted of two parts'
.(Append1x T) The main purpose of Part 1 was to gather professional
: data on the teachers and their schoo]s SO that the sampTe coqu be -
!adequately described. 'vv | |
| The purpose of Part 2 was to gather 1nformat1on.about “the
~teachers contact with and ude of educat1ona1 gamesl The first: three

quest1ons deaTt w1th the degree of use of games and the c1rcumstances

o preva1]1ng at the1r respect1ve schoo]s 0uest10n 4 deaTt with 1nforma-

‘1t1on that teachers m1ght need to help them decide whether or not to use
, games Quest1ons 5 and 6 deaTt w1th 1nformat1on about the purpose for . ;
. us1ng games and the cr1ter1a used for seTect1ng a game‘/'Quest1ons 7 |
i and '8 dealt w1th the ways Tn wh1ch teachers wou]d use games 1n the
}classroom Questlons 9 and 10 dea]t W1th the advantages and d1sadvan-
ttaqes of us1ng games as seen by the teachers of the sampTe Questlon TT
':'gave the teachers an opportunlty to T1st the t1tTes of any games that f-
| ::they may have used F1na]]y, all part1c1pants were given the oppor- f
‘i'tun1ty to request the reSuTts of the quest1onna1re, a space for- the1r}
'names and ma111ng addresses was’ prov1ded | ‘
, The format of Part 2 cons1sted of a quest1on, a number of
», statements that coqu be checked off and a bTank space for add1ng any ";

furtﬁer responses and comments It was found 1n the p1lot phase that

'"'_:open ended quest1ons were: often Teft bTank Therefore the f1naT draft

prov1ded for the qu1ck seTect10n of responSes as weTT as space for

RS 7,add1t1ona1 comments



Va11d1ty and Re11ab111ty of the Questtonna1re

Uhenever data are gathered by means of a quest1onna1re, the1r
worth is cons1dered in the 11qht of two key quest1ons

1. :Does the quest1onna1re measure what 1t‘15-supposed.to
measure? . | f | }h‘ V

2‘ Can the researcher be sure that responses have been honest

and accurate?

The f1rst'ouestion'dea1s with Content Va1idity Face and

- samp11ng validity are the two ma1n components of content va11d1ty
»Face va11d1ty is. a ‘measure of what the 1nstrument appears to be -
measur1ng, th1s 1s usua]]y evaluated in a subJectlve manner, Tike the
“use of a pane] of Judges For this survey, the quest1onna1re was sub-
}'Jmltted to a group of three secondary educat1on graduate students who |
were chemlstry teachers, and the reséarcher': 's adv1sor, for scrut1ny;f~

TTh1s group acted as a panel of Judges to determ1ne the face va11d1ty

= - of the quest1onna1re, they conc]uded that the quest1onna1re had such
"va11d1ty Samp11ng va11d1ty is concerned w1th the adequacy Of coverage : '
f'of the "un1verse of behav1or" be1ng measured The un1verse of behav1or e

in th1s 1nstance was the use of games by teachers and the c1rcumstances :

7.:under wh1ch they were used As we]] the poss1b1e use of games by

-1fteachers and c1rcumstances under wh1ch th1s m1ght be p0551b1e are

o necessary components for deve10p1ng the assessment 1nstrument and///

/

| ”compendlum of modes Quest1ons geared spec1f1ca1]y to these areas have

o fbeen 1nc]uded a]so there are. opportun1t1es for respondents to wr1te S
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g 1n comments and further rep11es, shou]d th1s be necessary to f111 1n =T,-"‘ 1

P .v//

any m1ss1ng gaps
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The second ouest1on addresses jtself to a human behav1or prob-

lem. “Is the respondent in any way, e1ther w11fu11y or otherw1se,

"coTour1ng h1s answer? There are severa] common causes for such d1stor-1

j.t10n in the answers to quest1onna1res |

,T; The des1re to ‘appear soc1a11y acceptabTe |

2. The des1re to ach1eve max1mum advantaoe in an evaluat1on

7;»situat1on. The mot1vat10ns for both are s1m11ar as are the methods toi N

combat them Therefore these two d1stort1ons w111 be treated together .
The onTy way. to be absoTuteTy certa1n that these d1stort1ons areii_‘:

| ;not occurrlng 1s to make 1ndependent checks on. the accuracy of the i

answers g1ven. This coqu be done in oﬁe or more of the foTTow1ng waystif

'observ1ng the. respondents to. see. 1f the1r act1ons match the1r responses,

' :ask1ng coTTeagues to ver1fy the respondent s responses check1ng any

- documentary ev1dence for the conf1rmat1on of the respondent s rep11es '

-, These methods were genera]Ty not ava11ab1e to the researcher ~in:the :! B |

'Vi.f;that the f1rst cause for d1stort1on coqu have an effect on how a .
ﬁ"ifrespondent answers quest1ons thCh mlght show h1m to be d1fferent from“rs;
'*ibth1s peers For examp]e, in answer1ng Quest1on T of Part 2, _w;matﬁtf,tf:‘
'threspondent m1ght be: tempted to mark that he had used games once or s

' ft;tWTCE ‘even thouoh, 1n fact he hadn t used them at aTT h1s coqu |

f1rst and th1rd 1nstances, due to constra1nts of t1me and 1n the ﬂ, g
: second 1nstance, due to eth1ca1 cons1derat1ons as weTT S1nce th1s 15,3

p;ynot a teacher eva]uat1on there is 11tt1e chance that the second causet'~

; ffor d1stort1on of responses 1s s1gn1f1cant However, 1t 1s poss1b]e S {o:,; .

\

5

p':mstem from a des1re of the respondent to show others that he is 1ndeed fﬂ?,hw;f_e'r |

17*fkeep1ng up w1th new or d1fferent 1deas HQWEVGT”th‘§‘tOO JSvexBectedf,zﬂ;”]f-pr'“



to be -of a m1nor concern in this survey There is noth1ng to be ga1ned
from such responses because’ respondents were assured that rep11es
- wou]d be kept conf1dent1a] - |

.3. Var1at1on in cond1t1ons under which the quest10nna1re was
answered a]so causes d1stort1on of the rep]1es Such th1ngs as when |
the quest1onna1re was answered how. rushed for tlme the respondent was
1  and what h1s frame of m1nd was ‘When he answered are factors caus1ng

' var1at1on in reply These factors are cons1dered 1mportant espec1a11y'

Ny

for att1tude 1nventor1es where a respondent s att1tude cou]d 1ndeed be .

d1fferent under d1fferent c1rcumstances Short quest1onna1res he]p to»i

) a11ev1ate such prob1ems Powever th1s 15 not cons1dered to be‘a

1 maJor factor 1n this. survey s1nce att1tudes are not be1ng measured and

| ﬁ‘ the quest1onna1re has been kept re1at1ve1y short

"L 4; D1stort1on due to the format of ‘the quest1onna1re A common

concern of th1s type is" response set where a respondent answers con- o

.1ﬁ»s1stent]y/:n one category reuard]ess of the quest1on, th1s usua]]y
occurs as a result of boredom The present survey was Kept: re]at1ve1y
short to reduce th1s poss1b111ty ‘h"‘_‘5-;.f;_i ifdt‘j'" Ti l{j7
I In 11ght of the above d1scuss1on 1t can be seen that the survey
ouest1onna1re used 1n th1s study had been des1gned to keep the usua] |
prob]ems assoc1ated w1th va11d1ty and re11ab111ty to a m1n1mum A; o
poss1b1e shortcom1ng 1ay 1n the fact that 1t was not des1gned to .

enable the researcher to readlly ca]cu]ate a re11ab111ty coeff1c1ent

11ke the Cronbach coeff1c1ent However s1nce 1t was not the 1ntent1on .117_ s

'g of th1s study to make stat1st1ca] 1nferences based on the 1nformat10n

of the quest1onna1re, th1s shou]d not be of maJor concern »7'7‘*""
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: Administration‘of the’Questionnaire

After the schooT boards gave the1r perm1ss1on to conduct the
’survey, the pr1nc1paTs of the h1gh schooTs were contacted It was'
, agreed that. the f1naT dec1s1on to\part1c1pate in the survey shoqu be

' made at the sc1ence department Teve] Department heads were sub-

'sequentTy contacted and 1h aTT cases, w1th the except1on of one- schooT'

fgas reported ear11er the teachers agreed to part1c1pate -The quest1on-

- naires were then ma1Ted to the department heads who d1str1buted them

to the chem1stry teachers The ma1T1ng aTso 1ncTuded a cover1ng Tetter:

for each teacher exp1a1n1ng the purpose of the survey and g1v1ng .

- ,}d1rect1ons for the return of the comp]eted quest1onna1res E

' (Append1x T) The department heads: aTso coTTected the comp]eted _ =

L;quest1onna1re5\on a pre arranged date N1th1n one week the quest1on- -

gna1res were p1cked up from the schooTs by the researcher ThTS pro- "

RREE o
<. vided the opportun1ty to meet many of. the department heads and teachers

'1about the resuTts of the quest1onna1re are- reported in Chapter 4.

t»'AnaTys1s of the Quest1onna1re o

The resu]ts of Part T were used ma1nTy for descr1b1ng the sampTe

'\;of chem1stry teachers who responded to the quest1onna1re The resuTts

;:of Part 2 1nd1cated the extent and mode of use of games 1n chem1stry

e teach1ng by the sampTe of teachers 1n terms of frequency counts of
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- and to thank: them personaﬂy for thelr part1c1pat10n Furthe‘” details - .. |

o -iopt1ons glven 1n the quest1onna1re TabTe format was used to summar1ze;‘: o

'”ﬂifhthe wr1tten comments and responses to each quest1on

There were two respondent character1st1cs wh1ch woqu have some ,ﬁ;}[;ﬂ;”" :

:45_bear1ng on whether or not games were used for teach1ng, namely, yea(s



'w; are reported 1n Chapter 4

e

of teach1ng exper1ence and years of post secondary educat1on Two
‘quest10ns were posed |
1. Does the number of- years of teach1ng exper1ence 1nf1uence whether
: or not a teacher uses games for teach1ng?
_Th1s quest1on cou]d be restated 1n the form of a nuTT hypothes1s
Hypothes1s 1 There is no- re]at1onsh1p between years of teach-
o ing exper1ence and the use. of~games for teach1ng
2{ Does the number of- years of post secondary educat1on 1nf1uence 2
_whether or not a teacher used games for teach1ng?
; Hypothes1s 2 , There 1s no re]at1onsh1p between the number of
| e years of post secondary educat1on and the use-
"<f of games for teach1ng | -
Both of these hypotheses were tested ustng the ch1 square
]stat1st1c The test was based on the frequency of responses to the

Tquest1ons wh1ch 1dent1f1ed the years of exper1ence and years of post-

.,secondary educat1on as re]ated to the reported use of games by these

| . frespondents In order to Sat]Sfy the requlrement of the ch1 square

test that the m1n1mum frequency 1n any one ce]] be frve the respondents”7 :

'were d1v1ded 1nto two groups those that had not used games at aT] and ‘___,*

»_tthose who had used games one or more tlmes The resu]ts of th1s test

”?“»Chapter Summary

Th15 chapter dea]t w1th the dESTQH of the survey of the use of '

“*ff,the samp]e the content and structure of the quest1onna1re, 1ts

G

i'[fva11d1ty, stated quest1ons and testabTe hypotheses, and the ana]ys1s ffjf}tf[lt“'d

”"H.used iResu]ts of the survey are reported 1n Chapter 4

'"1;“games by chemvstry teachers Spec1f1ca1]y are 1nd1cated the nature of ,s[j}:~
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~ CHAPTER 4
'RESULTS OF.THE~SURVEY.“

Th1s chapter reports the data coTTected dur1ng the survey,
the1r anaTys1s, the resuTts of test1ng the hypothes1s, and other |

!?

.i'f1nd1ngs

The Sa;pTe Descr1ptlon

ATtogether seventy s1x quest1onna1res were sent to all the

' y}h1gh schooT chesttry teachers of the Edmonton PubT1c and Edmonton :

4~‘. Separate SchooT Boards. One dchoo] w1thdrew from the survey, as

"ireported 1n-Chapter'3 ‘ Hence 51xty f1ve quest1onna1res were returned

‘for an 86 pertene%response, however three were returned w1th few -
’responses and Wéké“not cons1dered useab]e This Teft a totaT of
’:‘s1xty two respondents, for an. 82 percent useab]e response

Tab]e T descr1bes the sampTe of teachers used 1n the survey

o On the average, the teachers had 5 T years of un1vers1ty educatTOn, |

: 9 8 years of teachlng experlence ang 7. 2 years of teach1ng chem1stry

'ijfexper1ence The sampTe was predom1nant1y maTe There were on the

fjaverage, f1ve teachers at each h1gh schoo] 1nvoTved 1n teach1ng one or.aj'

'-“_'more chem1stry courses Deta1Ts of the teach1ng respons1b1T1t1es of

n.f;the teachers are g1ven 1n£%pb]e 2 OnTy 26 percent of the sampTe of

'h;'s1xty two respondents tauaht onTy chemvstry courses The respondents f'" L

i 1,“};fcame from Targe schooTs where there were severa] teachers teach1ng

'7'3’1chem1stry, hence 1nteract1on w1th peers was poss1b1e Th€Y»99"?ra]]Yfpff"



- Experience 1

:'5t_Chem1stry, Phys1cs and Sc1ence n o3

TABLE 1. o

| VEARS QF TEACHING: EXPERIENCE AND UNIVERSITY EDUCATION

“;kALE AND MALE TEACHERS IN THE SAMPLE

Female Teathers“-f Male Téachéré -
(8, 13% of §) - (54, 87% of S)

;§hge (yr$)! .Meahs‘(yrs.)';Range (yrs.) Mean"(yrs;)‘

~Un1vers1¢{ | i:4'£d,8:.; 4.8 3to10 5.3
'Educat1on LT o R

'*Teach1ng o 2 to 26 7.9 B ‘;2,t0‘40 1]{5.;_

" Chemistry Te 2t018 56 - 1to3 8.7

Experience-

S

’_ TABLE 2
DISTRIBUTION OF THE TEACHING LOADS OF THE RESPONDENTS

4Number'bf”i Percentage of .

"57C]asses Tau ,
St Teachers -~ Sample (62)

-._Chem1stry on]y | ; -;‘; vf; j' B T -1
?';Chem1stry and Biology .- 12 194
|  Chem1stry and Phys1cs B e B I R
. '_Chem1stry and Science 11 ., \} , ':['i”i_   7f;:" L M3
: *_Chem1stry, B1ology and Sc1ence ]] ff'f';' ~",6 :, s '“:,l:V 9;7‘
| o 3 e
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. .

"ohad a 1ot of exper1ence teach1ng chem1stry, and had more than the

usua] four years of post secondary edudat1on reou1red for a Bache]or o

of . Educatlon degree Th1s meant that they. shou1d have had the

opportun1ty to become conf1dent in the1r teach1ng and fam111ar w1th

'trends in sc1ence educat1on, as we]l as new 1deas such as the use of p

,games for teach1ng
J

Tab1e 3 descr1bes the teachers att1tudes towards new 1deas

_"A1together, B6 percent of the respondents 1nd1cated that they were openi.

- to new 1deas but on1y 26 percent of the samp]e sa1d that they wou1d

| »;read11y try them Th1s 1s further d1scussed later in the chapter where;'

- _'the results of Part 2 of the quest1onna1re are presented



.»TABLE»B

| TEACHER ATTITUDES TOHARDS NEN IDEAS

E STATEMENT ABOUT NEw IDEAS _f- B ;"‘ : .'PERCENTAGE OF SAMPLE
S I o —
v_‘_I f1nd new’ 1deas st1muTat1ng and attract1ve " N 56.5'

P ¢ f1nd 1t chaTTenglng to be among the f1rst

‘to test and try new 1deas LT SR 'f‘:7f25}8' |

o subscr1be to the foTTow1ng pos1t1on

. "Be.not the first by whom new -

things are tried, e
. Yet not .the Jast to lay the S SRR RS TR
- oldaside.” o R L S

”No.response o : ?’f;f,; f ' ‘j_‘.__Ela.,fEE'[_ _'-,:.i~4;83:f :




a0

Analysis of Part 2 of the Questionnaire

i3

+Part 2 of the questionnaire required the teachers to check off
answers to ten questions. Space was a]so-provided for the inc]usion '
of further comments related to the given question. In addition,
teachers wére.given the‘opportunity to 1ist the names of games Whtch
- they had used in the‘claserOm The results of the responses to

these ouestwons were summar1zed 1n aset of tables.

'guestion 1: ~ FREQUENCY OF USE. A summary of the results of the

responses to this question.is‘found‘in.Table 4. Only 5 percent of the
,;sampTe reported that they had used games more than three times; all of
these teachers 1nd1cated that they would cont1nue to use games, while
.'one a]so reported that games were mot1vat1ng Apparent]y those teachers
fam111ar with gam1ng cons1dered th1s a worthwh11e classroom act1v1ty
Further comments by teachers po1nted to the need for 1nformat1on about
games and gam1ng, it.is the intention. of th1s study to prov1de teachers
with pract1ca1 information about the use of games for teach1ng chem1stry,

‘as presented in Chapters 5 and 6.

Question 2: KIND OF GAMES USED. A sumary of “the results of

the responses to this ouestion is found in"Table 5. The fact that fem‘
,teachers reported the use*of commercially produced games cou1d7be the
result of the lack of information about games, as discussed above.
Further, many:of the games used were either.developed.by the respondent
.orvby a col]eaoUe | Shirts'(1°77)'and G]aider (1974) both suggest that
"homemade" qames are not as successfu]]y used as are the commerc1a1]y

produced ones. Th1s is because the commercial ones have beTn p110ted

L
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~and revdsed a number of-times;}this,resutts‘th_consistent games which -
. are successfutly played. They.h1so suggest that, whi1e a “homemade”
game may work- well for 1ts des1qner, it ‘may not for someone else
because the ob3ect1ves and ru]es were not carefu]]y commun1cated thus
these users could be left w1th negative fee11hgs aboutagames and |
result in little or no further attempts at gaming. This might be one
reason why many of the respondents reportedVUSino games Onlf once or

‘twice.

Quest1on 3 TEACHER AUARENESS OF CAMES A summary of the

resu]ts to th1s quest1on is found in- Tab]e 6. These results demonstrate _

o a

~ that teachers rea]]y did’ not know about games and the1r ava11ab111ty,
thus 1t_1s small wonderithat.half the sample of teachers reported;that
‘they had not used gamesrat_atl."Further,739.percentl0f the sample felt
"'that they‘had a]ready had enough activities for their c]asses; it‘woqu,
(not be 11ke1y that . these teachers were act1ve1y engaged 1n pursu1ng .
fﬁother teach1ng strateg1es ]1ke gam1ng However, since the A]berta |
‘fchem1stry curr1cu1um now ‘allows e]ect1ve un1ts, wh1ch g1ve 1t more f]ex—
- ibility, teachers shou]d be made aware of the potent1a1 of gam1ng,. L

teach1ng strategy wh1ch m1ght well be 1ncorporated 1nto such units.

‘This is further d1scussed in Chapter 7. R -»‘rqf

Quest1on 4 REQUIRED INFORMATION A summary of the resu]ts of

’;'the responses to thlS quest1on 1s found in. Tab]e 7 Teachers were "
.'permjtted to select more than‘one response.A S1nce‘a]]'ch01ces»were v; :
';‘seJeCted.by more than half of the‘respondents,'jt-was:clearithats, :
:'teachersurequired.more ihformatfon}before‘makind use of games for

t
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"teaching'chemistry Seventy seven percent of the respondents 1nd1-..'

» fcated that- they requ1red the names of games, such a T1st appears in

'Append1x-5 S1xty six percent of the respondents desired 1nformat1on
‘about how. to use games, the Compend1um Chapter 6, prov1des such

information.

Question 5: PURPOSE FOR USING GAMES A ‘sumary of the results o

,'of the responses to this quest1on is found 1n TabTe 8 Teachers were .

'“perm1tted to select more than one response Over ha]f of the respond-

) vents se]ected each of the statements dlrectly reTated to the way in

S.

: wh1ch a game cgu1d be used SeveraT more suggest1ons were wr1tten 1n

f use of games to dr1]1 content use of games to re1nforce pr1nc1p]es,'

:,use of games for var1ety in teach1ng These were 1ncorporated into the |

o compend1um of modes of us1ng games,,Chapter 6

: s%Question 6: CRITERIA FOR SELECTING GAMES & A summary of the :

resuTts of the responses to th1s questxon 1s found in TabTe 9 Respond-
'ents 1dent1f1ed severa] key cr1ter1a for se]ectlng a game the game |
"ymust 1nvo]ve sk111 and th1nk1ng, the centraT probTem of the game and

'ﬁ"1ts obJect1ves must be cTear, resources requ1red for game pTay must be

rf””read11y ava11ab1e, the centraT probTem of the game must be reTated to

A

fess1onaT game desagners (GTaz1er, 1974 Sh1rts,}1°77) The Tast one:

N

£g

";'course content The f1rst three cr1ter1a are a]so 1dent1f1ed by pro_ t,}j;_ L

is of a more pract1ca1 nature 51nce 1t ties in d1rect1y w1th the course:aisi”

~T content and obJect1ves These cr1ter1a are 1ncorporated 1nto the

e assessment 1nstrument found 1n Chapter 5
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Question 7: WAYS OF USING GAMES. A Summary of the resu]ts of

_the responses to th1s quest1on 1s found in Tab]e 10. Teachers werelﬁﬁ"'
aperm1tted to se]ect more than one response A]] the ways of using .
'_games, except for 1nd1v1dua11z1ng 1nstruct1on were se]ected by
approx1mate1y half the respondents, this 1nd1cated that teachers were |
'}open to a var1ety of ways for us1ng games . Hence the compendlum of IR
},modes of use'of games for chem1stry teach1ng, found in Chapter 6, would o
a531st them 1n p]ann1ng for the use of games, by p01nt1ng to the |

poss1b1]1t1es ava1]ab1e

Question'Sf-.COMPETITION IN'GAMING A summary of the resu]ts

. of the responses to this ouest1on 1s found in Table 11. Teachers were .

perm1tted to se1ect more than one response 0ver ha]f the teachers ;

"-, genera]]y favored 1ess compet1t1ve s1tuat1ons Tansey and Unw1n (1968) -

caut1oned agalnst putt1ng too. much emphas1s on compet1t1on and w1nn1ng,‘
B 1est the purposes of the game become overshadowed by the obJect1ve of

'_w1nn1ng Teachers, too, showed thelr genera] caut1on about compet1t1on

”'eruégtions“g'and'1o ADVANTAGES AND DISADVANTACES OF GAMES.

_A summary of the resu]ts of the respo ses to quest1on 9, wh1ch dea]t

: d'w1th the advantages of games, is found 1n Tab]e 12 and a sunmary of '

:fthe resu]ts of the responses to quest1on 10 wh1ch dea]t w1th the d1s- S

| ':advantages of games, 1s found 1n Tab]e 13 Teachers were perm1tted to

,ﬁse]ect more than one response to each quest1on Responses to these two
,.quest1ons were qu1te sporad1c, rang1ng from a ]ow of 6 percent of the e KRNy

reirespondents to a h1gh of 52 pe:aent of the respondents th1s c0u1d be
.gd due to the fact that half of the respondents had.not used Qames at. 311 e
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: /‘ Clearly this is a-concern of teachers that needs to be'met The

s

0

and hence felt that they could not speak to the advantages or dis-
-advantages of using games for'teaching chemistry. "HOWever motivation
was selected most often‘(52 percent) as an advantage, th1s is in agree-

ment with proponents of gam1ng who also c1a1m th1s to be an‘important

‘ advantage, as reported in Chapter 2. On the other hand ~that games

\take up too much t1me was one of the chief d1sadvantages 1dent1f1ed by

' the respondents, 31 percent checked this 1tem wh11e a further 18 per-’

cent made written comments about the time that games4take to be p]ayed,
assessment 1nstrument described in Chapter 5 wou]d help the teacher
}dent1fy the time requ1red to prepare for the game and to p]ay it. Fur4
ther the assessment 1nstrument wou]d he]p the teacher determ1ne if the

. game suits the obJect1ve in m1nd If it turns out that ‘the game is

‘ part1cu1ar1y su1tab1e then 1t m1ght be well worth the time 1t takes to '

use.it. To further ass1st the teacher there are suggested ways of

; uswng the games as found in the compend1um of modes Chapter 6

a

Questio(n 11: COMMERCIAL GAMES uszo.‘ This question. asked the -

teachers to list the.commercial games that they had used. The follow-

)

ing games-were identified, listed in'descending order of freguenCieS'

Chem Bingo; Chem Cubes Chem Chex; Chem Track; Chem Bees Bu11d1ng the

Per10d1c Table. The 1ast two were listed only once. \(The researcher

' was unable to f1nd any pub]1shed ev1dense for these two games, it 1s

58

poss1b1e that these were games prepared by a: fellow teacher and sub- v ,;_'

sequently 11sted,as a commercial game,) S1nce this is a rather sma]]

sampling of.tﬁe games avai]able,(see Appendix. 5), it would further

serve'to,gupport the findings thatnteachers generally hadilfttle _

<~
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knowledge about games and what was available. This study endeavors

to make more information available to the teacher. . = \S

Test of the Hypotheses , 3 :

There were two hypotheses stated about. the re]at1onsh1p
between the years of teach1ng experlence and post- secondary educat1on

and the use of games for teach1ng chem1stry ‘The chi- -Square (X?)

| test was used for both hypothesest

Eypothesis 1: There is no re]at1onsh1p between the years of
.teach1ng experience and the use of games for teach1ng chem1stry |

Th1s hypothes1s was tested u51ng the x? test for thz;{elation=
sh1p between years of teach1ng exper1ence and the use of ‘games for
teach1ng chemIStry Tab]e 14 presents the observed freouenc1es and the
ca]cu]ated x? value. Th1s observed x2 was not s1gn1f1cant at the 0. 05
| 1eve1 of s1gn1f1cance the nu]] hypothes1s was not reJected Thus
“years of teach1ng exper1ence did not appear to be"a s1gn1f1cant factor

1n determ1n1ng the use of games by teachers

Hypothes1s 2 There 1s no re]at1onsh1p between the number of |

years of post secondary educat1on of the teachers and the use of games
for teach1ng chem]stry J ' | ; o

Th1s hypothesis was tested using the yx? test for the re]at1on— :
ship between -years of post secondary educat1on of the teachers and the

use of games for teach1ng chemistry. Table 15 presents»the observed

'frequenc1es and ca]cu]ated~x Va1ue.- This observed X2 was not signifi-

cant at the 0 05 1eve1 of s1gn1f1cance the null hypothes1s was not
_reJected Thus years of post secondary educat1on of the teacher did
not: appear to be a s1gn1f1cant factor in determ1n1ng the use of games

by chem1stry teachers
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TABLE 14

Y

= USE OF GAMES AND YEARS OF TEACHING EXPERIENCE
FREQUENCY AND SIGNIFICANCE OF RESPONSES 3

Frequency. of Responses

Use of Games T-5 + 6-9 ~ 10 and more Years
; , Experience

Not Used 9 9

Used More Than Once 5 JER L I V!

¢

x2 has an observed va]ue‘of 1.90’-

~ TABLE 15 -

4

*
\}

USE OF\ GAMES AND YEARS OF POST-SECONDARY EDUCATION OF

 TEACHERS FREQUENCY AND‘SIGNIFICANCE OF RESPONSES

\ .
| Frequency of Responses
A o 4. 5 6 and more Years
Use of Games - o ' . teacher education
S = B il
Not Used 14 8 |
Used More.Than Once B T F

x2 has an observed yalue.of_2.89
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"Chapter Sunmary and Discussion

The survey showed that half of the respondents had not used

. games for teaching chemistry and that less than" 10 percent,of themvhad
used- games frequent]y. Seyera] under]ying'reasonsbare manifest.
First, teachers did not have information about games and gaming;
information. about gam1ng as a teaching strategy must be made available

to them. Second, a substantial number of teachers stated that they

already had enough activities for their chem1stry c]asses. Apparent]y,'

these;teachers must first. be convinced of the value of oames.forv
'chemistry teaching, fO]lowed°by making‘information available. ‘Without
information about.games and. how they can be\used, an informed decision
about the use of games for teach1ng cannot be made. Third, a majority
‘of the games used were reported to be of ‘the "homemade" variety.

Experts in gam1ng c1a1m that.these are usually fillediwith problems’
and pitfalls that make their use frustrating; conseQuent1}'teachers are
discouraged and 1ike1y stop gaminq | Thdskcou1d exp]ain why some .
‘teachers reported us1ng games on1y once or tw1ce ‘Informatidn about
pub11shed games which have been tested and p1loted and are less 11ke1y
“to have 1nterna1 prob]ems, is a]so needed (Append1x 5)

Teacher comments wr1tten in on the quest1onna1re fe]] 1nto four

:\»main‘categor1eso comments,ask1ng for 1nformatlon, prescr1pt1ve com-

ments and suggeStionS'-comments expressing reserVations abOut games;
i genera] comments These comments are summar1zed in Tab]e 16. '

The comnents request1ng 1nformat1on genera]]y ref]ected the

'resu1ts reported above teachers did not have much 1nformat1on about ‘

.-,games
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TABLE 16

A SUNMARY OF TEACHERS' COMMENTS AND SUGGESTIONS

Comments asking for information

Not aware of what games there are available
Would.use games if they were ava11ab1e
Lack of games- in school

Require summary of research on gaming

How do games affect academic performance?
1 haven t used games so [ can't tell

Prescr1pt1ve comments and suggest1ons

Games must have a reward : .
Games must be sound .
Games must be:related to course content

Use games to reinforce principles

Games are ajnovel way to drill content

* The time required to play should not be more than one period

Use games to illustrate real problems in sc1ent1f1c research

Competition is not important
The object to learn from the game and not t0 w1n

Do not overuse games

‘Chose games carefully to’ serve. a purpose
aames must be relevant and su1tab1e L

Comments express1ng reservat1ons,about gaming - N

Cost is a factor

\ Upkeep and replacement of m1ss1ng parts

Games take up too much class time -

“Few games have sound educational value . o .
v“'Poor students get caught up in the p]ay and lose main ‘
~objective of the game o
.Hy,s11ght experience with games was not very successfu1

"1-would only use games if they had proven value '

Disadvantages occur when the obJect1ves of the game are
not c]early stated ‘ _ :

Genera] Comments o

I've used games (more than 5 times) and they are metivating'_'
Joy of 1earn1ng is very 1mportant

- Sources in Chem 13 News and ATA Science Counc11 News]etter K
Use cross word puzzles and word games ’
"The course shou]d be mot1vat1ng w1thout the use of games




. The prescriptive comments - feT] 1nto two categor1es those
, related to gam1ng, those reTated to the game ijtself. There waS'concern
expressed about the "soundness“ of games. Express1ons like "proven
value" and "few games have sound educat1ona1 vaTue” demonstraté)that
some teachers must be conv1nced about the cred1b111ty of»gam1ng before
_tﬁeymonTd consider getting fnv01ved' _However, s1nce it is not pos-
s1b1e to determ1ne from the comments JUSt exactTy what const1tutes
provenfva1ue“ or "educat1ona1 vaTue," Spec1f1c suggest1ons cannot be |
made~ Perhaps these comments arose out of a Tack of 1nformat1on about .
games and gam1ng, the reV1ew of the T1terature Chapter 2, was 1ntended

to provide a bas1s for gam]ng and m1ght serve teachers in this way.

Comments ab0ut gam1ng indicated that teachers were - concerned w1th the

gam1ng process and how 1t woqu affect the1r cTasses for examp]e the
‘time element was again ra1sed and one per1od was prescr1bed as the
max1mum t1me that shoqu be used for. game p]ay These concerns are

REATN

further dealt w1th in Chapter 6

Comments express1ng reservat1ons abOUt gam1ng aga1n 1nc1uded the -

t1me factor However the t1me requ1red for p]ay var1es w1th the game,
”stherefore, a teacher must determ1ne from the game mater1aTs t1me
;requ1red for p]ay The assessment 1nstrument descr1bed 1n Chapter 5,

1ncTudes the t1me%ebmponent as an assessment factor The comments

' T'about "sound educat1ona1 vaTue" and "poor students get caught up 1n the '

dp]ay" were made by teachers who had hot used games more than once or -57"

- tw1ce and who had used "homemade" games Thus these comments come from

' w1th1n the context of very T1m1ted exper1ence w1th gam1ng and further :"

po1nt to the need for more 1nformat1on The assessment 1nstrument

also inc]udes SOme of these teacher;concerns

.,
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The general comments were bas1ca]1y of a pos1t1ve nature The

. teacher who reported that he used games more than f1ve times a]so

reported that the students were mot1vated by games, thws is in accord ‘
w1th the reports of prOponents of gaming who c1a1med a h1gh degree

of mot1vat1on among game p]ayers

~ Testing of the hypotheses demonstrated that ne1ther years of «"
: exper1ence _teaching nor years of post secondary educat1on p]ayed*a
s1gn1f1cant ro]e 1n determ1n1ng whether teachers use games for teach1ng h |
- chem1stry It cannot be assumed that through years of exper1ence or
teacher educat1on, teachers came 1nto contact w1th sufficient 1nforma- j

t1on about gam1ng to warrant the1r us1ng th1s teach1ng strategy

s

The fact that teachers reported lnow1ng T1tt1e about games and gam1ng

bears th1s out

-l',

The compendwum, Chapter 6, endeavors to prov1de teachers w1th

1nformat1on about how they can use games 1n teach1ng The assessment L

1nstrument Chapter 5, 1s 1ntended to he1p teachers -assess games for

the1r purposes a teacher may then be more 11ke1y to fee] that the

o game has made a contr1but1on to the c]ass and has not wasted t1me
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* CHAPTER 5
© THE GAMES ASSESSMENTIINSTRUMENT

) The purpose of th1s chapter is to. prov1de the rat1ona1e for B

- the deveIopment of the Assessment Instrument f assess1ng the poten-..
i tial of games for chemTStry teach1ng The deve]oped Games Assessment |
Instrument is found in Appendjxvz. ,References_for the,games used as

examp]es are found in Appendix 5.

‘ The Need for an Assessment Instrument
Des1gners of games have caIIed for the need to assess games

for the1r potent1a1 use 1n the cIassroom It is thexr content1on

| ‘hthat, g1ven the ever 1ncreas1ng number of games ava1Iab]e a teacher

_needs some means of assess1ng them for cIassroom use ' They.further

“4

_Q_fcontend that not aII games I1ve up to thelr des1gners or'deve]opers',’

 claims (nukes and WaIIe., 1975 G1IIeso1e, 1972) Consequent]y,'some

ts

"‘,’means of eva]uat1on must be made ava1IabIe to teachers so that they

f‘can determ1ne 1f the game has sound des1gn and 1f 1t su1ts the1r needs 11-;“

o ”DukeS and UaIIer (]976) and G1IIesp1e (1072) des1gned assessment

| .[[1nstruments, these 1nstruments were not geared spec1f1ca11y'ﬁy assess—fh;=~f5’.f7

o ing. chem1stry games and concentrated mawnly on thb1r lnternaI cons1s--

"rf'tency

The Educationa] Products Informat1on Exchange (EPIE) Inst1tute

, "c\was started 1n 1066 for the purpose of evaIuat1ng the potent1a1 of
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educational materia]S' It was their contention too, that educationat,
‘yproducts d1d not 11ve up to the c]a1ms made for them by the1r manu-
| facturers. They saw the need for an 1ndependent organlzat1on to assess
matertals‘and_to make subsequent 1nformatjon ava11ab]e to consumers.
‘ Thts'need-for'aSSeSSment Of educationat materiais has been underscored
" by the many agenc1es that re1y on EPIF eva]uat1ons as a means for

:select1ng materaa]s.for their schoo]s.

The Games‘Assessment Instrument

4

The assessment 1nstrument was des1gned to- be used by teachers to
'.assess the potent1a] of games for c]assroom use. There were tworkey
sources for cr1ter1a of assessment teachers comments and concerns
hl<as 1dent1f1ed on the ouest1onna1re, part1cu1ar]y ouesttons 5 and 6;
| and game des1gners cr1ter1a for a ”good" game: (Duke and waller,

19763 Shirts, 1977; Gaines, 1973; G111esp1e 1972). Consequent]y,'the

v assessment 1nstrument was 1onger than wou]d be conven1ent for genera]
‘teacher use, that was necessary to cover the var1ed concerns However; :

a teacher may use’ on]y parts of the }nstrument depend1ng on the needs 1

'fand the type of game bewng assessed A suggested abr1dged vers1on 1s

‘r;,found 1n Append1x 6

‘ ‘ The assessment 1nstrument (Abpendixié) was subm1tted to seven
('echem1stry teachers and the researcher 3 adVISor for scrut1ny, 1t was
;subsequent]y rev1sed and the shorter vers10n was orepared However, t0i =
1'ascerta1n the va11d1ty and va]ue of such an 1nstrument wou]d requ1re
jl:jiextens1ve p110t1ng and rev1s1on matters beyond the scope of the |

"5present study o
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The 1nstrument 1s mode]ed on the EPIE Instruct1ona1 Hater1als

: Design Analysis Instrument (]977) The1r eva]uat1on 1nstrument hasp

been tested and used~by evaluators throughout North America and has"\ -
been provento be most useful tOr the ewaluation of jnstructional |
materials. The EPIE materials'and evatuations.haveecome to be accepted' ]
both by evaluators and consumers of educational materials (The .

: Amer1can Schoo1 Board Journa] January, 1975}-pp 38"41)

The games assessment instrument has three parts, based on the
YEPIE categor1es ' descr1pt1on and phys1ca1 character1st1cs, the ante-
:ffcedents or necessary'prereouls1tes for gam1ng, the 1nterna1 cons1stency
“of the games Use requ1res short wr1tten answers or the check1ng of
| apprOprtate ch01ces Responses'are e1ther obta1ned d1rect1y from the
?game mater1als or-must be 1nferred from the mater1a1s by the. teacher
‘ -;’Part I dea]s w1th the descr1pt1on of the game and 1ts phys1ca1
ivcharacter1st1cs Inc]uded are t1t1e, copyr1ght date, pub]1sher,
~.fsupp11er, phys1ca1 descr1pt1on, durab111ty Cost, ava11ab111ty,‘and
"_rep1acement parts were 1dent1f1ed by respondents to the ouest1onna1re
':57These are cr1ter1a not genera]]y ment1oned by game evaluators, they are
',,1nc1uded 1n the EPIE eva]uatwon form for the purpbse oﬁbcomplete o |
f descr1pt1on of the mater1a1s be1ng assessed .

Proponents of gam1ng 1dent1f1ed a number of d1fferent game -

e .
L4

| "jj.formats s1mp1e paper and penc11 games, ]1ke crossword puzzles or’ word
-'ffgames, card games,v]1ke ﬁrec1p1tate wh1ch use cards as the medium for

'-:'study1no some real' aspect of chem1stry, board games, 11ke hem B1ng - _,f

"games which 1nvo]ve role play, gaméi%us1ng other man1pu1at1ves, 11ke
%

} or1g1na1 sc1ent1f1c papers or. some gadgets spec1f1ca]1y des1gned for

"& fa

»'w“wh1ch cou]d also use such th1ngs as sp1nners d1ce or mov1ng p1eces, {i;[,1“.7fi'b



the game 11ke the H _ypothe51s Mach1ne computer s1mu1at1ons, which are

" not in¢luded 1n th1s study These game formats are 1nc]uded in Part I
fof the assessment instrument under the category of game medium

(Tansey and Unwin, 1968"G0rdon, 1670' Spencer T977\-

CompTete information- in Part 1 of the assessment 1nstrument is

*espec1a1]y necessary if a. teacher is exam1n1ng games sent to. h1m on -

» approva] and- compar1sons are be1ng made w1th a- v1ew to purchase one or

more games , However when a game is a]ready available for the teacher S

use, then some of the deta1ls, Tike cost or pub11sher, are not of

T-_part1cu1ar vaTue Such categorles cou]d then be Teft bTank

“Part II of the asseSSment 1nstrument deaTs w1th the antecedents,

‘that 1s, those necessary prereou1s1tes for the use of the .game.- (The

- more compTex a game the more- preparat1onandp]ann1ng is reauired. )

Categor1es in this part are aTso des1gned to ass1st the teacher in

mdeterm1n1ng how we]] a game suits h1s needs Inc]uded for th1s purpose

'are categor1es T1ke- relation of the game to curr1cu]um, grade TeveT

d1ff1cu1ty ]eveT, specific top1c (centra] prob]em of the game), 1ntended

:]earner outcomes The centra] prob]em of the game and the 1ntended o
‘”Tearner outcomes have been 1dent1f1ed by game experts (G111esp1e, 1972)
eas the key to effect1ve gamlng, they shou]d be eas11y 1dent1f1ed -
B 'ETCurr1cu1um ro]e and t1me requ1red for p]ay were cr1ter1a 1dent1f1ed

7*gby respondents to the survey ouest1onna1re

Items 1n th1s part wou]d be of use to teachers 1n most 1nstances

,ga51mp1e games whose 1ntents are obv1ous may not requ1re such deta11ed
'f-scrut1ny, an example woqu be the use of a. crossword puzzTe to dr111

'?}ﬁsome content mater1aT However, 1t 1s st1]1 1mportant to know what

L — . h i3
T . <
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background studentshrequire to be'ahTe to handle the puizTe without
frustration, the content covered and its relation to what;has been
sdone in class, as ueTT as the grade level and difficulty.of the gameL
AThe‘categories in this part of the‘assessmentvinstrument aTert the
téather.to‘these aspects. | b O :
" Part III'is concerned'with:the internaT consistency of a game.
" These categories Were mainly those 1dent1f1ed by game experts (DUke
~and UaTTer, 1976;. G1TTesp1e, 1972). Concerns vo1ced by respondents to s

| the survey quest1onna1re were.aTso included. ATthough the internaT
"-consistenCy of‘educationaT materiaTs‘is also an EPIE concern; their. \f
cateoor1es are not spec1f1c enough for game evaTuat1on » a |
G1TTesp1e (1972) 1dent1f1ed six key eTements wh1ch comb1ne tgyﬁ”
. form the,"knowledgegbase";of a-game These eTements ares (T) The
CentraT'probTem of the game (2) The cho1ces ava11ab1e to the players
- (3) The act1v1t1es or moves prov1ded for the pTayers (4) The ruTes :
of the game, (5) The . organ1zat10n of the game .(6) The summary

: activities of the game These eTements 1nteract to form the knowTedge

- base of the game GiT]esp1e (Tﬂ72,up- 34)»descr1bes th1s 1nteract1on°
Therefore (the six eTements) . ... are not much he]p to the ‘teacher-
- singly, -but together they provide an accurate p1cture,_ tge know- .
~ ledge base of a game. A knowledge base is built upon“&’problem
. statement. From that statement the essent1a1 ‘concepts and pr1n-
‘ciples: are transformed into choices, ‘moves; and ‘rules in .game”
play. . The'choices and moves .are organized in a way that effect1veTy
or 1neffect1vely gu1des ‘the players to learn about the bas1c con-.
~cepts_and principles: The summary activities of a game determlne
.~ whether or ng?‘the game can ach1eve 1ts purpose in. the f1na1
N outcome e , R , SR .

| L«f*:

"f: She also offers cr1ter1a for Judg1ng the eTements of a game, these are

The centra] probTem heTps to g1ve the game 1ts d1rect1on fi;i f

o . “
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' must be cIearIy stated}and conceptuaIIy rich; a‘generaI, bare statement
is of little use in giving d1rect1on to the game The centraI probIem.¢:
vmust have ut111ty, that 1s, it must d1rect the pIayers toward the.
atta1nment of spec1f1c outcomes.v F1naIIy, the centraI probIem must be
reIated‘to reaIity These. cr1ter1a are reercted in Item 1 of Part III
of the assessment 1nstrument AIso 1ncIuded were concerns expressed by'
o respondents to the survey quest1onna1re These 1ncIuded the_reIatlon
"of the game to course content and soundness of the game Categorfes
‘ I1ke YAre the statements accurate"? and "Are there any factuaI errors"?'ﬂ
;'are aIso‘EPIF criteria. R
The next three eIenents, hoices,“ruIes,dand moves, wereh_'

L evaIuated us1ng the cr1ter1a of soundness cons1stency, and Iack of
,dTStortjonv To be sound, cho1ces had to be d1rectIy reIated to the
centraI probIem The act1v1t1es or moves had to be presented 1n -
ordered cons1stent seQUences of behav1or wh1ch arose out of mean1ngfu1
1dec1510ns The ruIes must be cTearTy stated eas11y understood and |
mreTated to the centraI probIem, 1nsofar as poss1bIe, the ruIes must mir-
','ror reathy Respondents to the survey QUest1onna1re were concerned

that games shouId be more dependent on sk1II for the1r pIay than they
-¢are dependent on chance These concerns and cr1ter1a were reercted

\

in" Items 2 and 3 of Part III of the assessment 1nstrument

o 5 0rgan1zat1on of the game can be Judged us1ng two cr1ter1a
;;.,nnelus1veness and sequenc1ng The 1nc1us1veness cr1ter1on perta1ns to .‘r’

’pIayers hav1ng an opportun1ty to make 1mportant dec1s1ons, such

decis1ons shouId not restzsoIer wwth one pIayer or group of pIayers

The sequenc1ng reIates to the aITow1ng of suff1c1ent t1me and

‘ .



opportunity‘forithe piayers tO-COnsider’the"major‘1earnfng‘aSpects of
r"'thé*game: These criteria are'aiso ‘ncluded invltem.3'of the Assessment'
Instrumentf | - | | |
Summary act1v1t1es should bring out what students have 1earned
~1from the game, The summary must be related to the centra] prob]em

' statement'and:the‘act1v1tjes.of the game; app11cat1on to-”rea]vljfe”
;must7be-made. These crjteria;are reflected in Item 4 of Part 111 of.

“the assessment instrument.

Summary . o E , o S 1_}:_ . n L ; -
- _The- assessment 1nstrument includes concerns and cr1ter1a sug-

gested by teachers, profe551ona1 evaluators of educat1ona1 mater1a1s, | ”1/' f

/

' and game experts - It was modeled in the maln after a proven eva]uatwon

e form developed by EPIE The. ch1ef cr1t1c1sm by those asked to rev1ew

1t was that 1t was too long for conven1entateacher use . An examp]e of -
'.an abr1dged vers1on 1s found in Append1x 6 Abr1dgement w111 depend on o
the needs of a teacher and the type of game be1ng evaluated A teacher

¥

_can se]ect whatever parts are most mean1n§{u1 for the g1ven c1rcum—
b‘~stances and needs For examp]e, 1f-a teachertwere assess1ng a game hh°
»ha]ready Purchased then detai]s 1n Part I coulggbe reduced to t1t]?f'f;‘i.
med fum' and fornat Pi]oting and revision of the 1nstrument were fe';*;.fff"
ﬁv,vbeyond the scope ofsthe present study IR L
T The 1ong form (Appendix 2) cou]d be used by teachers for

‘-efse]eCt‘"g.Eeﬂémg_fOr class use from among those already avai]able the f' I

."fffcomPIeted form may be kept on. f11e for later reference and use Itth;].zi~lnv:

”’“fi_of games many supp]iers and manufacturers make mater1als avai]able

“_giycould a]so serve to a1d teachers 1n maP1ng decisions about the purChase : A



. . i
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S - ) : A

. ori-approval, so that they can be reviewed, assessed, and returned if
not suitable. _ | ‘ ”

The Categogies repreSented are sufficiently detailed to ensure

‘that key areas of concern are covered. Use of the assgssment instru-

ment will assist teachers in selecting games which meet not on?y a
prescribed set of‘criteria, but also  the needs of the class. Hope-

fully more successful gamfng‘willﬂresult.
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CHAPTER 6 °

A COMPENDIUM OF MODES OF USING GAHES FOR TEACHING CHEMISTRY

The purpose of this chapter is to propose a concise set of ~gf
modes of game use for te?ch1ng high school chem1stry, th1s set is - |
treferred to as the Compendium. It is preceded by some genera1 sug-
“ gestions for gaming. References for the games used as examples are.
found‘in'Appendix 5; these games are for example only and db not7imp1y;

an exhaustive 1isting.

Suggﬁstions for Gaming

/

Proponerits of gaming, like Gordon (1970) and Glazier (1974),

c1a1m that a teacher must- be carefu]]y prepared if gam1ng success 1is to

e
o

r.be opt1m1zed C]ear]y, the more comp]ex and 1nvo]ved a game 1s, the
more preparatlon is requ1red of the teacher. However, one basic pre—
paration procedure,holds true regard]ess of the compiexity of/the game. '
'_The teacher must choose a gameﬁmhich meets.the‘needs and'objectives of
‘the topic in question, as:close}y_aé poseib]e;“One of theijhtents of
the Assessment.Instrument (Appehdix 2) was to assist the teacher in
thiS“taSk Comp]et1ng this 1nstrument for aag1ven game you]d go a long
| way in preparing the teacher for using the game. '
There are three phases that the teacher must p]an the pre- ‘

. Game br1ef1ng, p]ay1ng the game, the post-game debr1ef1ng sess1on

dHowever, the preparation requ1red for a card game 1like Chem Rummy,
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where students use cards to mike correct chemical formulae, is
certainly much less than the preparation required for playing

The Amsyn Problem, a role-playing game based on the environmenta]

' - . .
and community problems caused by a small chemical company. .Gordon
(1970, p. 112) makes $Some suggestions to help the teacher plan for
p]ay1ng the game: |

1. If possible, play the game through with other teachers
- or friends.

2;‘_Become acquainted with the physica] components of the game.

3. -Thorough]y read the mater1a1s prov1ded for the teachers
use. ,

4. Modify the game, if necessary, to meet part1cu4ar needs
~ of the class.

5. Dec1de the basis on which roles will be ass1gned Try
to include bright and slow students on theLSame teams.

S 6., D1str1bute copies of the rules and profiles, and
‘ 'scenarios where they are used to each student the. day
before the play. ,

7. Arrange the components of the game in the c1assroom

8. Brief the students on
a. the purpose of the game. - '
b, the roles of individuals or teams, and obJect1ves
c. the physical layout of the room.
d the f1rst move. .

_'This phase should not exceed fifteen minutes. .
9. Dur1ng the play circulate among the groups or 1nd1v1duals
- and offer suggestions where desirable, answer quest1ons
- when necessary. Try to involve the student in answer1ng
~ his own quest1ons and ‘arriving at so]ut1ons
Whereas the above planning suggestions make for better géming; |
the debr1ef1ng sess1on at the end of the game is part1cu1ar1y 1mpor- o

tant, espec1a11y for complex, ro]e play games ‘Here the teacher has a
. \ SR c



~more dominant role.in synthesizing the process depicted by the game.

In the debriefing discussion the teacher must again review the objec-
tives of the game and relate them to.the game activities. For the more
complex games, questtons dea]ing with thelfo]lowin% aspects can be
useful in he]ping the teaCher integrate the game and 1ts,outcomes into
‘the class work: th:were actions taken and what were their effects?
Were actions fair? Nhat about the interactions between players, nego--

tiations and the e]ement of 1uck7 How did uncontro]]ab]e events fit

1nto the process and effect the final outcome? A successful debr1ef1ng

will he]p the players to better understand the1r act10ns and how they
were re]ated to the process of the game (G]az1er 1974 Gordon, 1970
~ Tansey and Unw1n, 1968)

However, many of the Chemistrydgames avai1ab1e'are of the

'51mp1er, content oriented var1ety (Append1x 5) These do not requ1re

,such an e]aborate debr1ef1ng sess1on s1nce they did not ‘involve comp]ex

and var1ed 1nteract1ons among the p]ayers Yet to be effect1ve the
teacher must be fam111ar w1th the game and its p]ay and be ab]e to :

f-he]p students re]ate it to their c]ass work

 Thie Compendium of Teaching Modes

The Compend1um was prepared to g1ve chemlstry teachers a concise
gu1de to the various ways in whifh games cou]d be used for teach1ng
chem1stry There were several sources of information for the compen-

dium. First, teacher responses to the survey quest1onna1re; ques-

tions 5, 7 and -8 were spec1f1ca11y directed to this area. Second thﬁ/'}

manua1s wh1ch accompany pub]1shed games also prov1de some 1nformat1on '

on the ways. 4n wh1ch games could be used for teachlng Third, 1deasr
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_came from 1iteratUre‘sources, like Gordon (1970) Tansey and Unw1n
(1968) and Spencer (1977). In order for the Compemdium to be more
directly u$efu1‘to teachers, examp]es of spectfic:games were also
1nc1uded more games are listed in Appendix 5. %hé categories are
those wh1ch teachers norma]]y cons1der when planning chem1stry lessons.

1. Games for Introducing a Unit. Gordon (1970) suggested that

' games:could be used as a means of introducing students to a new unit
or'concept{ However, it is 1mportant to determine what the. requ1red
entry competenc1es of the p]ayers are; th1s is one of the cr1ter1a in
' the Games Assessment Instrument (Append1x 2) Not a11 games are su1t--
~able for th1s purpose espec1a]1y 1f they focus on drill or a]ternately
re]y heav11y on new and unfam111ar mater1a1 Durlng the p]ay of a R R

game, students may be 1ntroduced to issues or prob]ems wh1ch w111 be

dea]t w1th 1n the new un1t of study For examp]e, The-Po]]ut1on Game\

: cou]d be used to 1ntroduce students to the e1ect1ve unit Env1ronmenta]

\\

Problems in Chem1stry 30 This game is des1gned to have students
"} exper1ence“ the 1ncrease of po]]ut1on due to 1ndustr1a]1zat10n | o

,_Hav1ng used the game to 1ntroduce students to the prob]ems of po]]u-
‘i

‘t1on, they then study, 1n greater depth some of the effects on the tv |

. environment, 11ke ‘the greenhouse effect and therma] po]]ution

2. Games for Dri]] and Practlce of Content Manygof the ’:
"chem1stry games conta1n these elements (Append1x 5) For example, ;h
'Chem Cubes 1s a game designed to re1nforce and pract1ce the bas1c |

?L.sk11ls regard1ng e]ements and the per1od1c table. The game uses :

\"'cubes 11ke d1ce w1th symbo]s of the elements on them One var1at1on

"1of the game requ1res students to determ1ne the names of the e]ements

ﬂhose symbo]s they have ro]led Another var1at1on requires the player



g \ibackdrounds couid be 1nvo]ved If a student required more contact w1th, .
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. to identify adroi]ed eiement according to its position in the periodic
tab]e For exampie, if Zn (zinC) is- roi}ed, it wouid be 1dent1fied as
a: tran51tion element in the fourth period This game wouid be played
after students in Chemistry 10 had been 1ntr0duced_t0'the periodic ";

tabie;'the~periodic table is a necessary'compOnentfof the game not

supplied by the designer. Robert Gang, the designer of Chem Cubes, h‘;"
suggestslin‘the game manual that games such as. these cou]d,reoiaces o 1.f

: written'homework assignments. '7An0ther variatiOn'of‘these games’are

the puzzies and word games found in the A]chem chemistry course; these

»

'too drill content and can be used for homework Many of these games ;

are of short duration and c0uid be piayed severa] times in one ciass

.

period

»-,3.' To Tndividuaiiie Instruction-A Ggme designers,-like Robert\ i="‘ o

Gang (Fhem Cubes game manua]) c]aim that games ‘¢an be used to heip to |

"reinforce content Here both 1ndiv1duals or smai] groups w1th Simiiar e o ,»r "é
'for exampie, the periodic tabie tﬁen a game 1ike Chem Cubes couid be A

‘1v'used by that student If a student required more contact w1th some

;rtopic, then a game reiated to that topic wouid be used Students of
' 5

B ‘above averaoe abiiities couid be given more chaiienging games 'fThe'»

“f

7;7Games Assessment Instrument could a551st a teacher in determining how
| .‘a particuiar oame wouid f1t the student s needs Gang a]so suggests |
o ;that the game could be used 1ike a student S, tutor by- providing him with . hha'f»/fji
-‘f‘a means of 901ng over material as’ required | SR

;4, Games for Process °k111 Deve]opment Process skilis are |

| ’nimportant ih sc1ence education, therefore, Nay and Associates (1971)

‘JA,‘ -

! X
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\
had prepared'an inventory of these'scfentific processes. Some
designers c1a1m that their games can be used’ to deve]op such sk11ls

The Amsyn Problem 1s a role- p]ay1ng game w1th a d1st1nct chem1stry

or1entat1on, whlch is 1ntended to deve]op sk1]]s 1n prob]em so1v1ng, o
‘g,dec151on mak1ng, and argument deve]opment and presentat1on LThe"
~specific process skills 1nvo1ved, 1dent1f1ed accord1ng to the Nay
‘_frlnventory, are' 1dent1fy1ng the problem and seek1ng re]evant back—‘
ground 1nformat1on, pred1ct1ng, co11ect1ng data, 1nterpret1ng the :
data There appears to be a h1gh 1eve1 of 1n9ﬁ}ry throughout The'
":.prob1em centers around a sma11 chem1ca1 company wh1ch has new stand-
}ards of po]]ut1on contro1 1mposed upon 1t these wou]d be f1nanc1a11y
‘h;d1sasterous to the company, resu]tang 1n c]osure S1nce the commun1ty

~.;1s dependent on. th1s company for emp]oyment and other bus1ness a11

"ffdstake ho]ders become 1nv01ved in attempt1ng to f1nd a so]utlon ATJ ‘ﬁ

- 'fvgroups study the prob]em from the1r perspect1ve and propose so1ut1ons, _f

‘ A

";febacked by appropr1ate data S1nce th1s 1s a rather comp1ex and 1nvo1ved

: .requ1red to analyze an argument and to detect errors 1n the reasonlng

» game, 1t could take a number of c]ass per1ods for preparat1on and
~‘~.»'c0mp7et1°n I e
| A s1mp1er game, In-guest, 1s a]so 1ntended to deve]op such

: sk1115 as 1dent1f1cat1on pred1ct1on and observat1on P]ayers are ;eti} o

; -A]though th1s 1s not spec1f1ca11y a chem1stry game, it can be used to
2 direct students to these sk1lls, 1t might be appropr1ate to use th1s
V"*game 1n the f1rst unit of Chem1stry 10 wﬁén these sc1entif1c ski]]s =

uare flrst 1n€$3duced e o |

In the post game d1scussion the teacher shou]d he]b students
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recogniae the variousaskiTls.used in the gamet Hoh were these skills-
used in seJecting, eValuating-and‘app]ying information in~re]ati0n to
the'ceﬁtral problem of the'game? Th1s quest1on becomes the focal po1nt
- of this d1scuss1on; it w111 bé necessary to he]p the students identify
any remarks, attitudes, proceduresxor conc]us1ons that 111ustrate the
’ sk111s 1nvo1ved v‘ ‘ | ‘§
. 5. Games for Att1tude Deve]opment Proponents of gam1ng claim

: that games can be used not only to help students deve]Op a pos1t1ve :

"att1tude towards the1r studles but a]so .to deve]op spec1f1c att1tudes

" For examp]e, in The Amsyn Prob]em soc1a1 econom1c and even mora] con-

s1derat1ons affected a "pure]y chem1ca]" dec1s1on (A reacts w1th B

"g1v1ng a h1gher y1e1d of purer product but a by product cou]d a1so be
IS}

2 danger to the env1ronment ¢ The best react1on 1s not used a]though ";\

it makes ‘the most sense from a chem1ca1 po1nt of v1ew ) That the e ' l ;,
[psc1ent1st cannot always“make dec1s1ons based pure]y on sc1ent1f1c ’
| ,'_eV‘dfhce, 1s demonstrated .ﬁr | | |
_ - The teacher cou1d p1npo1nt sc1ent1f1c att1tudes by ask1ng
ll]faPPPOPr1ate quest1ons inthepost game d1scuss1on ' Some of these att1-' -
liwtudes and suggested quest1ons are. (Koz]ow and Nay, 1976) oy | :
-PJEEEl!lEX was al] avaalable data cons1dered7 Nere the fj,l;**3***

o

1deas of others cons1dered?

*I“N111ingness to chang;,op1n1on Was new data used to alter f..

hypotheses or op1n1ons? uere the 1deas of others

}: recogn1zed and eva]uated?

V',“gpen m1ndedness were both pros and cons considered when

T

dec1stons were made? Nere 1deas or op1n1ons of

others considered and evaluated?




Critical mindedneSS' Uere 1ncons1stenc1es of statements or con-

o 1 S c]us1ons 1dent1f1ed? ‘Here unsupported statements

cha]]enged? a

.

Respect for'evidence' Has data co]]ected before conc]us1ons\
| were drawn? was ev1dence supplied to back up
COnc1u51ons?

A

.~ Honesty: Uas the work of others acknow]edged’ Uas a]] the

ev1dence cons1pered?

761 Games for Inou1r1ng,1nto Sc1ent1f1c Inqgjry Schwab (1962)

contends that one of the most powerfu] teach1ng strateg1es is 1nqu1ry

'f

- 1into- sc1ent1f1c 1nqu1ry, 1n th1s way students 1earn about sc1ence as a

Vlforocess of 1nou1ry Even though th1s 1s anm1mportant aspect of sc1ence‘3

"educat1on there are no games that spec1f1ca]1y relate to th1s area.

LR

b‘However there are some suggest1ons that can be- made Background R

[matertal cou]d be obta1ned from or1g1na1 sc1ent1f1c papers many of

- the ear]y papers were wr1tten 1n a persona], non techn1ca1 sty]e A_:

-bpsscenarlo cou]d be deve]oped based 0n a partlcular paper, ro]es cou]d
jt' be assigned and the s1tuat1on cou]d then be acted out Observers wou]d_

-v-be asked to 1dent1fy the fo]loW1n§b the prob]em be1ng stud1ed how jfﬂ]»ﬂ:'.“

'tinformat1on was se]ected evaluated and app11ed to the prob1em,, ;

| fls1ons, aSSumpt1ons and genera11zations descr1be the sc1entlst 1n

;‘ terms of the process sk1115 used in approach1ng the problem, recommend ?"
':’7:areas requ1r]ng further study In this way students would be given an7»
»%1nsight 1nto the work of the scientist It is recommended that games "h?'-th'?

"i*;in th1s area shou]d be deve]oped and made ava11ab1e to chemistry

. R, . B S 10‘ B ) : .
h R .-_\,; RN ““'”"”‘;"' PRI
teac erf | a_fhjt]"l~< -;‘:v.d”" ,'fgf e},“; e ;é§;~

-
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: h1,}°recogn1ze the hyPOthes1s formulated, recogn1ze and eva]uate conclu-: Ve



I,:g dec151ons woqu be affected by their new found 1ns1ght 1nto the prob—

-fﬁfjfequal opportunity fo make ge 1snd

"ff‘dof a game requ1res that Studﬁnts becOme th0rough1¥ fam111ar with their

ﬂlfvexperience of the researcher that th1s Tatter approach 1s enthus1-‘

) ot
%

D1scuss1on and Summary - o | AR v // ‘

The purpose of th1s chapter was to suggest a conc1se set of
.ways in whlch games cou]d be used for teach1ng h1gh schoo] chem1stry
The way that the ATberta chem1stry curr1cu1um is now organ1zed with
: the requ1red core and suggested eTectTve un1ts, g1ves the program much :
- more fTex1b1T1ty Teachers should no Tonger find themse]ves pressed
_:for time to comp]ete the reoulred course of stud1es There TS even an
allowance for TocaTTy deveToped eTect1ve un1ts Thus the teacher has :
the- time to be more creat1ve with h1s chem1stry teach1ng .One way ‘", .;
‘T which to take advantage of th1s, is to 1ncorporate gam1ng into the _ f |
act1v1t1es Games coqu become a bas1s for an e]ect1ve un1t For’

o
exampTe The PoTTut1on Game coqu be pTayed to 1ntroduce students to

“the probTems of 1ndustr1a1 poTTut1on, these probTems coqu then be »

'istud1ed in depth and then the game pTayed aga1n to see if students

= Tems. A somewhat d1fferent approach m1ght be to have the students %T;},li
‘ study a top1c 1n deta11 and then des1gn a game wh1ch reTates to thws

.:top1c The teacher woqu have to rem1nd the students of the foTTow1ng
Tgaspects the central probTem must-be stated cTearTy and be" reTated o“d;;;quﬂ_:;fﬁ

| .'the \reaT woer ﬁ'ruTes shoqu be s1mpTe and reTated to the probTem,}fﬁ;;;;g;ff:&%

N

- there shoqu be a d1st1nct eTement of sk111 aTT pTayers shoqu have andfrvklf?gﬁf?*

"“;hd P]'V the game The deveTopmentfj7‘jfhlf’

'VItopic, 1t aTso aTTows for student creat1v1ty (Jt has been the 11m1ted7:;jé;jff]f:¢

’;-ai'astlca11y accePtEd by high schooT students Chem1stry@30 TeveT, and 1_3_,, L

G iy e s S A
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'ihas resu]ted in a- better understandlng of the g1ven top1c, as b
-freported by those students part1c1pat1ng 1n th1s act1v1ty )

Hany of the games des1gned spec1f1ca11y for chemtstry are of
a dr111 and pract1ce of mater1a1 nature Some games from other areas,

Tike b1o]09y, re1ate to. such top1cs as’ po]lut1on and energy and can

Zthus be used when study1ng these top1cs There is a d1st1nct need for

»"the deve]opment of games that dea] with such th1ngs as process skills,
’ 1nqu1ry into sc1ent1f1c 1nqu1ry and att1tude deve]opment
| The modes that were presented ref]ected the 1deas of gam1ng

'experts game des1gners and sc1ence educators It 1s necessary,

o jhowever, to further exp]ore these approaches to us1ng ganes for

. teaching chemnstrythroughactual c1assroom 1nteract1onandto assess

.the effect1veness of the games in these area these are beyend the :

. .scope of the present study

-
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CHAPTER 7
| 'SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

= iy

L

Summary and Conc]us1ons

The study centered around three | key parts the survey -of h1gh

4 schoo] chem1stry teachers in Edmonton to determ1ne the extent and

mode of usevof games for teach1ng chem1stry, the deve]opment of an

5'ssessment 1nstrument to he]p teachers assess games for use in

tchem1stry c]asses, the development of a conc1se co]]ect1on of ways 1n

u:whlch se]ected games cou]d be; used to teach chem1stry, ca]]ed the :

) compend1um _ = SR - S

Y

s

The rev1ew of the 11terature po1nted to a number of th1ngs
;'71}> Games have been part of c1v111zat1on for centur1es

\

52.‘3war games have deve]oped over the years to become h1gh1y
/ fﬂdsoph1st1cated and successfu] 1n the twent1eth century. .
_3.}uBu51ness games deve]oped from war games and educat1ona1

| Vigames, 1n turn deve]oped from bus1ness games
di_fsively use games for teaching

"f)-and 1s p]agued w1th shortcomings that must;be resolved

gS;:"The research find1ngs were genera]ly mixed; with some

.._-'

S

| 4.5.The soc1a1 sc1ences were the f1rst to accept and exten- :

‘55: fResearch on educat1ona1 gaming 1s st111 1n its 1nfancy 2T

‘_ ‘support for the mot1vat1ona] and affectlve aspects of »[‘f

gam1ng, but no s1gn1f1cant advantage in. the cogn1t1ve area :f'x

[PERT I S
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T

7;“ The trend in science education is away from the subject
matter orientation and towards_the responsibilities of
: science to.society. o |
8. The present A]berta chem1stry curr1cu]um ref]ects th1s
~trend | B
‘9. Games are be1ng cons1dered by some sc1ence educators as
one teach1ng strategy to be useful for dea11ng w1th
affect1ve deve1opment Consequent]y, they be11eve that
games are becom1ng more widely accepted by sc1ence teachers,
10;d The chemistry teacher, too, can make use of gam1ng as one )
h'strategy in his reperto1re of teach1ng sk%ﬂls »
| The resu]ts of- the survey 1nd1cated that chemxstry tea hers had:
not used games to. any great extent Further they were - 1n need of e g
1nformat1on about gamtng, games ava11ab1e to them and how games: cou]d o
be used in the chem1stry c]assroom Two hypotheses were proposed and

4 . o
tested us1ng the chi- square stattst1c (X ) the observed X value for

E '“_ both hypothes1s was: not s1gn1f1cant Therefore it cannot be assumed':f’;

=

that a teacher, hrough years of exper1ence or educat1on wwould come t
| 1nto contact w1th suffic1ent 1nformat1on about gaming to warrant 1tsf
;fdthuseg Spec1f1c 1nformation about gam1ng and 1ts use 1n the chem1stry:,'

s c]assroom is needed The assessment 1nstrument 1s 1ntended to be used
to he]p teache?s se]ect appropriate games for the1r purposes, the .
compend1um of modes 1s 1ntended to provide 1nformation about ways 1n

ﬂng wh1ch games could be used for cheQ:stry 1"StrUCt}22 It 1s hoped thatf;ia‘?‘f

these sources of 1nformat1on w111 ass1st teachers so that successful

‘ 9am1ng w111 resu1t It‘should be noted that the survey samPle was notffi,'t
i | 't*?&x.‘:fﬁ7

» ) “
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randome selected from chemistry teachers tthughout ATberta,qbut

o

e rather 1ncIuded the maJorlty of chem1stry teachers from Edmonton h1gh‘

| schooTs Therefore any genera11zat1ons which go beyond thTS sampTe

o

) 1shoqu be. v1ewed w1th caut1on S .‘ s -

' The survey ouest1onna1re was p1Ioted and subm1tted to a panel

-of Judges to determ1ne face va11d1ty*J The sbrvey was kept reTat1veTy

,Zshort and des1gned to further reduce the cqmmon probTems assoc1ated aa

" wWith

2

the quest10nna1re s va11d1ty There was a thh rate of return of

Kl

compTeted quest1onna1res

I Both game users and des1gners p01nted to the need for some means

of assess1ng games for use 1n the classroom As weIT, respondents to .

- 85

N

) ',"'Vn

the quest1onnarre raased‘some concerns about games and offered cr1ter1a 5;;-1'

for assess1ng them

expe
asse
-main
game

Part

R have
asse

supp

a game for cIass use. The completed 1nstrument coqu aTso serve as ‘ar f;fpff',5,}q

rts and curr1cu1um evaTuators were 1ncorporated 1nto aﬁgames

ssment 1nstrument (Appendlx 2) the 1nstrument was patterned, 1n theéf'”

s after a proven format des1gned by the EPIE assoc1ates
'

The Instrument has three parts Part Ty descr1ptlon of the w»‘a, ‘

. iz

3 Part II descrIption of tde requ1red prerequ151tes for game pTay

III descr1pt1on of the 1nt rnaT consistency of the game.

to quest1ons coqu be obtained directly from game mater1a]s or m1ght

to be 1nferred by the teacher The 1nstrument cou'

ss1ng and compar1ng games for purchase, th]s ,s m g,swae When Ll

I‘iers prov1de games on approyaT It is aIso l‘pfu] for seIectmg

"nent record of the game in the teacher s f1Ie or in a resource

These criter1a aTong WTth those offered by gam1ng;iéi°'3_
™ 'i;' u':" e

RV N »
LR

Responses were either short answer or checks from a I1st, the angwers~’:

“r_'

be used when



afgf researcher (Appendix 6)

.

St

&

It was not p0551b1e to exten51ve1y fie]d test the 1nstrument,

' this was beyond the scope of the presenf study t However, 1t was sub-

IR

mitted to a\paneT of Judges for assessment and subsequentTy revised

The main orit1c1sm was that the 1nstrument wds too Tong for convenient

o N N 0 L
- teacher use, however this was necessary 1n order to 1ncorporate the A

? ) | \r:‘:,“

main assessment criteria for a compTete picture of the game A L
o A T L
teacher coqu however, abridge the 1nstrument by using those cate— B

gories thCh are. most méaningful and hngfuT for'the particuTar purposey

B
in mind A suggested abridged verSion was aisq prepared by the ,

- 1

S~

The compendium of modes of use of games for teaching thh schoo] | .

chemistry is a conCise coTTection of ways in thCh games c0u1d be used

Suggestions were taken from the Survey questionnaire, from game

R N

materia]s; andwfrom gaming experts The compendium was aiso submitted

X SN

o to a. paneT of Judges and subsequentTy revised IncTuded are the foTTow--

1ng suggestions ' games for 1ntroducing materiai, games‘for dr111 and
practice of content materiai games for 1nd1v1duaTizing 1nstruction,--
games for process skiii development, games fOr attitude deveiopment,-

games\

B spec1fica11y de51gned for the Tatter mode, Some su%gg§~jons were made f,

]

for the deve]opment of such games ) The greater f]exibiiity of@;he
present Alberta chemistry curricuium shou]d aTTow for more teacher f(
creat1v1ty It s hoped that teachers Wi]i use this. opportunity to
1ncorporate gaming 1nto their chemistry program Fier testing these
modes was beyond the scope of- this study

It is’ hoped that the 1nformation in this study woqu assist |

for 1nqu1ry into sc1ent1fic 1nqu1ry (Since there were no games s



‘. chem1stry teachers so that they woqu become fam1]1ar w1th ava1Tab1e"

"“games and gaang, comfortab]e w1th the1r use, and so add another

. (

mﬁfl’teach1ng strategy to the1r reperto1re of sk1115
'?: Sugoest1ons for Further Study _f‘ eiv'-"';jﬁ7 ’f.T B

. 1 Var1ety of Chemlstry games\"There is a def1n1te need forjkxh S

' tue deve]opment»of more d1verse, good quaT1ty chem1stry games (Many
‘":iof those avallable are fbr dr111 and pract1ce ) Games for the purpose

of process sk1TT deve]onment, att1tude deveTopment and f%r 1nqu1ry 1nto ,-“’

RS Sy,
g

R sc1ent1f1c 1hqu1ry are espec1a11y needed N \,V,”'--
: :‘\‘s\'\ o : .
S T S
e 2; Research on gam1ng There is a def1n1te need for research T

. s:'on gam1ng in science (chemistry) cTassrooms Areas of concern 1nc1ude

"':effect1veness to/motqvate students beyOnd the gam1ng act1r?ty, effec- |

”"t1veness of games to deve]op process sk1T]s and att1tude5° effect1ve- : ;Jqf}f’””

.""u;;ness of games to teach content mater1a1

t

\\e3 Source of ava11ab1e games There is a need to estab]1sh
‘f.some system T1ke the ERIC system, for coTTect1ng and 11st1ng 1nforma-7"'
' ftion about the chemﬁstry games that ;Ds ava1TabTe Th1s wou]d g1ve . o
| the teacher ready access to informat1on about ava11able games B

3‘4,; The Games Assessment Instrument There isa need to fteld ,‘,YJ'

© test’ the 1nstrument S0, that any necessary rev1sions could be made \;

’-%: wh1ch would make the 1nstrument more usefuT and mean1ngfu1 for

'"'.teachers f'; e

5 5 The compend1um of modes - S1nce these suggestxons ”_"
d1rect1y w1th the cTassroom 1nteract1ons, tt 1s necessary to f1e1d
>r'test them and to further refine them It is here, in the c]assroom,
where the success of gam1ng is determined thenefore, the ways in wh1ch

.games are used 1s very important

-



P s

6 The value of deve]opmg games There 1s a need to study '

the beneﬁts that developmg a game cou]d have for the deve]oper, AT

teacher or studentt

. .;,m,'“» T



B .-'4_R‘EFEREN/CES o

89



T.;_;;{ oy y.fjfiﬁ e Tp»f o khf e "»Afﬁxxm
| Abt CTark "“Twent1eth Century Teach1ng Technlques,“ reprinted . ¢
: ‘ from The Facultz August, 1966, 13 pp - ," AT

'f’:'*Abt C and cOgger A Ts"EducattonaT Games for the Sc1ences,”eghfp'-;;]¢,
. The SCTGHCE Teacher 36 36 39 January, ]060 '"gm,NQf;74: :

ATTen Layman,, ATTen,, :_u , and M1TTer J. . "Programmed Games L
A,y2) 7% and the- Learning of ProbTem-SoTv1ng Skills: The HEF N Proof Tl
o " Example."” The Jburna] of Educat1ona1 Research 60 22 25
September, 1966 L e T e ’-» ST A

e , B ~,t.,,-«

Anderson* Cc. R "An EXper1ment on Behav' rah Learn1ng 1n a- Consumer
Cred1t Game,ﬁ'SlmuTat1ons and Ggfesy . 1 43-54; 1970

Baker E. ;“AfPre;CipiT Nar~STmJTation3for‘Teaching:Americaﬁ yistorY*~ SRl
‘.’; in Simulation Games in Learning. ~(Boocock ‘and. Sch1Td eds. . B
Bever]y H1TTs Sage Pub11cat1ons, Inc ; 1968 AT I

faﬂfiw Barr B "D1saster is the Name of the Game,"~Sc1ence and Ch11dren
: ' 8 24 25 November, 1970 !3_.,. AR T ;

BayTess, D. L. :'"Ammon1a Synthesws A Slmulated Labora ory Research S
o ProJect " JournaT of Chem1ca1 Educat1on 53 318 320 Nay,_.e;~,.;;v

| o ]976 . o B ) S ‘Jmp‘.v. o
BeTT Dav1d : "S1mu1at10n Games Three Resgarch Paradqgms’u(j SRR
S1muTat1on and Games 6 271 -2873 1375 S SRR

Berne E Games PeopTe PTay New York Grove Press, 1964

;,@

BTumenfer F. 'j"Freedom in, Sc1ence Teach1ng," The Sc1ence Teacher S
September, 19765 pp 17 180 _ e L A

el T L L

Boardman G. R. T"A Computer Based S1mu1at1on Mode] for Feedback and
AnaTys1s of- Adm1n1strat1ve ‘In=Basket Exero1se," Educat1ona1
Adm1n1strat1on Quarterly TT 55 67, N1nter, 1975

; Boocock S. "An Exper1mental Study of the’ Effects of Two Games w1th
. __.S1mu1ated Env1ronments," American Behav1ora1 Sc1ent1st e
~ . 10: 8-17; . 1966. EERE S

-‘,* "The Effects of ‘Games w1th S1mu1ated Env1ronments Upon jf*ff;'3f:;nc.a:
Student Learning." “Unpublished PH. D: d1ssertat1on, The John T

= ,_Hopklns Un1vers1ty, Baltimore, 1966. .
U and CoTeman, 13 "Games with Slmulated Env1ronments in
o ‘-_‘jf,Learn1ng," 50c1010gy of Educat1on - 39:- 215 236 Summer. 1966

‘f~f: s and Schi]d E. s eds SimuTat1on Games 1n LearnIn R R
: Bever]y Hllls CaT1forn1a Sage Publications,(]968_: RE



, Schild, E. , and St011,- .""S1mu1at1on Games ang Contro] 't'27>idi:
Be11efs," Center for Social Organ1zat1on of Schools, Report #10 T
John Hopk1ns Un1ver51ty, ]967‘1v~*', R R ,_w e o
"gfiBowen Ju ”The Use ‘of Games as.an’ Instruct1ona1 Med1a . Unpub11shed

e Ph D d1ssertat1on Un1vers1ty of Ca11forn1a Los Angeles, 1969

fﬁfisrenenstuhT 5F'"Cogn1t1ve VS Affect1ve Ga1ns in. Computer SlmuTa- S
' t1ons,ﬁ S1mu]at1ons and Games 6 303 311 1975 IR

3

'*.f Bruner 30 The Process of Educatlon Cambr1dge Harvard Un1vers1ty L ffs7 .
Press, 1960 . . ST

. Toward a Theory of Instruct1on Camoridgéiﬁaharvard”fffl5;3if,hff}cis'””f

Un1vers1ty Press, 1966

:7f"The Process of Educat1on Rev1s1ted,"fth”Dé]tafKabpan;;»f |
18 2] September, 1971 L T

S Carlson E. Learn1ng Through Games wash1ngton PubTicfAffairs,f;fh?ff7f
: Press, 196q o , . ' | L
- Center for Social 0rgan1zat1on of Schoo]s ‘Learning’ Games and

‘Student Teams:  Four" Research. Reports on Effects in the CTass—
'x,j'_ room The John Hopk1ns Un1Vers1ty, 1973 PR

- E‘Chart1er,,_;”'"Learn1ng Effect--An exper1mental Stuéy of a S1mu1ated P IR
s ~-Game and Instrumented D1scuss1on," S1mu1at1on -and Games S

L3 203 218 June, 1972 :j; :_,",, g .
"fCherryhones C "Some Current Research on: Effect1veness of Educa- 3 o
tional Simulations: Imp11cat1ons for some’ ATternat1ve Strat- R

: eg‘“‘,'f'The !‘u'nei"‘u’:’ DcﬂuVlUlal bLIt.'llleL —10774= /, beb

- Coats, 3 k: Comparat1ver%tudy‘of—thE‘EffECts ot 51mu1at1on*and‘Trad1— 5

B ;:,;tlonal ‘Teaching.on Student Ach1evement Attitude, Motivation,: . . -

St and Interpersona] Relations in ETeventh Grade Amer1can History EE AT S
“,g‘,;Unpub11shed Ph D d1ssertat1on Auburn Un1ver51ty, 1973 B

_»?COhen, K. "Effects of the COnsumer Game on Learn1ng and Attltudes of
_,*\,;h- Selected Seventh Grade Students’ in a Target-Area School."

- Report #65. Center for Spcial 0rgan1zat10n of Schoo]s, ,&Q-u',f“
The John Hopk1ns Un1vers1 y,,197o L o

'l~CoTeman R ?f“In Defense of Gapks," Amer1can Behaviora] Sc1ent1st
: 10 3 4; October, 1966,~,’ [ S

", and Boocock S S. ‘"Games w1th Simu]ated Environments 1n
Learn1ng," Soc1o]ogy of Education 39 215 220. 1966 :

,lCoombs D “Is There a Future for SimuTation and Gaming Research"?}
i Educat1ona1 Communicatzon and Technology Summer, 1978, 99 106

on




=fﬁFCru1kshank Dona]d ' "S1muTat1on New D1rect1on in, Tea/her

.:iibd,Dench1k M. “"CTassroom Checkers,“ The SC1£nce Teacher 35§s74§ﬁ?” i

'“".ffoewey’ John and’Dewey,_E, SchooTs of Tom:rrow New York

i E1gen M "L1fe Game,

,:Durkhe1m,.E{ Educat1on and Soc1o]ogy TransTated by S D Fox TT*?’,:

i Preparat1on,“ Ph1 DeTta Kappan September 1966 23 24

"T5~_DeKock P "S1muTat1ons and Changes in: RaczaT Attitudes," $oc1a1

Educat1on 33 181 183 February, ]969

December, 1969 - ;\,,\,,

Dutton, 19]5

»f*e;:DemOCFacy and Educat1on New York MachTTan TéTGT’f,;”lfly'h,g:v L

"’;55}Doran and'watson | "Games for- the Sc1ence CTassroom," The Sc1ence ,fjff:fV""

L 40\ 31- 32 Apr1T, 1973

”*si'fDugger .'"A STmu”at1bn Exper1ence in the Mlddle SchooT " The Sc1ence ff?t]'“” -

Teacher _39:170-715 March, 972,

o : - A e S R S SR
”r”,"Duke, ., and’ NaTTer,\ R "Toward a GeneraT EvaTuat1on Model for L

S1mu1at10n Game = S1mu1at1on and Games o776 96 March,,1976

4«)"‘" .

GTencoe Free Press, 1956

1Dwyer, T A, "SoToworks Computer-Based Laborator1es for H1gh -

~ School’ Mathemattcs," SchooT Sc1ence and Mathemat1cs 65 93'99
January, 1975 BTN , e .

fEdwards,;KT "The. Effect of Ab111ty, Ach1evement and Number of PTayS ”‘f s;?o e

“ Report #115. - Centerfor: Soc1aT Organ1zat10n of Schools, The
John Hopk1ns Gnlvers1ty, 1971 . 5 o .

.". L .

",JournaT of Chem1ca1 Educatlon _468‘470, «!mafff_'fﬁff

August 1976

'i;eETT1ngton, H ;. and Perc va] 57 "The PTace of MuTt1 d1sc1p11nary

Games in School
September, 1977

1ence," The SchooT Sc1ence Rev1ew 59 29-35;.je"*

r»"‘

*u.f"EvaTuat1on Teams Games Tournament " SimuTations and Games }5ff,-”' o

March 1976. S A _~-...<,v

5'ffFarran, DaTe Tv"Games Nork w1th Undafachievers," SchoTast1c Teacher

Pp.. TO-TT

tr 9,.1967

ﬂxfipennessey, G ' et aT ' "S1mulation, Gam1ng and cbnventionaT

Instruction: An Exper1menta1 Compar1son," SimuTauion and Games B
6 288 302 1975 e : - :




F1nch C . and 0 Re111y, P}G'"The Effects of S1muJat1on on. ProbTem
' SoTv1nq Ab111ty," S1mu1at1on and Cames 5 47 7],‘1974

FTetcher J ‘ “EvaTuatwn of LearnLg in: Two Soc1a] Stud1§
i S1mu1at1on Games,? STmu]atTOn and Games 2 259-2 6,

LR September, 1971.. B : -5.-591
?"7'1'-T,;.T, Sl ST N LA e

‘"""The Effect1veness of SimuTat1on Games as Learning. Env1ron- ffﬁjﬁfffwf

‘mentsx . A-Pro osed Program of Research, “S1mu1at1on and Games I

2: 473 488 1 71

!

Ga1nes, I'E ‘-"Toward More Systematlc Evaﬂuat1on of CTassroom S1mu1a-. f:"”“V'-€-

tions and Games," S1muTat1on and Games 4 24] 244 1073

Gardner Pl "AttTtudes to Sc1ence A ReVTeW," Stud}es in fes;f_ggifff,n,f~f:“

Sc1ence Educat1on 2 T 41 1975

.‘:A

Garvey, D 3 -and 59119Ta WA Study of Effect1veness of Teachlnghf |

International Relations to High School: Students.". Final . =~

S Report Cooperative Research Project No. s- 270 Empotia:;,a
g '_-j;- Kansas State Teachers CQTTege, 1966 e

Qf’ .

Educat1on 33 423 Janugpy, 1972

; G‘1TGSP18, J:' "AnaTyz1ng and. EvaTuat1ng CTassroom Games,“ Soc1a1fiihff_3f;}"'7“”

@*' CTaz1er R, How to Des1gn Educat1ona1 Games Abt Assoc1ates, __e'nixﬁfge.“ef'“'-

Cambr1dge, Mass 3 1974

.
.

Gord°n A. K. Games for Growth, Palo Alto Cahforma scfj'é,_h_c’é' S

Research Assoc1ates, 1970

:fft};Gou]d L., "The PoTTut1on Game, " The Sc1ence Teacher ﬂ39;?fo”fe’f"5 |

52 53 October; 1972

T°5th°”]d Lot olets Play LeveT " The Sc1ence Teacher 36 60 61 jj»T (N

September, 1969

fufleazen, J;J'"Games in EnvironmentaT Educat1on," Sc1ence and Ch11dren _j*fld 7f“.5

November-December, 1974 22 23

iffHunter, R., and CTark,(R? "Research Br1ef1ng," Educationa]
TechnoTogx Ju1y3 1977 44 d5 e ,

‘ETféInbar M. "The Differentia] Impact of a Game S1mu1ating a Commun1tyfrﬂ’7' .
B - Disaster," The Amerlcan Behav1ora] Sc1ent1st TO 18- 27, :“,;;;;ijr

October, 1966

Vs and StoTT, ' S1mh1at1on and Gam1ng in Soc1a1 Science

_ New Yerk The Free Press, 1972



K1dder S ’ and Aubertine, T' "Attltude Change and Number of PTays R
_of a Social S1mu1at10n Game:" - Report #145. - Center for- SociaTm ;

0rgan1zation of Scho@]s The John Hokans Un1vers1ty, 1972

and Guthrie. J}’ "The Traanlng Effects of a Behav1br B
Modif1cat10n Game. " -Report: #116. .Center for SociaT 0rgan1za-;i-_'«-:gyv_;’
t1on of SchooTs The John Hopkins Un1versity, 1971 I

Koz]ow, M James, and Nay, M A "ApprOacp*tovMeasur1ng Sc1ent1f1c :
' Att1tudes " Science Education 60};;147 -1723 Apr1T ~1976

Tf:f”Kuhn, D J "A S1muTat1on’Game on NaturanpeTection,f The Science

Teacher 36 68 January,‘1969 N
\learning Games and Student Teams u, The John Hopk1ns |
Un1vers1ty, 1973 : e S v.,,¢

ifﬁli Lee. o and 0 Leary *A.,:"Attitude and‘Personallty Effects of a Vﬁ.ffV*f?”
: Three Day SimuTat1on,“ S1mu]at1on and Games 2 309 348 1971

:"~T1Leedy,- PractTcaT Research PTannlng and Des1gn New York
: HacH1TTan Publishing Co s 1974 R

L1v1ngstone, S:d'"S1muTat1on Games and Attitudes Toward the Poor
f»@ff Three Questionnaire Studies." Report #118.  Center for. Soc1a1 , S
’ Organ1zat1on of SchooTs The John Hopkins University, 1971 __;“'»'

‘foLunetta v, "Computer based Dxa]ongs,ﬂ The Physics Teacher
12 355 356 September, 1974 3 . ._uc'

L”a,McKenney,=Ji, and DT]], w ff"InfTuences on Learn1ng in Simu]at1ons '
- “Games," The nmerican Behav1oraT Sc1entist 10 28 32; B
- October,” T966.. e R C

; ;,Mark and Salstrom :-"Us1ng a Sc1ence Game," Sc1ence Education
L 561 155- 161~ Apr1T, 1972 o T

,ﬂf?Megarry, J,*'“A Review of Scwence Games--Varwat1ons on a Theme of
o Rummy," S1mu1at10n and Games 6 423 437 December, 1975

::ﬂfM1cciche. F., and Keany. M. "Hypothesis Machine," The Science -Tgf,;‘gf,”
' Teacher 36 53 54, Apri], ]959 _f_ff_—ff_—-'.» e
”._fMioakw, J. "The ATphabet Came,” The Sc1ence Teacher 35;u55;h'”fpi,g.,b»,::__ |
L Apri], ]959 R DI el e

;gfﬁuay, H A » and Associates | "A Process Approach to Teaching Science,",f Tff&f;f,
e Science Education 55 197 201, 1971 T G

";j?Ne1$on, Jis and Harkins.:N, "Computer as. a Teaching Aid.“ The Science
Teacher 36 61 62 March 1971 R S

—
2

<
e



n

Ne an,,J.‘-"Effect1veness of an Educat1ona] S1?u1at1on in Teach1ng

Ethnic: Studies -to High School: Students.™ Unpub11shed Ph. D.
d1ssertat1on Northern ITTlno1s Un1vers1ty, 1974 »_,~

Pa]ac1no V '”A Comparab]e Study of the Effect1veness\of S1mu1at1on

~in Changlng Regular Tepchers' Attitudes toward the Integration .

:;E;J‘h T1shed Ph D d1$sertat10n M1ch1gan State Un1vers1ty, 1973

Perr ’ O y: and Reed C | "Vector Nav1gat1on," The Sc1ence Teacher

." .

38 53154 AprT], ]971

'. "...,_w L

of Exceptional Children into the Regular - C]assroom M Unpub-~ e

9h1111ps, 0. "P1aget1an Perspect1ve on- Sc1ence Teacthg," I_g_§£1§ﬂ£§':*?'f‘frwflf

Teacher - 43: -30- 31 February, 1976

1048

'fw._Norton and’ Company, 1962

RasmusSen, Fred i "Sc1ence Teach1ng and Academ1c Gam1ng," The Amer”canldgdx°”;°

B1o]ogy Teacher 31 559 562 December, 1969

New York Harper and Row, 1963

‘”lT_Rosen E . et a] ""Effects of Part1c1pation ina S1mu1ated Soc1ety ;7;

on: Attitudes of : Bu51ness Students," Journa] of App11ed
Psychology 57 335 337, 1973 ‘ :

.» 75Ross, P '"Rescue at Entebbe How the Israells D1d It o Readers

Diges 109 44 -50; 0ctober, 1976.. 7_‘...f51J S ;"

,,fffRyan, ;' "Use of S1mu1at1on to, Increase Transfer,“ The Schoo]

Rev1ew 76 246 252 June, 1968

?jc Sabar, N "Sc1ence, Curr1cu1um, and Soc1ety Trends 1n Sc1ence

Curriculum," Sc1ence Education 63 257 269, 1979

:'f“Science No Longer a Sacred Cow," T1me March 7 1977 48 49

»5{56ch11d 0. J"The Shap1ng of Strategies," The Amer1can Behaviora]

kY

Sc1entist TO T 4 November, 1966 e

S P1aget B Ibe Mora] Judgement of the ChT]d G]encoe Free Press,:”;ihffq:;ff;a;:

R1ege1 T.. "A Comparat1ve Study of - Two Approaches to ‘the Teach1ng of T R
~Economics’ in Suburban Aew Jersey Twelfth-Grade’ Econom1cs DU e
~ Classrooms.". Unpub]is ed Ph D d1sseF$at1on, New York
L Untvers1ty, 1969 AR
N R

Robb, ., and Garr1son 0. Artin the western woer 4th?ed;];;5;fi L




if}thhirts G R "Notes on. Def1n1ng S1mu1at1on,“'1n‘§reenb1at and Duke
Ll -(eds ), Gaming--Simulation: Rationale, Design and AppT1cat1ons
‘, _,Beverly'H1TTs CaTlforn1a Sage PubT1cat}on, 1975 75“81 ‘

SR "- "Ten M1stakes CommonTy Made by Persons Design1ng Educa- | .
'*-f,txonaT Games- and Simulations,;" serialized in S1muTatlon/Gam1ng

'JQNews March, 1976 to. January,;1977 Q_g,_vm_}_> ,_,‘;.;, g_),,_{¥f7'

if{jiShowaTter,~V- 1"Conduct1ng Science Invest1gat1ons Using Computer \rfff'"'

STmuTated Exper1ments,9 The Sc1ence Teacher 37 46 52;
October, 1970 S

,," 'F""'., ,' o

S L R e S
gt“5Sm1th S “Ghesqu1re J ,_and/Avner, R.. “The Use of Computers

S in the,Teach1ng of" Chem1stry," J0urnaT of Chem1ca1 Educat1on ':f‘*““’*”f‘“

51 243 2445 AprT] 1974

f?ftSpencer 6.5, '-"Games and. S1muTat1ons for Sc1ence Teach1ng " The,VT; S

SchooT ScienCe Rev1ew 58 397 413 March 1977

;Qe;StadskTev, Ron. 1-"S1muTat1on Gam1ng C0m1ng of Age“? S1mu1ation/ ;f_.,,”57‘-15-u

Gam1ng New 4 9 TO January, 1977

| 7TStark 6. K. '“Games Theory 1n Educat1on," SchooT and Soc1ety
R 96 43 44; January, 1968 L .

"StembTer W, / "Cogn1tive Effects of a: Pr0grammed S1mu1at1on,"{ffei;f,;"Q,, e

SimuTat1on and- Games 6 392 403 1975

/ .

"5;fStotTer 0 "B1oTogy Teach1ng--2000 A.D.," The Amer1can B1oTogy |
Teacher 31 503 520 November, 1969 , ,

T'fSu1ts B 'x"Nhat is a Game,”? Ph1Tosophy of Science 34 T48?T56;e1
& ‘_j_f June, 1967 , ,

Tansey, P J N and Unw1n, D S1muTat1on and Gam1ng 1n Educatwon ',”-_fﬁ"
London Methuen Educat1onaT L1mited, 1968.. R .

Tr1ppett F f"Tr1umph at Mogadishu,“ The Readers D1gest
AN ‘ Februaryb_1978 25 32 .=;,, ;

i "/‘
S

/. Trumbore, C.'i"A RoTe PTay1ng Exerc1se in GeneraT Chém1stry,*’7”

JournaT of Chem1caT Education 51 ]17 118, February, ]974;35y:,feigae»;,

TweTker, J;d’“Some RefTections on Instruct1onaT S1muTat1on and
' Gamlng," S1mu1ation and Games 2 145 153¢ June, 1972

)

: .‘ \ .

Wentworth D. . and Lewis D -"A ReVTew of Re arch on Instruct1onaT
Games and S1muTations in-Social. Studie Education," §oc1aT

o Educat1on May, 1973, d32 440 SRS e T T



Educat1on," The Sc1ence Teacher

f*f?fZe1mer A, C.) and Ze]mer A M. = eds
";.,_ - 'Regional Symposium on Instruct1on

35 41 42 May, 1968

Pr0ceed1ngs of the westernViVA*e'“

I TS

W1ng, R L : "St1mu1at1on As a Me¢hod of Ehstructlon 1n Sc1ence

Un1vers1ty of Alberta, 1971

al Sjmulat1ons __Edmonton B }f

71j Zuckerman,_Di, and Horn R The Gu1de 10 S1mu1at1on Games for

. Education -and Tra1n1ng Cambrldge,_ﬂqssi, Infqrmatyon_ ,}?f:g S

Resources, Inc 5 1970




- APPENDICES | -




APPENDIX 1 .

 SURVEY dUESTfENNAiksf



100

-+ Harry P, Klann- .

B o ' S . Department of Education’
e N ' .~ ... - The University of Alberta
’ S ‘ o " Edmonton, Alberta '

\. May 27, 1977 '

A

N \

'iDear Chem1stry Teacher

| A1 of us at one t1me or,another, have 1ooked for\a new or ,p~;

: -,'d1fferent approach to the teach1ng of chem1stry However pract1ca1

'-1nformat1on 1s not a1ways read11y ava1]ab1e One such teach1ng

approach 1nvo1ves the use of educat1ona1 games Much has been 7‘}
_-wr1tten about educattona] games but 11tt1e, spec1f1ca]1y, fon the utiﬁ.
loteach1ng of chem1stry | | o t o | _' i :
| I have undertaken to put together 1nformat1on about educationa]
ff}games, the1r potent1a1 and use, geared spec1f1ca]1y to the teach1ng of _‘f’
'}'chem1stry, th1s proaect is a pans of my the51s work under d1rect1on
‘,°f Dr M. A Nay Informat1on about educat1ona1 games and how they are ;it
} “}being used 1s needed. hw1th this 1n mind a quest1onnaare has been :
| “\prepared and is enclosed in th1s 1etter | | R | | o
| P]ease take . f1fteen m1nutes of y0ur t1me to gomplete the

b

‘.quest1onna1re,vthen return 1t to { Fr1day, June 3rd

: lI w111 be’ pick1ng them’up at that time Your rep11es w111 be kept

str1ct1y conf1dentia] “a »‘7 f “ 3'

Trank you for the courtesy of your ass1stance' f.'

"Yours tru]y, -

HPK/en: - . .. L fPhone 479-3155e‘~

- —enclosure
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A STUDY OF THE USE- OF EDUCAIIONAL GAMES IN TEACHING
: HIGH SCHOOL CHEMISTRY A’TEACHER QUESTIONNAIRE

\ ’ i .'_;

1 PART 1. PERSONAL INFORMATION Q

PTease f111 in. the foT]ow1ng persona] 1nformat1on %ﬁgg?;ga
1L Male ijj“ FemaTe L B
‘ fZIlIThe number of years of un1vers1ty educat1on

f3.~7The number of years teach1ng

B ‘;h4.}”The number of years teach1ng chem1stry

'SZS,.fThe number of teachers in your h1gh schooT ;;; L
6. The number of teachers teach1ng chem1stry in your h1gh o

"~ school . e oF A ) o S o

o ]7;f;Bes1des chem1stry, what other subJects d1d you teach th1s R

v_.s‘8; jPTease check one of the foT]ow1ng statements that best
: descr1bes you ‘ ‘ -

'( ) I f1nd new 1deas st1mu1at1ng and attractive.

( E I find it cha]]eng1ng to be among the f1rst to test and
- try new 1deas o f‘* L

( ) I subscr1be to the fo]]ow1ng pos1t1on

"Be not ‘the f1rst by whom new th1ngs are tried, o

' f‘&;,"j Yet not the last to Tay the old aside." g
T *.*'*j* * ::.
"EyThank you°tor'the personaliinformation P]ease proceed to f73-r. .,

lPART 2 wh1ch dea]s w1th information about the use’ of '
' ’;Leducational .games in teaching chemistry |

ET\\._. L ',/.:' i;; s
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oL e

"}NHEN ANSUERING THE QUESTIONS IN THIS SECTION PLEASE KEEP IN MIND t
II"SITHE DEFINITION OF AN EDUCATIONAL GAME AS GIVEN BELON |
h An educat1on game 1s an act1v1ty wh1ch 1m1tates rea]
”Sc1rcumstances and a1ms to teach sk1TIs, content, and/orf?
- att1tudes It may 1ncorporaté ruIes, a t1me span, and
iicompet1t1on PTay1nthhe game or gam1ng 1nvoTves such ;f‘i

'ifl'th1ngs as a game board, cards or d1ce, or, it may ‘"VO]Ve o

~

‘7ff ”peopTe pTayung ro]es in a glven settlng, or 1t may be a

U\ comb1nat1on of these s R _ , f}‘_‘

.,?fi'v:;:PLEASE ANSHER. THE FOLLONING QUESTIONS B PLACING A CHECK{;A;; I

T APPROPRIATE SPOT. THERE ‘15 RoON m THE END OF EACH QOESTION
FOR YouR COMMENTS ABOUT ASPECTS oF USINE GAMES N TEACHING

| CHEMISTRY

) o S o ¥ ;'* * *'i‘N_/I_‘T'
Y'T How much have 'you used educat1ona1 games in}the teach1ng of
'ZTA chem1stry7 ,,T ¥ L . P
{"_( ) Not at aTI i “ |
o (. ) 1 to 2 times 1n a given chemistry course |
(. ) 3 to 5 t1mes 1n a g1ven chemlstry course -

, ( ) More than 5 t1mes 1n a g1ven chem1stry course

' 'Comments




S

e

L ;( ) A commerc1a11y publlshed educat1ona1 game 't -é‘ff_fh“ Fi“"yi_'

'response )

"‘( ) A commerc1a11y pub11shed educat1ona] game wh1ch you

108
e

Have YOu used any of the f0110w1ng? (Ydu may'mark'more;than one

have mod1f1ed to meet class needs

";;;( ) An educat1ona1 game wh1ch you. have deve]oped y0urse1f

: | ) An educat1ona1 game deve]oped by a co]]eague "sfi jf'_"'

( ) Other ( 1ease spec1fy) |

. "t’.:‘.”'\“x-

;,vuh1ch of the fol]owing c1rcumstances app]y to you regard1ng ‘the use
- -of games in teach1ng chemlstry? ‘onu ma mark more than one ‘j ;_,,

-'{;response )

=+ () With Tabs, and a]l, I have more than enough act1v1t1es E

) I am not aware of the ex1stence of educat1ona1 games ;f_;'

3 I don t know what games are avallable

!
( v.

I ‘don't. know where to buy educat1ona1 games for chemistry
;teach1ng ‘ o e } ; _

(

( o
n( ) 1 don t know hOWrgames can help in teach1ng chem1stry
()

. for my chem1stry c]asses f.

anf (4)70ther (please specify)

~ Comments:




4. To dec1de whther or not to use games in. teaching chem1stry, what D
- information DID or WOULD ¥ou need: to help you to make that~_, '
”“‘dec1s1on? '(You may check more than one response ) a7

) The name and descr1pt1on of the game

) Names and addresses of supp11ers

) Cost of the games SRRTEE N

(
(
fcn'( ) Informat1on on how to use games effect1ve1y - tv“a’i’}:“;fV‘ N
( ) Summary of research on effect1veness of games 1n teach1ng
(

) Other (p]ease spec1fy)

’,si-ci;fff-);“:_i;;avg._;_p{-,-:;cf;;~' LERINESSTES -_.‘.4_ge}. :f‘f -

. Comments:. . .

':’;:SL]fFor what purpose DO or WOULD you use an educationa] game 1n teach1ng
'“:.ﬁ,chem1stry7 (You may check more than one response ) : .

: ( ) For the sake of try1ng something different
'::dhij( ) To mot1vate students ﬂ:;fc‘flfii” -[.; f [7 f:f ;j»*.4;:’t#5f;iv*
"3,‘( ) To he]p students deve]op andcuse concepts

,E'( ) To help students deve]op and use sk1115 (problem-so]v1ng, S e
observat1on, inte pretat1on, etc.). Sl _3",,-"/153, =

() To help foster adtltudes (cur1051ty, fasc1nat1on cooperatlon, R
' attitudes toward sc1ence, techno]ogy and; soc1ety, etc ) .
R ¥ : |
o { ) Other (please sp‘c1fy)

e

. Comments: ' [




| 5 '“q T
6. Hhat cr1ter1a DO or HOULD you appTy in se]ect1ng games for use in:

teachlng chem1stry? -(You may check more than one reSponSe ) _v.. ”
ST e T

) The ru]es are eas11y understood

) The read1ng comprehens1on TeveT s approprvate 'g?‘:tt;id 371?fojfft:i;?

) The\game does not requ1re more than two c]ass per1ods

) The game 1s phys1ca1]y attract1ve and durabTe :';'?‘

% The centra] probTem and obJect1ves are cTear

) The game\prov1des for an evaTuat1on component

(

(-

(

“(

,T:‘;( ) The game must 1nv01ve sk111 and th1nk1ng

(
( .
{: Resources {equ1red for game p]ay are read11y ava11ab1e
(

) .
) The centra] prob]em of the game (1ts top1c) 1s re]ated ifni,
to course COntent : R ST

'JJZTK ) Other (DTease.spec1fy),}jff*:? S

" »f_’-:Co\mnen‘ts;.y o

1; 'In what ways DO or WOULD you use educat1ona1 games1r1teach1ng
f:chem1stry? (You may check moYe than one response ) R

( ) As an 1ntroduct1on to new mater1a1
( ) To dr111 students 1n content '
( ) For rev1ew L
: ( ) As enr1chment R e e
s.'j'( ) To 1ndiv1dua11ze chem1stry 1nstruct1on ;fg_ff}?f"fagiiijt”
« ) To change teaching approach MR P
( ) To practice probTem soTv1ng

( )

Other (pTease specify)




. ‘r

.5:In what compet1t1ve ways DO or HOULD you use educat%ona] games :

| ifl1n teach1ng Chem15try? ‘(You may check more than one response )

Compet1t1ve1y | 1nd1v1dua1s aga1nst each other

Compet1t1ve1y 1nd1v1dua1s aga1nst the game )
o ST

Compet1t1ve1y teams aga1nst each other

Non ComP8t1t1ve1'§_ jld1v1duals p1ay1ng the game a:f"” IR

( )
( )

e

L}ii{;( ) Compet1t1ve]y teams aga1nst the game |
O v
( ) Non compet1t1ve1y <:_;roups p]ay1ng the game
( )

5 };vcheck more than one response )

' {f1What ADVAﬂTAGES do you see 1n us1ng educat1ona1 games7 (You may

; v.\( N

No advantages

‘\d*( ) Students are mot1vated PR
V'( ) Students can ga1n concepts and ideas eaSIer
( ) Students can deve]op and use ski]]s, such as prob]em 'ﬂ :ff“”ff" S
so1v1ng, observat1on, 1nterpretat10n R R

‘-,-( ) Games foster attltudes, such as cur1os1ty, co operat1on,-er S
' att1tudes toward science PR R L

w

"7';hd( ) Students have more fun and enJoy 1earn1ng chem1stry

.v’fi( ) Other (please spec1fy)




. Comments: -

- ]0

4 )
( )
. ( ) Students don t take games '58”0“5”
"( )
( )
( )

q:7f11u~P]ease 11st the names of pub11shed games that you have used 1nih}ﬁhﬁ{ o
. teaching chemistry. (If you do not have’ enough room, please R

°.;econt1nue ‘on: the back of thlS page ) L

No d1sadvantages

They take up too much c]ass t1me S
P

They are JUSt a fun break and 11tt1e 1s 1earned

Game act1v1t1es are d1ff1cu1t to eva1uate ff o
Some students don t 11ke to p]ay games .

Other (p]ease spec1fy)

ERR 1A

What do you see as- DISADVANTAGES in. us1ng educat1ona1 Qame59 "?TVT Lo
-(You may check more. than one response ) L



' WT_‘u_ o A ‘v'

i.k;j'THANK YOU FOR YOUR TIME AND THE INFORMATION THAT YOU HAVE PROVIDED

S TR YO NOUL LIKE 0 HAVE. THE. RESULTS OF mxs QUESTIONNAIRE PLEASE
-"'“FILL w YOUR NAME AND ADDRESS RELON S e

LA

NAME

ADDRESS




| THE GAMES ASSESSMENT INSTRUMENT




BRI
;[‘~,ANINSTRUMENTFOR]ASSESSINGCHEMISTRYGAMES.__/// o

5 *1D1RECTiQN§,FOR'UsE5:g“ [5 ”

'-=7'1'tﬁisiihformaiﬁpnffer@nsWériﬁg;the:itémsjonjthe;1nstrument;;;Angwérs_;__
L may;beﬁdirectly;prOVided<byithe_game.materialsxor;they;may have to be

C PARTI:THE CHARACTERISTICS 0

FTHE GAME
T e T T
e LTI e e
" e Rt
| “f“,fa§4ifr¢OPY?IGHTfDA?EVT’l;;gy;'ff”: o e

'>{“Qﬁ*i(f)fih]sch961%t;‘];~~:-w

Vel e |

”':iz(")ﬂioéaiQSﬁpplfef3:f °’J

;  3i 7i_§MEb1UM31 (¢hé§k;gﬁéfdpf{aféhééﬁégdfféSL'Vi;-v ; 
"Tgﬁgk.5§géﬁéj5¢5rdr.¢;yfjfi5 'T*" Tl
e
""f.vf(5)1bd§k1ét$fi3;fgff£}iff -
'1 (v)ﬁﬁéﬁérﬁ&ﬁdipendii{ifﬁﬁ:L ju{' 

() mantolatives spectfic to this gane (aice, spimers, ete.)

*,ffféie*fi?? ;;f;ffﬁQi



T
- 7(
'(

‘,gf (
| ”;( L ,
; %PHYSICAL APPEARANCE AND DURABILITY OF MATERIALS ]_-

 1#¥-1 ’ .7(

.f[FORMAT (check more than one) f; '; B ;iwz

Ind1v1duh1 p]ay

Group p]ay, max1mum number of p]ayers

)

) -

) Role: p]ayT"Q f”'gfi° S : g 5_2} ,fv};i
) Man]p“]at‘ves (board d1ce, cards, etc )  {;‘ ”'
)

Compet1t1on

.ARE REPLACEMENT PARTS READILY AVAILABLE’

>i']1] f

B A e R s N R

.,fj;fﬁﬁ;u(For 1tems used up dur1ng p]ay or 1tems read11y 1 st orf7’ii7}?{5??7’



Vf's,students and curr1cu1um, necessary for use of the game Items 1n

I |
- FARLITE THE. ANTECEDENTS SRl
.tf;DIRECTIONS FOR usE

"”'fThe antecedents are those prerequ151tes on the part of the teacher, _=_f ;f‘ul:f w

5th1s part w111 a1so ass1st 1n determ1n1ng how we11 a game 1s su1ted
sﬁfffor cIass needs Responses are to come fr0m the 1nformat10n found 1n

0

H”the mater1als or 1nferred from an ana1y51s Of the game mater1a1s

| v*}fflﬁiiQ,fsusascr AREA e |
2. coRE ;fsﬁf”;,,*?”f=}*;f EEECTIVE ”ﬁﬁffff5*fef;f*?5¥%jgif?3f;

‘*“’]f:3,?¥spsc1F1c TOPIC R CENTRAL PROBLEM OF THE GAME

C-”

""'*114,5'TIME REQUIRED FOR ADEQUATE PLAY (MINUTES) A

i 37[fﬂssffREsouncss REQUIRED TO PLAY THE GAME

. i (size of room, chawrs, tab]es paper, other th1ngs not
weln supp1led with the game) .

RS DA s I e T

6. INTENDED USERS (ability range, motivational Tevel, etc.)




o OTHER:

10.

. GRADE LEVEL(S) OF INTENDED USERS:

RIS

¥

DIFFICULTY LEVEL (check appropr1ate categor1es)

o Inte]?ectual cha]]enge . h1gh _ med1um }__;wa
Background requjred S high - medium © ow
“‘Le9e1'of inquiry ' _high __medium _ low |

()
( )
( )
( ) Values educat1on (eth1cs)
)
( ).
( )

."LEARNING OUTCOMES TO BE ACHIEVED (e1ther stated or 1nferred) :

(check appropr1ate categor1es)
Learn1ng content . S

Process sk111 dev]opment .

Sc1ent1f1c att1tude deve]opment -

: b}
L

Learn1ng abOut the nature of science
Psychomotor sk111 deve]opment

OTHER

1

oo : : : -

“"ENTRY COMPETENCIES OF THE STUDENTS (Are there any part1cu]af'

skills or. knowledge,‘1ndicated or 1nferred reQu1red to p]ay
the game?) ‘ y

."»ENTRY COMPETENCIES -OF THE TEQ‘HﬂE?(Are there any. skills or
' know]edge, indicated or inferrefl, that the teacher must -

" . possess in grﬂer to direct the game?)




o 114
L

12, COMMENTS .

—~

_PART 'III: THE PROCESS

 DIRECTIONS FOR USE: | |
| Th1s part dea]s w1th the 1nterna1 cons1stency of the game Cr1ter1a
are: presented Responses to these criteria are to be taken from the
game mater1als or 1nferred f?om the content of the game mater1als
| ] THE CENTRAL PROBLEM OF THE GAME (Check appropr1ate category)
- The centra] prob]em 1s c]ear]y stated
( ) h1gh, . (f) med1um,;lh( ) 1ow :

' The centra] prob]em 1s re]ated to the rea] wor]d and is
L .-p]aus1b1e e : B . e

() highs ‘([)'medium;" :( ) Tow | .

“f;The central problem is re]ated to the content of the course
(- ) h1gh ( ) med1um, (- ) low i ]"'- '
~ The centra1 prob]em is related to the outcomes of the game |
,( ) h1gh ’)(A) med1um, ( ) 1ow f | |

'“.The centra] problem is accurate]y stated ho factual errors
( ) h1gh : ( ) medium,, N ) low

- OTHER




s

\'ZI‘ THE RULES OF THE GAME (Check appropr1ate category) 3 I 7'; ‘gé

| .fﬁRuTes are clearTy stated and eas11y understood ' : |
.“( ) h1gh, : ( ) med1um,'1 () Tow JI/- |
‘aRuTes are cTearly congruent w1th the centra] probTem |
| }( ) h1gh () medlum, 'I( ) Tow 2 |

*.e“‘ o 1~Ru]es are’ reTated to rea11ty

ﬂpé(fi }: "".( ) h1gh,. .( ) med1um, ff( )“Tow

‘_ 'RuTeS'aTTSWanCe forﬁskITT.and"chance' ‘ L
RN (0 ) RN 00 S I (b & R u<‘>‘4 (s
" (high degree of chance) ~ = -+ . - thigh degree of
| Y R sk11])

w gy

: TOTHERETT

o COMMENTS: oot \

3‘ POSSIBLE CHOICES MOVES OR ACTIVITIES OF THE PLAYERS
\(Check appropr1ate category}\

They are reTated to the centraT probTem Of the game‘j”‘I -
}( ) h‘gh’_: { ) med1um, .*( ) Iow lIsﬁ'f,]:‘Iv G ;
They are plau51b1e in termis of what coqu happen 1n‘rea11ty‘
) h’th ' ( ) medTum, ( ) Tow : -

They are presented in. ordered cons1stent sequences of - i
~ behavior L : ,
() high; { ) medium, ( ) Tow

AT pTayers have the opportunity to make dec1s1ons and 1A
to participate = .- : : S
e ) high; () med1um, () Tow '

oo There is| suff1c1ent time for key dec1sions and atta1n1ng
‘ game's goals : A : .
(1) highs ~ ( ) medium, ( ) Tow



OTHER:

COMMENTS :

IR

..'4

THE GAME S SUMMARY ACTIVITIES (Cheék the.appropriate«'~'
category) ' IEERRC ‘ '_‘;-“

s jThey puII together or summar1ze the act1v1t1es and outcomes

( ) -high; ( ) med1um,c .( ) Iow
“They answer the central prob m of the game

| ( ) h1gh,l- (L) med1um,mdf( ) Iow_j"

;;aTheyreIatethe outcomes to reaI1ty

.If}a( ) h1gh (f) med1um, ‘A( ) Iow . AF o L

OVERALL EVALUATION OF THE GAME (Check appropr1ate categor1es) s

- OTHER:.

fThe game 1s durabIe and appears su1tabIe for student use SR

fff( ) h1gh (') med1um, ( ) Iow, 3( ) does not appIy fff;; o

‘:The game 1s re]ated to course content and object1ves

() h1gh ( ) medlum,:b( ) Tow

fThe qame 1s su1tabIe for chem1stry 1nstruction

() high (') medtum, ( ). 10w z

V'The game 1s weII pIanned and demonstrates 1nterna1 cons1stency

) high; ( ) medium, ( ) Iow ! f

- OveraII I wouId rate th1s game 3 quaIIty and usefuIness as

H () h1gh ( ) med1um,, ( ) Iow

i

i

COMMENTS:

116
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~ provide the student. w1th a scientific 11teracy which-enables him to
~assume an active and useful role.as a citizen in a democrati¢ society.
1t may be assumed that this literacy is best achieved by considering
the 1nd1v1dua1 needs of students and through 1ndependent study and
1earn1ng - ‘ o T

'-fv‘The’bbJect1ves of Secondary School Sc1ence are:

B

{To promote an understand1ng of the ro]e that sc1ence has had 1n
. the deve]opment of soc1et1es , S

-i,aif h1story and ph11osophy of sc1ence as part of human h1story
s and ph11osophy t e

‘“b;diwnteract1on of sc1ence and techno]ogy
-?;c;f effect of sc1ence on hea]th popu1at1on growth and d1str1bu—-

‘"th_t1on, etc [T,

?sa. mora] and eth1ca1 prob]ems 1n the use and mlsuse of science *[;:ff_nf
”;b;‘ sc1ence for 1e1sure t1me act1v1t1es )
.-:To deve]op a cr1t1ca1 understand1ng of those current soc1a1

~problems which have a significant component 1n terms of the1r

o cause. and/or the1r solut1on"; S

T,a; _deplet1on of natura] resourcesf‘-a?'.‘v i

C. 'overpopulation :
d. 1mproper use of chem1cals

- ‘sc1ence,foruthe-consumerirb‘

18-
TBJECTIVESAOFSECQNDARY,SCHOOLSCIENCEFOR A‘LB'«E,R.TA

The learning of sciénce as an area. of human endeavour'«should

. }Zj
- -

-tion;. development of resources commun1cat1on and transportaf;f" g

;,1To promote an awareness of the human1st1c 1mp11cat1ons of sc1enceﬁ"=" P

h.»'po11ut1on of water and alr o



To promote understand1ng of and- deve]opment of sk111 in the

o methods ‘used by sc1ent1sts

‘processes 1n sc1ent1f1c 1nqu1ry such as observ1ng,

' ;hypothes1z1ng, q]ass1fy1no exper1ment1ng and 1nterpret1ng, P

ooodata T IO T R e T

ST

;vylnte]1ectua1 ab111t1es such -as 1ntu1t1on, rat1ona] th1nk1ng,_‘,_f

creat1v1ty, and cr1t1ca1 th1nk1ng

f'skJ1ls such as man1pu]at1on of mater1als, commun1cat1on,_ep
T so]v1ng prob]ems in groups, and 1eadersh1p o
.';To promote ass1m1]at1on of sc1ent1f1c know]edge

;t*emphas1s on fundamenta] 1deas v

;f”re1evance of scientific know]edge through 1nc1u51on of xt;~ 717”Tf5w}
’_“Pract1ca1 app11cat1ons B L

-;”app11cat1on of mathemat1cs 1n sc1ence
. _1nterre1at1onsh1ps between the sc1ences ﬁfj' o

;ifopen endedness of sc1ence and the tentat1veness of
; 'SC1ent1f1c know]edge ‘ SR

5';1¥To deve]op att1tudes, 1nterests va]ues, apprec1at1ons and
' -f‘adJustments s1m11ar to those exh1b1ted by sc1ent1sts at work

7. To contr1bute to the deveTopment of vocat1ona1 know]edge and a"'f,;f};d’”

: §<

o .:’sk111 ;}ﬁ_ ‘ »,-, e e e L

sc1ence as a vocat1on

scwence as background to technica] professfonaj,and;.
other vocat1ons S IR R

e




. -

120 -
‘:,ZTOBJECTIVES_OF:HIGH SCHOGL'CHEMISTRYi"'

In pursu1t of sc1ent1f1c 11teracy, students 1n a chem1stry

B ‘program shoqu str1ve to ach1eve the f0110w1ng obJect1ves

| f%f-zs,{Acqu1re a W°rk‘"9 k"°w‘edge ofs

”‘“Tf Develop. sk111 in. the methods used by chem1sts such as:

.Ttl];][nPFOCESSGS in sc1ent1f1c 1nou1ry observ1ng, hypothes1z1ng,
L jtc1ass1fy1ng, exper1ment1ng and 1nterpret1ng data

J{Zf?sk11ls in the cogn1t1ve, affectlve and psycho motor domalns %df

‘ AT.gf'sk111s in 1nd1v1dua] and group problem so]v1ng

~;2;1;1the fundamenta] 1deas 1n chem1stry
'=:ff2;21_the app]1cat1ons of the fundamental 1deas Y7ll-f'f~{:c}[:f?’;gf?; df*hh'

’;Q-{fbggjgfthe 1nterre]at1onsh1ps among the dlfferent sc1ences and
AR *~*;mathemat1cs S S Ca SR :

'79f;lj72.411the tentat1veness of chem1ca1 theory

"T.;f3;* Acqulre a background know]edge about such issues as

e

”"7rJf73QT‘ uSe and dep]et1on of natura] resources o

ﬁ:‘if3 2 chem1stry of env1ronmental po11ut1on

"-‘g"3 3 use and m1suse of chem1cals such as preservat1ves add1t1ves, SR
' 1nsect1c1des etc : R , LA o \

.vdd4;;'Acqu1re a background of know]edge and exper1ences in the ,'biggf
s aPP11cat1on of chem1stry such as: A L

”,5'4 1 chem1stry 1n the home | ‘
| "14 .2 1e1sure time act1v1t1es such as. photography, automOtTVGS etc
| ]4 3 consumer chem1stry , . -

”v‘f34 4 chem1stry in 1ndustry

' if,5;~fDevelop an awareness and critical understand1ng for dec1s1on- :

- 'making on value 1ssues aris1ng out of the use and m1suse of
:F'chem1stry . . : S :



-r:Acqu1re a know]ege and apprec1at1on of the h1story and

E ;APh11050phy of chemxstry

.f*Deve]op a background of chem1ca1 know]edge and sk1]1s pre- ;
vrequ1s1te to future careers o v o



o " ALBERTA HI 6H 5’5'[¢".°0L.*1'.6HE,M.IST_RY"'?’.RO’GRAMI,*OUTLI‘N_fEs EhN S



| CHEMISTRY 10

4.

-n

6

”,PROGRAﬂ;QbTLINE- .

| ,'f, CORE |
| ”'&.jAbout a0 hours

Basic sk1lls of sc1ent1f1c exper1mentat1onif.f

_Theoretical bases. ~: ' .
Language of Chem1stry w,; '

ELECTIVES

(1 or more to be chosen) About 25 hours

| ”-’;MEta11urgy — S
.../ Chemicals: in the env1ronment ,;
7 Chemicals“in- the: marketp]ace
- ... Chemistry of Photography
*v“‘Loca11y deve]oped unit

RPN

! CORE
AbOut 40 hours

So1ut1ons
‘ Bonding.:

0rgan1c Chem1stry «

ELECTIVES

Ly

(One or more to be chosen) About 25 hoursf'i,a

~z,-;“*Polymers o
:gyBiochemistry -
-7 Environmental Chemistry I
““‘Qualitative Analysis

. ;Chemistry of the Car ‘"5';”tff AR
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CCHEMISTRY 30 . :
- ,-Siﬁvi’ | CORE

- About475'hoursj -
R X Chem1ca1 Change

', 8. .Proton_ Chem1stry
: 9 Redox React1ons .

ELECTIVES o

(Two or more to be chosen) About 45 hours }‘ ’

SN O lRates of chemlcal reactions
SomL 0@ Chemical: equ111br1um '
e Radiation chem1stry
- Organic chemistry -
- Environmental prob]ems '
;.gyuIndustr1a1 chem1stry and people
- Food chemistry -

7 Fossil fuels as energy or feedstockfﬂf3¥i_;_g;fe

'gff}EgLocally deve]oped un1t
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~ GAMES SUITABLE FOR CHEMISTRY TEACHING . -




1260
GAMESsSUITABLE FOR USE IN CHEMISTRY

: GAMES FOR DRILL ANU PRACTICE v o
| Ava11ab1e from R L Gang Teach1ng A1ds Co >
. L 65 W Fayette Avenue = - :
- - Sa]t Lake C1ty, Utah 84101
1  Chem Chex (197])
‘:ﬁéfR L Lang | ‘i_
H i,jffChem Cube's (1972)
'i;jikR L. Lang _: o
VJlChem B1ng (]971) S 8
RL Gang _f;‘;ffffgf_;f;ﬁf'nffff: o

BRRET Y ,*-"_;k'.-v'*'_‘*, S

,f:*Comgound

""ff;a7Nelson Payne

| ﬂ55’5?5p]ay’"9 Data Cbpyr19ht 1974, Paul P10utz '3-{,,' EE

:N? j:n;QElements _ i _
| f'*i;fPaul F P]outz Ohio Un1ver51ty |
iy .'.Playmg Data f'Copymght 970

- “Age Tevel: Jun1or hlgh and up S
P1a¥1ng Tlme 30 m1nutes L

'“fﬁgProducer -Educat1ona] Games Mary E Hawk1ns, -
ek e - Paul’ F.: Ploutz, .= - S T
. c/o Union- Printing Co., B T T T
17 Mest Washington St., ,‘vxf“f,al",j;"7¢fgi};f7-I SRR S
_“f'Athens Ohio 45701 "r‘ S e S T

- ,‘VAge Level: . ‘grade. 7--college sc1ence-method courSes¢ RN SRR T

g.uj_j - Number of" P]ayers 210, 6 R |

" -Playing Time:" 20 to 60 mintes in periods of

Lo optional’ Iength L PRI N L SR

, ,u,Preparat1on T1me none : .~w{n,-i_g¥*;¢_~ Tv’;f;l,,fj_i53j.;gﬂ~;
“aaPerucer Un1on Prwnt1ng Co., ,_; -}____a |

17°W. Washington Street -r'}f;f4f~fﬁfn‘,“
Athens. Ohio 45701 PR .
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0rder1ngﬁthe E1ements

Hugh 011ver and Doug Getty, 0ntar1o Inst1tute for Studies 1n Educat1on '

R
o~

o Play1ng Data Copyr1ght 1971 _ : y R
\\, ‘ Age Level: grades 9-12 - , R ;
N ~~ Number of Players: 1 to‘any number - e
L ‘ P]ay1nq Time: 1to 4 hours in periods of - . I
' : 40 to 45 minutes ,
_Preparat1on T1me 30 m1nutes to T hour

a Preducef: The Ontario Inst1tute for Stud1es in Educat1onvlr
’ 252 West Bloor Street ‘
Toronto Ontario’

Lab Apparatus

Mahy E. Hawk1ns, Paul F P]outz

P]ay1ng Data: - Copyr1ght; 1975 - : j PR b
o _ Age Level: 10 to adult. ' .
Number of Players: 2-6 best; up to 10 can play
Packag1ng profess1ona11y des1gned box, cards, sp1nner

Producer: Union Printipg Co., Inc. -“ffﬂ_:'
‘ 17 W. Washington St. A
Athens 0h1o 45601

f ChemihoesDj' }
‘Dominoes. 11-13 ys. 1-6 peop]e, 1/2 to 1 hour

' 'Producer’“‘Chemlcal Teach1ng A1ds, | SR
Letham Ladybank Fife KY7 7RN

A s1mp1e game wh1ch prov1des good (but not 3- D) pract1ce in N
constructlon of formu]ae : . A

Chemopoly

Nalker, Susan W., and P Waler. ,

e .Board game. 13 15 years. 2-6 peop]e. 1-1- 1/2 hour -{}Afﬁyﬁ |
1i :To>be'pub1ished in S. S R. ' N ’

Monopo]y based game, ca]cu]ate and complete gram formu]a mass of
~ compounds. A o
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Chemsyn : »
G. Eg]ington,and J. R. Maxwell. 1972
;‘Card game.,-17-19'yeérs, 1-5 people
Producer: Heydon & Son Ltd. TR S o
- - Spectrum Ho., - . R : o S
.~ Alderson Cres.,.
“London NH& 3XX

Nei] produced cards f0r grdub p]éy:or‘for se]f-teSfing andgfevision,' .

~© Place cards in their reaction sequence.

'-{;BerzéTiLS“Bingo o

As;iAhné'derfll March_1970_  | |
Lotto_gamé. :12{15'yeafs.};Z-BO'peopie,.1/4;; llhdur
, Pdedcer: ?S.S;R;, i970ik176,'51,v630;1“ P

 ’Aftestedfgéme'bijhemicaT 1btto,'iMatChnaméS‘of ejémehtshto symbols.

‘ .ILoﬁgméh.Stiencé‘GAmés: N
_ Playing Data: " Age Level; grades 7-12. -

Producer: Science Games,
.-+ "Longman Group Ltd.,
" Resources Unit, .
35 Tanner Row,
York, England

Classification: The objective of this competitive game is

to understand the basic concepts of classification. The game
involves the orderingzof animate and inanimate materials and
leads to a good understanding of the classification process.
Suitable for all e?ementary General Science courses. ‘

. Science Sense: ~The game .emphasizes safety in the laboratory

. Players are ‘made aware of the many hazards found in a science
laboratory and the need to take precautions. This Unit is - -
‘particularly suitable for all pupils embarking on science °

courses.

- Chemical Families: This Unit includes -two competitive games -
~-on ‘the classification of the elements. Players build up-

~ .groups or families of elements of the periodic table.  The

. purpose of the Unit s to give an understanding of the

periodic table and includes some historical knowledge of its
development. Useful in all Chemistry courses. ‘ ‘

\,“



Atomic Structure and Bonding: This is a competitive game
in which the players first build up the Atomic Structures of
certain atoms and then go on to use these to interpret. the
bond1ng in s1mp1e mo]ecu]es and ionic compounds

Chem1stry s A]phabet A compet1t1ve circuit game -based on

- the: names, formulae and propert1es of some common elements -
and their properties. This Unit . is aimed at the middle
schoo] pup11 beg1nn1ng a course in Chem1stry

, Compet1t1on Amongst the Meta1s A game ‘devised to.study _
“the simple propert1es and react1ons of metals. Based on-the -
- reactivity series of metals, the game involves - occurrence,
.extract1on, react1ons d1sp1acement, corros1on etc ‘

E]ememt'&fCompound .
 Game. 13- 15y
‘ :-Prdducer_ Science Educatlon Games
: ' 5 Heathfield. Road -

‘Hasbury, Haleowen,
'~Hores,;BG3;]A0vﬁ

:7Revisidn'of»theebrdpertjes;of_eTements7and*cbmpeuhas '

'_f;Element Cards

J. L1pson :

“Card games 13- 22'&‘”

., Producer Heydon & Son

,  '_Each e]ement card has a mu1t1tude of numbers for use in ﬂine poss1b1e
o games Any chem1stry 1earnt m10ht be 1nc1denta1 to the games

WFf a Mole _ |
“Alma P. Armstrdng" June 1973
‘Dice game. 12-19 y., 204 p]ayers 10 x 1/4 h.

Producer: S.S.R., 1973, 189, 54, 751-7 -
B A agset New October 1974 4, 84 98 ,

‘_Order d1ce to make chem1ca1 statements



o B

.->‘I'(')n1'CS; o RN - u .
" Card game. 13-15 y’ 2-5 peop]e | 1/4:r.1/2’h<
" Producer:’ Science Systems, _ 4

: 173. Southampton Way
- London, SE5 7EJ “

i,-Comb1ne cards to make jonic formu]ae or equat1ons wh1ch can be
2 cha]]enged Qu1ck and s1mp1e to 1earn :

Formplax ,
Cardfgame._~]2~16'y;" N AT

~ Producer:  Chemical -Teaching Aids.

‘v'iT]ustratesichemicalrformu]ae and the bélencing-of-equatiqns{e

:;'Formulon

. s. Stoane, 1971

o e_Card gane.  13-1 v ] 8 peop]e, 1/4 h.

o =.Producer Chem1ca1 Teach1ng A1ds

ﬁf'Rummy formu]a construct1on game w1th 100 cards 1s s1mp]e and ,vﬂ: L
straight-forward, but the teacher may need to check for correct_ :

"[;solut1ons

o 'Organocard

| faﬁgle_ﬁlng_ e
o .,A'Ima P. Armstr‘ong, ]973 L
Lotto game 13- 19 y 2-5 PeOP]e o

-Producer S S R ’ 1973 189, 54, 751 7
- _ agset New Oct 1974 4 84 98

-v81mp1e ca]culat1ons w1th chem1ca] numbers a]]ow looto card to be
-~ filled. = o -

\ B \\e

D Kr1sto] and H D. Per]mutter, 1971

:  _:Card ganes o

.\

: | S SRS
~ Producer: Educ in Chem b 1971 8,.145 and 176

h !Two chem1ca1 card games
- \

A



“-‘ P. & S. Propert1es & Substance

‘A]ma Armstrong o TR - R ' g{.' '

Card«game 13-15 y 2 -8 pe0p1e, 1/2 h.
Producer‘ Chem1ca1 Teach1ng A1ds

o Match up property with substance cards Useful for revision;.may

© " need teacher assistance. .- .
'Prec1g1tat - .->5' o
Payne (1970) B T,

A chem1ca1 ‘card game.
" Source Unknown - CoL TR
'*‘GAMEs FOR PROCESS SKILL DEVELOPMENT

fIn— uest

*,Rdbert-u A]]en, Leo E K]opfer and R. Lawrence L1ss.v

o zy”Play1ng Data :Copyr1ght 1970

- Age Level: “grades 7-12 °
.~ Number of Players: 2 to 4 AR
-~ Playing Time: 2 to 8 hours in 50 m1nute per1ods
'.T‘ Preparat1on T1me 20 m1nutes S _

"'jProducers WFE'N Proof R
S0 1490 South Bou]evard

f; Ann Arbor, ‘Mich.
48194 S

B xg]anat1on ' ,',“ - i}‘A-V':Q,f;s ‘fl‘;ijff'f'ir'
 Charles H. Adair and Rodney F.oAllen
E'I:P]aying;Data ‘Age Level: grade 8 - graduate schoo]
7 Prerequisite skills: 8th grade read1ng

. Numberof Players: 6 :
Preparat1on T1me None 5 B

.lf‘Pruducer: :Descr1bed 1n book on]y Teacher Research Simulation’f

Exercises and Games,
- CAT Center, Florida State Un1vers1ty,v
',.'Ta11ahassee, F]or1da 32306 x L

131
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‘,H§pothes1s Mach1ne te
) Frank M1cc1che .

f-Educat1ona1 Mater1a]s and Equ1pment Co s
 Box 63 B o .
. Bronxv1]1e, New York 10608

. poe o
_The Amsyn Prob]em '

| ',.Role p]ay1ng game, uses hypothet1ca1 s1tuat1on in chem1ca] 1ndustry

to develop skills.in problem solving, hypothesizing, gathering

~ information, _evaluating information, decision making. Attitude |

Ex problems, empathy

deve]opment, such as 11m1tat1on of sc1ence to dea1 w1th soc1a1

LN

| °'Dr. F. Perc1va1,

Educat1ona1 Techno]ogy Un1t

. RGIT, -St. Andrew Street

R }jiJoan Ross Un1vers1ty of M1ch1gan

t.lAberdeen Scotland, ABT THG

'W'Quer1es n Theor1es :“*'

.1-Layman E A]]en Un1vers1ty of M1ch1gan, Peter Kugel MfT; ;..r .

o ;P]ay1ng Data Copyr1ght 970 :71-‘512

? :ProdUcer WEf N Proof,

-~ Age Level: grade 7+ graduate sch001 o
‘w,Prerequ1s1te sk11ls reading,. grade 7 @ath R
S L . grade 9 (w1th extens1ve teacher EREE
A DO O ass1stance) S SR
’H,{Number of P]ayers 2 to 4 Y

:t'ft‘ 71490 South 80u1evard .v PR ‘: l'f}t:'f jf‘ft,;{ ) is;r{;»%f;ff
ERE Ann Arbor,‘M1ch‘ 48]04_=rﬁ_fef“»:g T D S

| ;_escience Educat1on S e ~

. '"S1mu1at1ng Sc1ent1f1c Inquiry with the Egrd/Game E1eu515," 63 599 608,
- 1979, i R , R TI Ee
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Xtal-Line "

. ;A]]sobrook Brown and Glasser e e
. 1found 1n J0urna1 of Chem1ca1 Educat1on PP 688-689, October, 1973. -

'.A board game in crysta]]ography e

eAnes FOR ATTITUDE1DEVEL0PNENT'- o

Y

. The Amsyn Problem*(described above)

. jThe Pollution Game”(1971)j'[
,5‘;F A Rasmussen B

7 Dea]s w1th the prob]ems of 1ndustr1a1 pol]ut1on, role p]ay

'jt"The P]anet Management Game (197T)hh;'~'ﬂ :

V.M. Showalter R

‘»ehffDeals w1th al]ocat1ng 11m1ted resources and the1r management

: ﬂff,‘Both of the above ava11ab1e from Houghton Mifflin Co ,,,,.:*” AR

~110: Trenton’ Street,,,~ T eI e TR
Boston, Mass 5 02107 ?5,A“=®f-[;*“ g

| "f.fKeeQ1ng>Warm o

A game devised to draw attention to the necess1ty for. energy ¢ conserva- fgftV'

';~,;”._t1on Pupils-are first made aware of the. ways- in which heat is Tost from
Coan home and how: it can be_conserved. - The game develops to illustrate . .-

-the economics of hea¢1ng a home in an age of dw1nd11ng energy reSOurces ,fa:'uh
,A Longmans Group game (see address above) | g ‘ PR AR

,‘1Y‘VChem1ca1 Manufactur1ng (1972),[,7‘” :

| *:fD E w1lson gd 3'

¥ ;V}Role P]ay 15 19 y

g »'fj';gI Tay]or and wa1f0rd S1mu1at1on in the C]assroom

‘1,f; The 1nteract1ons of econom1cs and chem1ca1 feasib1l1ty



7f,;5"Damp1er and Damp1er Read1ngs in_the L1terature of Sc1ence New‘

B K

Energy Management Game

"Developed by BSCS

-Board and Ro]e

Players must operate power plants and make dec1s1ons wh1ch c0u1d
:affect the env1ronment and communlty L :

6

".dProducer' Hubbard

R ~'Box 104, S R
. Northbrook, I]]1n01s 60062.;v. '
“v'-fv - .

~7_'{SoURpESjFoR OkJGiNALeSCIENTiFIé}?APERS,_: -

: _Conant James Harvard Case Stud1es 1n Exper1menta1 Sc1ence, Vo]umes L _
: One and Two Cambr1dge, Mass Harvard Un1vers1ty Press 1957-‘h N

York Harper and Brothers, 1959

}'°anones, H y and Cohen, I.-B A Treasury of Sc1ent1f1c Prose G
S Boston L1tt1e Brown and Co s 1963 ,._ RSt

’77f[fLMou1t1n F., and Sch1fferes R The Autob1ography of Sc1ence p-'7<

New York Doubleday and Company, 1960

e and Two New York Bas1c Books, 1958

’ '7iSchwartz G y and Blshop,.P Moments of D1scovery, Vo]umes One ;fw'T]’hf*~?~~“



A SUGGESTED ABRIDGED GAMES ASSESSMENT INSTRUMENT



o -°7a}591ntended uSers f age or grade 19Ve‘

A SUGGESTED ABRIDGED GAMES ASSESSHENT INSTRUMENT. FOR TEACHER USE

TITLE:

‘}’{MEDIUM game board () cards

paper and penc11

() booklets

| ‘Q;f(cf7r01e:p1ayv_ a

, other man1pu1at1ves
u':_“FORMAT |
ro]e p]ay

other

()
)
S 0)
( ) 1nd1v1dua1 p]ay
( )
( )

() group play

- (');competitjon;

;’sp_Number of p]ayers

. ;T1me requ1red for adequate p]ay

"fQ,VCentra1 Prob]em for the game

Re]ated to (‘) core un1t

( ) e1ect1ve un1t

( ) supp1ementary or enr1chment7htE"[:.’7‘“7:'zj”‘w"'

n’;’5IAD1ff1cu1ty ]eve]

”itv 2_( ) other

: Q( ) drl]]s content 'ju* g

( ) 1nte11ectua11y cha11eng1ng
- 33f( ) 1nvo]ves chance more than sk111 e
(

) has a h1gh ]eve] of 1nqu1ry

{”fLeafningfontcomesv ( ) practice content

'ta'»hi( ) deve]op att1tudes

"( ) deve]op process sk11]s ffi; o

‘fﬁ( ) deve]op psychomotor sk1lls§f-jipg£',
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0.

;Ru]esff;(f) c]ear, ea511y understood _

‘;Q_(‘) COngruent with centra] prob]em -] =

- Game act1v1t1es ( )_are p]aus1b1e W1th1n the context of the }f

0 hw{r Sleniagy medium - ( ) 10w

COMMENTS:

‘game and rea11ty

L (“)1a11ow a]] p]ayers to part1c1pate act1ve]y |

'“»(;)jsummary act1v1t1es re]ate game to rea] 11fe

' .(‘)'summary act1v1taes m1rror the resu]ts of
g the game R . SR :

N >/.

fvaera]l I wou]d rate\the game s qua]1ty and usefulness as



