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ABSTRACT

Nathaniel Christopher Evans K =~

. . . -

” EFFECTS OF STIMULT PRESENTED BY SELECTED
* CHEMICAL EDUCATION %ATERIAL STUDY , (CHEM STUDY)

FILMS ON INTELLECTUAL ABILITIES OF C STUDY STUDENTS

This study was an investigation of the effectlveness of externally

des1gned EEM Study films used in conjunctnon with the CHEM Study

4

schools. In Experlment 1, a total of 180 flrst—year

course_ln high

' CHEM Study studen

who were in A existing CHEM Study classes tock a

‘preﬁilm test on stimuli presented by a selected CFEM Study film, priof

to seeing it. Immediately following bdﬁpletiod of the fest, the

exper1mental oup viewed the Piﬁm and the control proup, vieﬁed a

placebo fiyYm, and then all the Ss took & parallel form of the nrefllm
. There was & 81gn1f1cant 1ncrease 2 £ 01)

in number of correct respgnses on recall and understanding of facts due

S . B -~

S - , . : /
to the film preseniing stimuli related -to .the imstruction given.. In~
. . N m > . - ) e

t .
Y

_ Experiment 2, a different sample consiéting of‘jﬂ second-year CHEM

Study stddents-wbo had been nreviously instructed using cthentiodnl

}
{

methods in the reievan; concepts were suhjected to the pame-instructional -

procedures .a8"in Expeqlment 1 uslng another CPEM Study film for rev1ew.

Significant df}ferenpgS'(g < .01) were obt?}ngg dqg to this review

(3

grocedure with film closely related to -the insﬁ;uction,given. ‘A posi-

Y

tive.iﬁteracﬁion between low prior kdéwledge'of specifics aﬁd.related

film instruction was noted. . I - . .
‘ N » : . '3::?\ 1, ) o,

»

R
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P ) INTRODUCTION 7 7
. ’ t : ' .
\: . k] . ’ " a

considerable research evidence exists to shov that the eduoa-

L
. A

“tiona.l effectiveness of films is influenced not only by ‘the intrinsic.
f¢;ms of deaign and presentation, but alao by the mode in ‘Hhich the

materials are utilized (Lumsdaine, 1963) Unf‘ortunately, many high ’

) aohools are not in the poeition of producing their own 'science, £1lmed
\ .: . wr -t/ ~

_ instructional materials', eepecialiy demonstrations of sophisticated

experiments, so that schools are not able to control or influence their

~

design. Instead, schqols use films obtasined from external sources.

In this case, 6n1§y one routé is open for ééhopls to influence the

effectivéness of these instructional materials by manipulating the .

conditiorns m%der which filus &re used.

O
o ~

Lumedaine (1963) has stated that one of the major pan{meters
' 7
ralating to the utilization of i‘ilm for instructional purpos 7) is
prefilm instruction, The purpose of prefilm instruction is to diract

&the learner's attention \eit})xer to the generﬂ* content of the instruc-

7

i

tional matetial to uhich he is to be exposed, or to identify for him .the. .

na'mrg of the leaming tasks to be accomplished.ﬂ
fhat prefiim inat‘ruction‘itself differs from the' subsequent inatr\iction.
in that thlere are ‘no‘ specific lear:ting objectives assooiated‘vith it, |
o ther Bhan that it s to inform the leamer about what he is sbout to

learn. 1960) for the =

_It-is thus an "advancg organizer” (‘Ausubél,
student in.relation fo the lesrning situstion which follows.

Kemp (1971) meintains®

The _for_ms ‘

s
.
a
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,examplé eummary atatements about the Qonteut both audio-visual and : *

-pfefilm instruction may take, Kemp predicts that it invarisbly i'mproves
{ * . ¢ .

.‘;eitua.tion so that informe tion and ideas obtaxned {rom the films can

fin certain degrees. In attempting to explain the ineffectiveness of
sion tekes placE\ after film instruction has been gf.ven, stimuli or ‘

.ineffectiv eps of film instmction.

brefiim instruction can také as an advance organizé‘r. are many. For

conceptial, of the film can'be used as can test queatlons relating
;
to specific stimuli presgnted in.it. Whetever specific form such ) . ﬂ
the 1eaming outcome on the part of the stuéent. . ° 1
A second major parameter relating tg the utllization of filln
I;:)r instmctxonal purposes is postfi-lm instruction (Kemp, 1971) Its *;?

rationsle is.that the showing of a f1lm has the function of- a stimulua

~ - .~

Form the basis for subsequent classroqﬁn disCussian. Kemp thiﬁks that

& ¢

the rattonale seems aound and acceptable, yet in practice the procedure

based on i1t has frequently bePn shown to 1a¢k educational effectiveness , A N !

ppstfilm inetruction, Kanp hes stated that, because a postfilm discus-

1nforma,tion missed by the learner cannot be recovered, hence the \

!

A tfird ma jor parameter is "etudent participation" (Allen, 1957).

' Education 1 psychology has long recognized the value of the "active

. responae“ to be made by the 1earner in instructional 51 tuations and

this s the basis of programmed lesrning (Skinner, 195#). Such(

-

‘responees are ueually nede to problems or ques tiona programmed intp a

film but can also be posed by the teacher on interrupting the shouing

A )

of the'film at suitable stages. Student res;:Zses are made overtly S




e:l:)hher verbally or by vriting answers to@ queetion§ “The posing of
\qn’estions is not the only my in which eome measure of active student
participati’on can be achieyed, The stoppege of film, for °"“‘“‘p€‘°" at

five-minute intervals to allow atudents to take notes is ariother way
-of evhdncing leaming It is believed t'hat thesp stoppages provide .

r
the atudent vith an opportunity to think about and reflect on uhat he

*

has just seen. This would, represent the aituation vhere the ective

respomae‘i-e pade in a covert form. When the questions are posed after‘,

rather than during the film, they are of lesé sducational bemefit or °
. ( N . - )

value. -
o~ ! ' PN

'I’he fourth and final na jor parameter relating to the utiliza-
tion of film for instructional purposes’ is "repeﬁiﬂve viewing" (Allen,
f/ ' 1957) The basis of this factsr is that the rate at whi ch both '

pictorial and verbal information is presented tends to té rather. fast.

6 m— L
»

. 48 a result, students fail to absorp a aignificant amount ofoinformetion )
: after one viewing. ’ "

s

It would seem; then, that these pérameters gvi\'v'e some factors
" ~

,that ¢an be manipulated to influence the effectiveness of\\ externally y
produced films. The present etudy deals with Cﬁ‘emical Educetion
Haterial Study (cHEM Study) fnma (-ljerrill 4 Ridgway, 1969, Collette,
1973), vhich are ueed in con;)unction with the CHEM Study course in |
secondary schools. .
- e 'I‘he purpose of tre present ‘study was to evaluate the effect of
/ stimuli pregented by CHEM Smdy films upon _‘certain learning outcomes
under the condigon in which prefilm instmctio#-in the form of teet

. *‘ \ ¥
‘questions was given, prior to aeeing the film. .- .




. v R . .
- . [ : : .- Q )

. ' - A. aecond purpose "of the present study was to find out just how .

A

. tional procedure is. is nmc well estabhshed \ ." e

. ¥ {
useful CHEM Study‘ films,are for reviev. ‘I'hls question was considered

) , &, . : & .
in the light of what we know of instnﬁon in the nubhc school syM

-

Flrst, 1t (\sﬁnot ,we}l esta.bhshed"at .the present time whether a review
"\ “ . .

\
~wath f;lm\h 8 any‘ effect on gortam learmng outcomes. ’ Yet the faot ..

Y

remains that th1s is one of the most frequent uses o(f film %n schools

(w&‘c:dman, 1972) Secpndlv, Pressey, Robinson Horrocks (1559) have
T .

™ . °.
r,eported. that approximately 66% of sc;er)ce concepis  learned in-high-
school and ‘college courses are forgotten within ‘two yeare. - a
A ¢ o ® [ ' . . ) " .

. _,6ay (1973) found tha't a review in the form of practice in

solving mathematical problems using edmﬁuter-éssisted instruction

ot

: enhagced retentmn gf mgthem&tmel rules. But there is at least one.

- problem with the method ‘employed by Gay, namely, the,hlgh costs-of a

_cotpputer.forbid such special, attention. : Wlthout a computer‘, llow 1s_a

teacher to cope with the’task of giving greiﬁstruction, feedback -and

’ o 4

) postinstruction all'within' a gingle class period of, say, fifty' minutes.

Lewls (19?1) mamtams that this task 15 extremely d1ff1cult and
~

. physically an-imposmbahty for. any teacher. l Lumsdame ]963) suggests

that reproducible medda . such as f11%n be used for rev1ev. It may be

7

- that a review Wlth film is beneflcml but ,]ust how uselful thls 1nstruc-

~ h! .

‘Relevance . to_Educational Technology SR o "
, .

This study is related to Educa tional. Technology in two ways.

A

. Flret Educational Technology is "the development, applzcauon and

IS

evaluatlon of systeme. techmque\s and aids to 1mprove the pf&ess of"

r .. . >
’ v

e
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human 1earningf' {British .Council, 1973). . In the context of evalua-

tion of \%r;structi’o,n, the present study is important to classroom

teachers° to know why\learnlng systems including fllms produce the “
N ,
° eﬁ‘ects or changes they do on*their students (Banathy. }968) To
: . |
. illustrate: if teachers bhow why a 1ess_'on faile, they can revise it to

3

s make it more successful. And if they know why.a lesson succeeds, they

may be able to generalize to other lessons. In addition, teachers

»

‘are aware that Education_al"l'echnology provides <instructionat pathways

" which, in terms of learning outcomes, ‘are as good as many of'the tradi-
tional procedurés. 'Yet.,many tes;chers r.;main sceptical about the
potentiglitigs of the new methods and techniql;és \of‘-i‘nstruc'tion ar;d 50

k ‘are reluci;ant to' incorpofate them into their c;Cm teaching schemes h

(Cleaves, 1966. and Kemp, 1971). To some extent, this.attitude is
1 L L o
O understandable:‘

.
ay

logy of modern ]eaming systems, and too little about thé\Tr real

educatmnal value and effectlvenegs. In view of thns dituation, this
Y } . - N

ﬁi’udy is imporfah‘t to the p}'actising ‘teacher. !

\ Secmdly, because it 18 the intent of the present study to
l . .-

v 1dent1fy ingtructional objectives of CHIM Study films, 1t can serve as

g8 tool for research on comparat1ve effectiveness studies. 1In fact,

\ ‘
the Eomparatlve method of eva,luatlon may initially be seen as an exten-

's1on of the method used in this study. \ Vo
. )

" In this Chapter, it was stated that bedause teachers have no way .’

of mfluencmg the 1nstruct10nal prccedure and de51g'n of externally
1

proauced films, they could influence their effe eneém by manlpulatmg

\

° )

L T N

N o S
too much is. usuyally said and written abolhit the techno--

gt

N

p—
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" certain conditions under ‘which.films are used, such as prefilm instruc-

»
1

s

“E:lon. " ‘The questior was also raised in the¥present study u:ethég.'
atudeﬁfe 'wf)ch had been previo;xaly inatrucied in the feievént cdnc;pts '
' could benefit from a re.vie.v.vi}th fiim. . The reIevanc;g of ttfese
problems to Educational :'l‘echnoloy was prgeen‘ted from two popitions_. -
thaty of the classroom teacher.and of neae;frch involv’ing comp’azlét'ive i

) ’effdctiGenqsg studies. Chapter 2 will discuss previous research which

focussed attention on ‘conditions under which films are used. " Chapter |

R a N R N
3 will diecuse’ the method used to \condupt this study and the procedures

- , - . ‘ .
for administering“treatment’g. " In Chapter 4, the results of the treat-’

ments vill bé pre ented"and their implication will be discusqed in

Chapter 5. * ' oo T T e .

'-\ .

o

4
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) o .. CHAPTER 2 ' .

- ' ;.

\ . . . ) . [ 23 o /

REVIEW OF RELATED RESEARCH

h]
14

C ‘ In this Chapter, previoue studies inveetigating'the educa-

tional effectiveness of film iﬂie\truction will be reviewed.. .'l‘he

review will streee ma jor conclusions, findings, and methode of theee
studiea. The review will be presented under the follouing ).\bheadingox
(1) Effects of postfilm instruction; (2)* ;ffecte of prefilm <
instruction; (3) ‘Effecta of ‘repetitive viewing; (4).) "Effects of
student participation; and (5) Effects of a.. review with film,

°

Effecte ‘of Postfilln Ingtruction

' One-of the-early experimente (Snow,,’l‘iffin, & Seibert, 1965)
.showed that gilined\phyeioe 1ecture demonstrations are as. ef'fective as

.live lecf\ire demonstrations in teaching oollege students. The same

santhore have stated that "there were no special introductory or conclud-

)

ing remarks by the inetfuctor. nor were there film mterruptions. or

. repetitions" (p. 316). Other findings of “that etudy indicated that eub-.

.‘

Jects with low numerical and verbal e.ptitudee, but with high prior know-

ledge of physics, perfomed eigni‘ficantly better (2 £ .01) on immediate

recall teete in the film nediated condition than subjects in the 1ive

lecture condition. In an attempt to explain the euperiority of fﬂm )

for lov—ability high previous knowledge subjects, the investigatore

4 N

' thought that filmic presentatior. of phyeice demonstration experinents

Y .

provided vieualization which the live preeentation could not match. e

It ie interesting to note that the ina'a'uctional materfals used in that.




N ' Lo - ) ‘
study were developed by the investigators for a specific audience ‘

A ‘ L , ) . ' . c b

- whose characteristiés were known to. the researchers. . Therefore, oo . *

their acceptability for other instltutions vould" be limited

Recently, woodman (1972) has cautione

; teachers not to rely on
] .

P}jeical Science Stu@y Committee (pssc) -£ilms " tgac}) specific ‘sub;)ect- :

matter or to improve understanding of scienc '~(p._ 2?6).. This conclu-

sion was drawn on the results of a study which' attempted to find out -

v whether atudents vwho saw selected PSSC f:llms would attain high scores
on the PSSC achievement tests, and on tbe Teat of Underatanding Science
('I'OUS). In that study, Woodman randonly assigned three intact groups
of PSSC students to their treatments. These groups had been previously
s
s instructed in the relevant concepts. To one group, Woodman showed no
_films'at all; ‘this group utilized the film period for additional class
discussion. The second group was gbown. 15 PSSC films c19seljr re‘lated
- in topic cb&er&g; to the corre‘sponding PSSC achievement tests, and - the

"third group was shown 15 PSSC films which had few, if eny, topics in a

common with the corresponding PSSC achievemént tests. Woodman found
that the adjusted means of the scoves for thé no-film group vas S . ¢

migniﬂcantly higher (p < .05) than %‘oae for the related film group,

and in moatt&ges significanily higher (p L. Oj\r:han those for the
- ‘ ﬁunrolﬁ‘ted film group. .These findings were ‘observed in 8 o_f the 9

scﬁools tl;nat participated in the experiment. 1t is important to note

that Woodman's study lacked a theoretical basis, and therefore the
results .of that stydy :a're overspecific and iminterpretable. *Thus the T o

. conclusion drawn from that study is hardly justified on the basis of . = Y .,
. the results obtained. C -

—f
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Bffects of Prefiln Inatruction ‘

\

Stein (cited by Allen, 1957)9 made an effort to discover

- whether a.prafilm test yith knowledge of reeulte, ifolloved by showing .

a filn,'\would produce more °Icarning of tectual content than showing

the film either once or twice without a prerilm testy Stein found

the.t 8 prefilm teat whnich had identical, sequentially-ordered items,

1

/
and émploying complete knowledge of results,’ imediately followed by

Iiln ehowing, produced significant greater Ieaming and retention the.n‘
T any other metbod investigdted Stein concluded that the effectiveness

&
of' 8 prefilm test depended on giving the learner items in the prefilm

teet uhioh were identical with the items in the poetfilm teet 1n com- T |

o .‘ T

bination Hith giving the learner the angwers to those i tems immediately

A

efter the learner hae ‘a tempted tognever them.
Lumsdaine, Sulzer, and Kopptein (1969) found that eubjects ‘who * /

' 'vere given a written prefilm teat bofore a film ehowing demoqatreted

>

euperior perfomance on microleter reading. than sub:jecte who had not
‘k I
.

reccived a prefilm teet. . The thecretical basis - of that ehxdy vas that -

gaina in effectiveness seem to depend on using some. peans to i‘o&ue
attention'on ﬁarficular aepects of--the-material being presented - or about

tb be prenented, so as to make geee etand out from poesible competing

'EJ &

perceptiéns" (Bumsdaine 1963, p. 6#1)
. Ebel Noel, and Bauer (1969) contend that improvenent of
leaming fron a course utilizing media ie complicated by verious sources

o!' learning that are meaaured by: unit and course teste. ' Hillex: end

: Brown (cited by Ebel ej: al. 1969), shoved that- eubstantial increases - - -

4 A}
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" -in lea '_ing through uedia do occur when test itema are baeed upon what

vas' taught rather than upon course objectivee. .Church and his group
(cited -by ‘Evel ot al, 1969),‘ found a learning gain score for a class

4utilizing media that was 67% greatar then that obtained by the normal

class. -

ldofe recently’ Kemp (1971) presented to his subjects test |

'~ questions on the‘v':lsuel. eurai and‘ aqdio-ii‘suol cootent of an. i‘rixstr\.ic{-“
ional fi.lm, prior to“aeeing‘it gand their perception of thebe stiomli -

. vas compared with that of a control group vhieh seu the film without

‘ ‘"advance organizer" (Auaubel 1960) The reaults of that a)gudy shoved
that the attaiment of the experimental group exceeded ‘that of the

control group by about 2096

; "Effects of Repetitive.nmm )

)dacfl‘aviah (cited ny Kemp, 19'(‘1).’found that a second viewing
increasfd the learning of facl't{xal informa‘tioln‘ from filme by abou.t‘jo%,\.
‘réiatdve to the‘ average attainment reached after the initial viewi:g.
F‘urther viewing daid little to increase the 1earning outcome . beyond the
level reached . after 'che second viewing After the fourth showing, the
teet reaults mdicated a decrease in achieven p explained this "

RN

‘ phenonenon in tems o" student fatigue.
.Efrects of Student Participation N . o7
AIIen (195?) has reported eeveral studies that lead to the
unaninoue conclusion that learner ﬁarticipation during a film showing
eatly increa\o'd’leaming from a fnm. " "For example, student part:.ci-
« pation in the form of ansvering que_stions prograimed into the film .

oo . - s -

!
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_Ash and .

o

produced gains that vere a;lgnificant at the .02 level.
Ca.rlton (cited by Allen, 1957), 1nvestigated the effec‘tiveness of no*be-/? &
taking and ahoved that the f:lm only group performed aignificdntly ‘

better (2 < .01) than the film group that took noted, and significantly“
better (p < -01) than the film group that took notes, and then revieued
notes before taking the postfilm test. From thpt study, it waa
concluded that note-tak»ing actually. isterfered with leam ng.

Effects of & Review with F1lm |

In one of the few studiea cited by Lumedaine (19&3) Shettel

g
(1956) demonstrated that the loss of matarial learned frow conventional
r 4

instruction could be prevented ‘by showing a filmed version of the

Anstruction just before Lts use in téachi'ng_ or practical application ~
s . ‘, / ' . ) s '
| / . JAR 5

?Summary of Related Research

S, N
wag ‘required.

/Findings brieﬂy reviewed in this Chapter clearly indicate .
~ that the educational _effect;veness ‘of films is’ influen_ced signiﬁcantly. ’
b};_the_ manner in .whlch they are utili;ed in inait:nictional sltuations.
But nearly all the studies cited in this study, employed conventional
films vhone 1nstructional ob:fectives ‘are difficult to identify." In‘
many 1nstances, the’ filma naed dealt with factual infomation. “on the
other hand CHm.Study filus present highly structured subjectfmtf.er

which makes their design.and presentation wore difficult.

-

/|
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In Chapter 1 it was indicated that,, because teechers ere not .

\ able to inﬂuence theVdeeign of inetructional films externally ) L . "
prqduced they ‘could do 30 by manipulating the conditione under .which |
"eeiepce‘filma are uaed. 'I‘he empirieal evidence diecuesed in Chapter 2
suggests that the. theory of prefilin inaimction provides a major rout'e.
.open for teachers Yo influence the educetional effectivehese of theee

VI filme._ Because a 'prefilm t‘est in the form of test queetione w0u1d

/ L}

direct the attention of the learner to stiu\ﬁﬂi presented by.a film, the’
o =4

ational ef,fectiveness of a film woulcr be expected to increase
/‘::311-81: purpoae of the preaent etudy vag therefore to £ind out how
! effective a eelected CHEM S'cudy film was for teaching chanical concepte.
The second purpose of the' present study was td determine the walue ol‘
.a.a ee}ect._ed, cam S’:udy film for.review. .To assess the value and educa-
Tt ei‘tectiveneee of iheee films, the i’oll_oving hypotheses were
o z‘e;:ha I o

H . r
. . . s
1,  CHEM Study students who see a selected CHEM Study _
i:’Cil}n which presents st_imuii rela.ted" i:p a8 CHEM Study -

’ prefilm test will denoneti‘ate greater compreheneion'

of chemical concepta than CHEM Study students who see’
8 eelected CHEM Study filn ‘which preeente few, if any,
etimuli in conmon with the correaponding CHB{ Study

prefiln test. \ o




2. FHI-H Study students will deu_xonstraté -greﬁtalr compre-

“hension of chemical concepts as a result.of a.review -

\ C - 'y with a selected CHEM Sﬁn’dir film whichjesmts L e

| stimuli closely related to the prereview film test

~ R than CHEM Study studenta who receive a review with a

selected CHEM Study film which/pres_euts few, if any, -
. . L ' t ’ .o
stimuli in common with the corresponding prereview

“film test.

Sta\ted‘ in null_'fom, the hypotheses to be tested jwere; .
1.  here i'a no sigﬂificaﬁt difference in CHEM .Stuay
aéhievément test as.measuﬂred by a poat‘fil{g\ test,
s betv.éen CHEﬁ Si:ndyl students ¥ho see a select\ed T)HF.H
- | Study film which presents s’ﬁilmli re]&ted to a CHEM

. . "o *\ Study prefilm test and CHEM Study students who see 8 .

ra ) ! ]

" selected CHEM Study film which presents few, if amr,

} oo stiuuli in cowmon with the corresponding CEEM Study
A , . Al
prefilm teat ; . ‘ , s

2. There is no significant dtfference in CHEH Study

/ ! o C achievement test as measurad by a postreview £ilm

o~ .

test, betwenn CHEM Study etudente who recoive a
re:view with a selected CHEM Study film which pruents
\\ o stimli closely related to the prerevi‘ew. film togt

and CHEM Study students who receive & review ﬁth a’
' galected CHEM Study film which pré‘u}nts 'fe?l, ii"az\v‘,‘ ,
atimli in coumoy vith e corresponding prereview |

film test.
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In the prssent sW"CHEM Study" refers to an educational program

l \

whioh gtresses c_bsmical p‘rinciples and’ learning facts by uu«ng or

\
applying them to new-or parsllel sftustions.

“ ¥

. A "CHFM Study filw" is an extsrn&lly produced film defined as -

’

s visus.l substimte in CHEM Study for sctual laboratory work presented

through a motion p%cture. \ N R
Bl
"Comprehension" refers to the mmber ot‘ correct responses: on

rpost;tmst., ’,/‘ﬂ '
7 ® ' "Concepts" are things or }dess a student should leain from the'
’relevant chapter in the CHIH Study textbook or from a CHEM Study film.

‘r"«( \

L "Stimuli" are things that will influenc'e a chsnge in the

behaviour sf the lssmer.npressnted\“{lrough film.

. '\E;p' eriment 1 S \ . \
Subjects. = This experinent investigated the educational 8fT6c

“ . ' : A . -
.xiveness of 8 selected GHE&Study film for teaching material which bad ’

not been previously taught to the clsss. The Subjecss were 180 ,
tenth-grs.ders from 2 dif £erent high scho 18 in the County of Chsmbly, .
Quebsc Cans.da.-: At the tim‘e of the experim\‘ent ell Subjects (Ss)

: Abslonged to 8- ensting classes of students registered in Pagt I of the
CHEM Study course. One hundred-snd-six of these Ss attended a
regional high school (1) which offered a wide range of ed:ca onsl
programs and 89 Ss sttended a trsditib/nal high school (2) offering &
restricted educs.ticnsl prograa. At each school. §_s were nct randomly

_ sssigqed to their respective classes bd't wera registered depending upon

s
their class schedules and attempts by the administrators-to keep the
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claspes ép’pr&ximately equai in size. Scholaetic 'Aptituées for 8s at

N

RN NV R Y

the regional high school as meaehpq by the Otis' Qulck-Scoring Mental
\
._ Ability Test® ranged from 90 to 131, with claas median IQ scores. of

| 106. 16 107, 5, 110, ambllo 5 At the traditional high school, IQ

’ acores ranged from 95 f"‘lhz with claas median scores of 111.5, 117,

*

120.5 gmd 122.5. . Table 1 presents medisn IQ acores for intact groups ' jV

by school “and treatment. All S8 had been in their respective classes
since September, 1974, and were in their first yeer of“amdying CHEM
" \Study. Prior e;éperienc;\gé the Ss with science material consisted of

elementary science“i’n the form of Introductory Physical Scierce (IPS),

- or Life Science. ' Ss had previous experience with instruction ueing

CER Study filme but none had seen before the {nms used in this | : /
particular study. At each school; class grc;tfps were instructed by -the R |

. same teacher who--vas tra..iued in CHEM Studyb methf-é@ggy. . ’ -
.Instzfuctional Materials for Experiment 1 , : _ o .

Two CHEM Study ¥ilms were used in Experiment 1 to -investigate
their educational effectiveness. The film viewed by ‘the experimental
group was ‘entitled "Ionization Energy", and had been included in the

{

’ list of supplementary material at the end of chepter 9 of the Teachers'

Guide for Chemistry Experiments and Principles (Mcclellan et al. 1968).

S

"l'hia film showed how iopization energies were measured and other o “ '

conc%ts‘ presenteﬁ in that filw included ti‘eng!s in ionization pne-i'g:les | , g .~

- : . i

' across a row of the periodic table,*successive ionization energies for

& single element and relation of chemical pro;vle:c‘tfum~ to ionization energy

and electron configuration. The filp viewed by the control group was -

¥
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S - F- .\\ L
’ : . Table 1 _
. ) ' : ‘ i v a.
w . Medjan IQ Test Scores for Intact Classés . . \ \ Y
' _by Treatment and School-" ' , » N /<
‘ - 3 ‘ w,
School . Treatment. - ' Médian . }
- ._/ - 3 . . R : = ' ‘ )
1 n = 31 (26)* - 106.16 o -
‘ n, = 26 (21) 105, - ' .
. . ' "r ' . (-q" N . - -
[l - o~~~ N .: ,25 (23)* , . -107; 5 - . ' ~ 'c
. , ' . _— ST ; X
Lol n = 24 (2’3) " . 110.0 . . .
2 a1 () 120.5 > &
: . , « i Py =t ) '. *
) o ¢ n =" 18 (16) . 111-5 . N " P ' 1
RN . ”
.n o= 26 (26)* : p,?.o )
n = 28728) 122.5 ML
. ."‘ , PR -
Note: Numbers in parentheses'iﬁdicate 'the number of .. o '
N . A . . \ o
students who completed all tests. S R . .
R *Dendtes experimental grg"up. ¢ o : Y -
£ \‘. t } ‘; . ‘\")‘-' ’ t. vt ‘ # ' ‘
N o
S \ I »'
. e e ‘ )
.y‘é Yy L | ‘. e “ . ‘ :
“‘ I" ’ . H ,'
» - "
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_entitled \"Chemica'l :Eq\lilgibrium"_.k . This film vas aleo included in the

-

li‘at'/‘of aupplemgnthry .mﬁt‘erial in chapter 13 of the Teachers' Gui-de. o « . ‘
The i‘iim pregented the concepts of gqui‘libri-um' .whic'h.‘vere part of the | o
inﬁtrthional mat‘erial fo be learned in Pa.rt I} of the CHEM ’S’cuc'ly pro’gr_;:p;
Both these films ;{ere .16 mm sound motion pictures, in colo;xr and rean for -

approximately 22 minu'tea. hnimat_ion techniques, sucb‘aa figui'e- . ' |
animation found in the aﬁimgted 'cartoox'{ and mo%}ng arrovs, vere employed |

to direc\:t‘httgnti'oh of the student to successive salient parts of the -
piqto;pial material or to illustrate a con‘ceptl/ | The selection of tFe - , e
films :Ias based on two factors, baméfy‘, the tauthors' recommendation that
}the 'films should be utilized to teaoh aubject-ma.tter diacusmed innihe

~

appropriate chapters and the hierarchial nature of the aubaect-matter.

' -
L)

'E_xgerment 2 - , : | R ‘ \\\
. Subjects. This experiment investigated the effectiveness of

a review procedure using a selocted CHEM Study film, Thirty-eight
eleventh graders iravn from two existing CHm Sfudy clésses attending
the ‘regional high( ,d)choél uerq Ss for the experinent -An attempt was ‘ o

" made to 1nclude a prle drawn from another high schoel, but etudents
from that school vere excluded from this study for incorrectly complet-

. ing the 1Q tests. _There vere originally 26 and 32 atudents in each _
claas, but 1/0 students from each clasa were lost due to an extra- .
curricular act1vity that required these Sa to miss their n%'mal
chenistry class on the day the filma were shown. Thise left 16 and 22 . . .

1% A
7 - .
students 1n each claes and the wmedian IQ test scores for ehch ofﬁg.

" “groups were 110 and 116.6, .respectively. The characterieties-o these

. . ‘
. v It}
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Ss were aimil;lr to the one’s e}'encribed. for Experiment 1, with the
exception \‘l:hat "§.‘sl’f<>'r Fxperiment 2 were registered in Part II 'of CHEM
Study( ond wexe in their .voecoiztji year of stﬁdyjmg CHEM Study material.
Alsoy these Ss had been previously <instructed in the relevant chemical
conce'pts._' . There wés a time interval of U weeks ‘between initial B
learmng and review of the concepts. : o | ! |

Inatructional Materials for Experiment 2 R

] 'l‘uo CEEM Stﬁdy films entitled "Electrochemical Cella“ and

L
.

"Acid-—Base Indicators" uere employed for review. /The desigm and
prescntation mode of thet -films was the same as the films described in
Experinent 1. Both filugiran for aoproximately 20 minutes each.

- Special materiala, difficult or tima-clonsuming to demonsirate by usual
: \ o \
methoda in the classroom were presented by these films. The electro-

3

chemical cell film was tatzally irrelevant to the instmction glve‘:i

The acid-base indicator film was utilized by the experimental group to
_dbserve the effecta of squeous hydrogen ona. (B (aq)) on indicators.
Mathematical rules and computation of exponential numbers commonly

» -~ . . T, .
employed to depict equilibrium constants were included in the presenta-

tion. . , : _ , ) - -

' ;natruuentation

Preﬁlm Instructlon\ ' This instruction was provided in the

.

-
‘form of test quedtions on st 11 presented by the f{lm.. The test

was designéd to discover the Sls knowledge of the concepto of
{onizBtion emergy. It c'onaistid of 10 multiple-choice type of.

~questions to be completed in 12 minutes. Appendix A is a \ewplg of

L4

¢
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the prefilm test. ('”'I'est items vere obtained from "Cehier de Notes des
Filme: du CHEM Study" (Bourgeois & Dupré, 1972). The English transla-

tion was madg by the head of the science department at the regional

rhigh' school and reviaed by one-of the authors before the test could be

adniniqtered to Ss . . . ,

The inveetigator had planned to use standardized CHEM Study
Achievement Tests Series 1 1968 for Chem‘latry Experimenta and
Principles (McClellan, Davis, Haenisch, Hacl!ab & O Connor), but a
ﬁxeview of the film preaenting stimuli related to the prefilm test
revealed’ that Series 1 had few tést items on stiumli preaented by the
experiuental film. . '

The prefilm test neaau\red two levels of comprehen;ion which
vere identified using Bloom's taxonomy (H'edges, 1968). ~Level 1.00 of
epmprehension refe’rred to knowledge of opecii‘ics such as’ terminology.

or simple recall of facts, Forty percent of the .test items measured

"this ability. ' Level 2.00 of cmprehenhiﬁrx referred to uhde'ratariding .

denonstrated by the 3'5 ability to interpret “or apply concepts of
ionization energy or to state the impl{ations of these concepta.

Test reliabilities based on the answers of 47 and 33 Ss were 49 and

.33, respectively.. These valgéa vere calculated uaing the K-R fomuia .

20 (Dick & Hagerty, 1971). The low values were consistent with the

N

‘assumption underlyine this formula and were due to the length of the

test and the low inter-item correlation.

-

Prereview Film Instruction. The prereview film test was

designed to measure the S's previous knowledge of the concepts of '’

T




!
actd-l-%aae indicators and chemical Qquilihrium in c‘hanic.al‘ réactiond.
Appdndix B 1s a sample. of the prereview film test. !Lhe source of test ¢
itens was Bonrgeois and Dup1y(1972) The test consisted of 10 .
-nltiplg—choice type of ¥estions to be completed in‘12' mimtes. FPorty
percent of the questioris‘meavaihlred knowledge of specifics and 20% of -the ..
‘ guastio;xs measured each of 'tﬁe follovfng" abilities;\ interpretation of |
dats of an experineﬁﬂ ‘applicatioh' of /a concept ané ;:omp;xtaiidn of -
'o'xponential ntxﬁbezis.‘ Test reliability based on the answer sheets of g

38 Ss was .31. " Again, this value was computed using the K-R formula’ 20

‘(Mok & Hg.gerty, 1971)

Criterion Heasures for Expﬁrment 1 and 2, ‘l‘hé c/riterion

AL

-easures used in Experi-ent 1 and 2 were identical to the prefilm teet

-and prereview film test, respectively. The only difference was that
LN ) Lo N [N
[/

the order of test items was altered.

Scholé.stic _ptitu&e Tests. The Ss' 'IQ scores wezle ob‘l{ined
’ using "0t1s Qu"oy-Scoring Mental Ability Tests: Gama Tests MM “
e 'high schools and colleges"' (Otia & Lennon, 1967) 'l'he test
coneiated of 80 1tema and required 30 nimxtes Q comple'oe.

Expermental Design 1 and .2

The design of Experiment 1 and 2 followed that recommended by
. Morgan & Brouillette (1969), as shown in Table 2. ° At each school, the
, investigation of Experiment 'l was made with two intact groups of students

vievi;xg the film"presenting stimuli related the prefilm test and two

intact groups vievinp the film pre ﬂ 1i unrelated to the _-

prefilm test. Experiment 2 was ¢ nducted with a ple conaiaﬂng )
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of two intact groups of st:xdents'drawn from the regional high school.
All intact groups wvere randomly aesigned to their treatnente and the
dependent va;-iable (achicveuent) was measured ueing e parallel fora of

the prétest as the poattest. o e e

_ Procedure for Experinent lﬁa%.z

Experinent 1 snd 2 were conduoted in two consecutive days during

the lcnth of May, 1975. Each day's teatipg required 50 mimutes for

each group. Testing and film showing were dcne in the same classroom’ "

_ during the regular chemie?ry class period. | 'I‘reatmentc were administered

' Vool " . by. the'regular teacher and a.ll Ss did not know befo;rehand ci‘ rthe te'ats. )

v until the.day o ‘ wera told. that the tests vere designad
LYo diecovér what they knew aboyt the im;tructional naterials. The IQ
tests were adninistered on the yame day at both high qchccls but film
instruction was eeperated'by a da \yith groups at the regional high.
echool receiving their instruction a ay earlier. The achop\la were
R - loéatéd about five miles apar\t and thus ¢ as no reason to believe
| that S8 would discuss the tests or the films. ‘ ‘ |
v I‘ o The first day was devoted to adninieterin the IQ tests. on

their reepective L8y \
*

the second day, a11 Ss took a prefiln test receiv_
A

film praeentations, and then took a parallel form of the prefilm teat

ol as the poetfilg test, a}l in 50 minutéds.’ ' Ss in:each treahent gro\xp
' o .~ viewed their selected Ii'ln; 'wifhoﬁi.; ini:erruptione. The group viewing B

the !‘iln preaenting stimuli on the prefilm teet \fae called the related

Iill group and the group viewing the film preeenting stismmli unre\lated

. . . - .
. i < - R .
M e LA e ' -
B ., - . /
. B . . Lo
. . .
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‘their~ ﬁnavai"s directly on the test };a‘perh.'

s ey

. to 'the prefilm teat was cazllled« the unrePated £ilm group.

-«

23

S8, recorded
) L.

»
2
\\‘\‘

" Data Amllaig - ;o NN

' 1971) for the CDC 6400 computes.’

Al

Because of an adniniatrative difficulty to randomize Sa into

groups, lultiple-covariance techniquea (Fergusbn. 1971) uere employed

B
-

to rednce variance due to 1IQ and Qrior knowledge of the Ss. ’l‘o ‘

_ control variability due to expm;imental error, replicated experinents

. were perforled to increase confidence in the reaults of Experincnt 1

-

(Viner, 1971)

°

'l’hroughout thia pqrticular ntudy, the test of aignificance vas

set at .01 level. The data for all groups were tested statistically -

"using the analyeia ‘of covariance folloving the BHDO‘W progran (Dixon,

'I‘hin progran had 3 advantages of

providing the investigator with t-tests to compare t}mt,ment groups on

' the covariabl es. . .

\

/
Subjects' answer a)loots were acored by hand uaing a punched key

'l'he scoring key was prepared
-
froa the ansvers prouded by the three regular teachers and the

vhich wae placed over the S's answer sheet.

v

resoarcher. Scorip

-

wvas done by counting’ the number of corraect '

A1l itm vere asaigned ‘the\saae point-.vaiue'. . Pollb\ring‘

-

responaoa.
the recomandation by Hehrena and Lehwann (1973), no correction fpruula

vas used for gueseing. " Itew analysis was perfoned using the- proced-

-

um in Tuclman (1972) , " . .. :

1 .
i - o N . . . ®




mermgnt 1

. N Expennent 1 tested dhe null hypothe91s that tbere“is no

‘significant d1fference in CHEN Study achievement Yest as measured by
{
a postfilm test between CHEM Study students who see a selected CHH‘I

- Study falm which presents stimuli related to a. CHEM Study p;efllm test

L

> . and CHEM Study students who see a selected CHEM Study _(1lm thch presents

few, if any, stimuli irn common with the corresponding CHEM Stﬁdy prefil'm‘
‘.l‘ test. ‘Achlevement of ‘the several groups on the postfilm test is shown ‘
in Table" 3. As can be seen from th1s table, the ad 1usted neans qf any -

pair of BTOoups, four palrs in all, showed a marked dlfference a fact

- Whlch\ls shown by gain Scores for the expenmental £roups. whlcb 11e
¢

betveen 30‘,4 and B’-ﬂ(». " Table & present_s a summary of the analysis of

f
, 1

covariance which reveals a consiétently"sig,nificant_ related film
instruction ei‘fect', everage F (r, &) = M.i&l 15 <.0 ITﬁis Va‘lue.. .
was far eyond the expected ‘{alue of .F (1 n) = 7. 31

The te) t of homogenelty of betueen-group regressmn lmes usmg

IQ as a covariablé y1elded in all comparisons ﬁ—values uhlch vere not
RS ‘ . g
-signif-icant at the .01 level. But w'i th regard to. prior knowledge, the

‘ ',
analysm showed that one of the four paits, of treatment groups (n =23

and n = 23) had. nonparallel regression hnes. An exammatmn of the-

. raw data revealed that the cantrol group reported a menn score uut'xally

> hlghe_;' on the preﬁlm test. . Although the‘ expenmental group st&rted .
. . N . - ‘ . . - + N N ' ¥.\
[\ : ° &
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/ ‘ ’ . - *  Table 3 RN
Mean 1Q.and Pre/Postfilm Test Scores in
' Experiment.1 by Group and Sehool N #
g \ bro{zp 1@ . Prefilm Postfilm hdjﬁéfed " 4 Gain
R . - - S Postfilm, .Score
REGIONAL  HIGH SCHOOL
{morning)* | ' .
" Related film (n = 26)  108.30  3.61  6.57 6.65 - 8Y4
! Unrelated fTTu (n =21) 112.14 3.6 3.b2 L
(af ternoon) . .
. . X ] ‘ N R 1
Related film (n = 23) ., 106.4. - 3.82 6.26 6.58 (3
_ Unrelated film (n = 23) 11139 .56 473 b \
K N N ' ¥
2 T - " TRADITIONAL HIGH SCHOOL _/IE ' ,
L2 o : — — — ' :
B : _ * (morning) ~ A
. L] . : N N . - 0 : .‘ ‘ . '.
1 © . Related film (n=17)" 116,23 k76  6.35 &2l 30 -
‘ Unrelated filw (\n =16)° 112.9 b.68 = 4.25 4,37
' (afiternoon) ' ) ‘6 ‘ I )
Related film (n = 26) .118,15 - 450 7.03  7.09 57
‘ _ Unrelated film'(n = 28) 118.78  ‘4.75 4.82 ° .76
I ‘Note: The experimental group is the related film gr‘oup' and the control

éroup“is the unrelated film gronp. N

DR I . \
t L

-
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Table .4

3

Summary of Analyéis of C’oy&ance for

Adjusted Postfilm Test Scores,in'Ex})ei'i‘ment 1 by School .
" Source of + Sumof  "Degrees of Mean F-Ratio
Variation Squares . Freedom -Squares ’
. (&) o) . ()
: \

REGIONAL HIGH SCHOOL

- »

(morning) | - \ _
Ti‘eaftment’(Between) 122.04 1 122,04 - |
Error (Within) 57.26 - f 43¢A \ 1.33 91.63"
;i‘reahneﬁt ‘plus Error | X B 7

(Total) - - 179.31 L v

(aftemoon)" | Vo

‘”.T;:ea'.cu{ent kBetve\er_z) 1&7.29 1. ‘&760 : .
Error (Withi:)b. ' 70.38 L2 1.37 \2‘8.40*
'.Tré;atr;e;xt plus Error T o L
(Total) 117.98 b3 -
| qmnimonu HIGH SCHOOL

(morning) i _ ' - e
Treatment (Between) 27.67. : ‘1 27.67 !
miror.'(wifnin).' | _;b.87 29 - 2.98. 10.71%

" Treatment plus Brror . ‘ "
:(Total) . 102,55 30,
. . .(z‘gftel'rnoon) . e o
Tféatment_ (Between) 73.18 1 ' “73.18
 Error (Within) " 78.76 " 50 1.57 _ue.us‘r
Treatment 1;1;18 Err‘or . ) - '
(Total) ‘ 151.94 51 .

*p_ '<,\.01..\

-
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a7

below the control, it performed significantly better (p < .01) on "

. - the postfilu. test than the control graup.

]

Inap atteupt to establieh a relationahip betveen Iilm inntruc~ ,

tion and ‘lesson objectives, it vas tound that the filn preaentingf .

stimuli on gle prefilm test positively interacted with certain intellec- -
‘tual abilities. Specifically, the related f1ilm vas effective in |
: ptonoting the 1earning of teminology, facts, and knovledge of ways and

-\leaus of dealing with specifics (application) ." Figure 1 presents thé

-

uean‘percentage of correct responses on 10 postfilm test items. .A‘a‘

can be seen from Figure\l -the related filn wasg highly successful in
’

presenting leaming situations demanding factual knowledge. But on-

-~

K learning aitPations demanding appli¢ation of principlea, the related

-,‘ filn vas 1‘5 eff ective than in. teaching facbual infornation.

~ ra
The average percentage ga.'ms in the number of correct rgjponaea

for experinahtal gmups at both high schools vere 79% and l&j% The

relatively low percentaga 1ncrease for Ss at the’ traditional high

uchool was due to the ceiling imposed by the test. Soue of the Ss at

this school did very well on the prefilm test and would most likely have

.shown wore liprovesent if the test had allowed it,

o Itém\anaiynis'of -the pretest acoﬁs revealed thaf 60% of the

- 5

q\uedtiona had satiafactory ftem difficalty betueen 3 and .67 (Tucknan,
1972); see 'I'able 5. . tht discrinination indices vere high above 67.

Thi- uuggeats that tvo—thirds or more of the Ss at the regional high

-

school Vho got the 10 test questiona rigbt vere in the high third group. ;

.

K

~
+

LR




Ut.irelat,ed Film Group

N

- - - '- - - Réleted Film -Group

i M R
\
3
4

ol 2

Lt

® 1% .

£ 6

o~

‘ ‘Test ‘I tems.

N\

Mean percentage of correct responses on

-

'?igu‘re 1.

10 postfiln test iteme for wnrelated film group and

N

related film group in Experiment 1.

r~—

)

.

-

efactual knowledge

"bapplication

"
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. . . “‘ M r. ) ."'
O Taple 5
Sampl_e Item ‘Analyé{zs on Prefilm Test Scores from among & Groui)‘ ;
of Fifty-four at the Regional High School in Experiment 1
- . . - N -
Number of - Rumber of B _
Item High 1/3 Low 1/3 Index of Index of
T Who Fass | Who Pass Difficul ty Discriminability
’ ’ - ' - P N ‘
14 .
1 vy, -7 1 78 N . .80
2. C1 o, Lo . .90 1.00
3 10 - 2 .50 83
4 12 1 5 .26 .70
. : . )2
5 3. 1 _ .82 475
6 R | © .60 B0
: o LT ~ |
7' 9 \c 2‘ . " '52 081 Y
8 10 S .52 ( 81
9 1) 3 .56 0 .
10 8. ) .65 1.00 -
-~ . . . D / "

\

Yy

Note: Thesé measures of difficulty

from Tuckman (1972“,4 p. 14).

‘ -
. .
[
[
[ N
\L .
. L
S
.
. -
s
. -
i
N .
,
‘ ' '
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"and -discrimination f ollow’ t?{oéé
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‘prereview film teet and CHB![ Study otudents who receive a review with &

test waa qignificant beyond the .01 level §3 (1 3# . 7. 41&] o R c'*

// T s
, . e .. g | o |

Foi'} Ss at the traditionmal high school, itew difficulty ranged from .22 o
. _ .

_to' :72; ag shown in Table 6. Agein‘, it can l‘ae‘ gseen frow this 'tab\l,e

u;at 60% of \the ouestions had satisfactory iteny difficul ty. T&:&iyﬁg y

into coneideration item diacrimination, ‘it is reasonable o co lude _ , ‘
that inatruction with the related film was more benaficial to Ss vith o ‘
Ziov prior knowledge than witt} high prior knowledge Ss. / '

Experiment 2

'I‘urning to the data concerning the second n'nll hypotheeia,

:‘chere were aleo eignificant differences due to the effecte of the rev:.ev

procedure with the film relafed to the instruction given[F (1, W) =

27.16,%p { .01]. The mll hypothesis stated that there 1; no'aignifi-s:

/cant difference in CHEM Study achievement test as measured Ly a post- - B
7 R

reviev fiim test, betvteen CHEM Study students who receive a review vith

. selected CHM Study film which presents stimuli cloeely related to the . o -

\oelected CHEM Study fils vhich pre'sente few, if any, stisuli in'comon - A s

with the corresponding prerevievw film test. Ae ahown A 'l'ablo 7 ’ ’ [N s

A t—test for, honogen‘eity of regression for each of the /

covariables reported in the preaent etudy indicated that this aee\mption
\ N

- could not be met in the casg of prior knowledge of the Ss. Although e
the oontrol group was superior on prior knowledge, the erperimental

- group did better on the postrefview film test as a result of the review

procedu‘re with the related film. Table 8 preeente pre/poatrcview
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\ Table 6

Samp.l\e Ttew Analysis on Prefilm 'i‘est Scores from among & Group ’ .

‘of Thirty-tixree’t;t the Traditional High School in E:r'periniept 1

‘
v . . .
[ .

'
)

Y] . ’ T

i

v

Number of
‘High 1/3
Who Pass’

.

Item

Number of
Low 1/3°
Who .Pass

In&,e,x of

Difficulty

~

Index of
Discriminability
. ’

1.8 o

O
v
[

0. 6 2

63

A5
.36
.27
.72
6

" 1.00

w3

ey

Note:

L g . .
fros Tackman (1972, p. 154)."
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' These| measures of diffffculty and discriminatior follow those
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. . ]Table 7 ;
Analysis of Covariance for Ad,]usrted Postrenew Film Test "
- Scor in Experiment 2 )
~ " o * - * -
Source df Sum o ‘Degree of Mean AT
Variation Squdargs Freedom ‘Squares _ F-Ratio.
' .(ss)/ (oF) - (#s) o |
x4 - .' - s . . .'.
Treatment (Between) 37.12.° PR 372 /o |
-’ ) ' ,l . - ! . ‘ ’ :
Error (Wi thin) LY T A 1.56 27.16"
Treatment plus Eﬁor . oo . .
Total) . 8359 ., . . .
*2< 017 - ! E . “ ';: )
‘ n t . . i . A + Te \‘ ,.\ :
RN - ; . 3 . »
v B , . L P ‘w‘ A , .
R e Table 8~ - g ‘ . D
' “‘ ) ) -. : . : % * B Q ‘,,.' .
- * ‘Megn JQ an Pre/Pestreview Film Test Scores.in . . = o

Yoo »

Exper;.ment 2 by Group

1

erup

-

-

'1Q

Preréview ~ Postreview

I,

Adjusted % Cain

_ Postreview

oo '

Score

Rélated film (a) /1’1#.13'

nﬁ?

' Unrelat‘ed fllm (b

6.13 8.36

'z'.poo - . 6293

A.64

6.55.

4

" %" I #." >
. (a) . {
Note: 2 'Experimental Group. . (b)Control .Group.
‘ ’ - ) o
) Cow Co. T T -
~ . B . \
. ) ' 7 ' . : s .
: M) /‘ o. L * o ’ 4
SRR R PR
, . v o (e .
; : ' \
. . * 0 \‘-'. T, - X . f
. . o L AN ! Lo ‘ ’ \'
N ) . oo e "




-

, ‘means on stimuli presented 'by the selected CHE!ffstudy film by _group.
. - N 3
As can be seen from Table '8, the expermental group improved- 1ts I ‘.

performance\by as much as l&l%. Surprisingly, the postreview méan ”_ ;

of the control groﬁp vas lower thap its prereview meap. 'l'his may be
. 0 . ” ‘ N
explained in terms of the notion of interference which holds that the .

. .acquisition of new. information interferes with the reterition of the

old (Smii:h & Rohrﬁw.n, 19?0).' In this case, the interference may have

—
e

gliven.
- -'.In order to evaluate s&me facttors that may have been related
to the significant aiffereince found between the groups, achi;vemmt ?n‘
individual test itemes was ;bmpared. As shown in Figure 2, test‘ items
(b, 5, & §) appear to h;ve accounted for the observed difference due o
to the ef fectiveneas ‘of related film instruction in presenting facttﬂxal. o .( b
1nfomation. Hovever, the control group maintgined its auperior . ‘\ : ',.,,ﬁ,f_ .
" achievement on L0% of th& test 'items even though the experimental group
‘hsd nade aomg gaina after seeing the related film. A factor that may
ha‘ve operated in the control grmxp ﬁa; numerical abiljty to ‘compute
exponential number;. Emctly why items 2 and 8 produced lower post-

. réview test scores in comparison with the control group was difficult . .. /

to explain within the limits of this particular study. These items X
\mereiy required recall of terminology presented by the related film.

\. Itém annlysis of prereview film test scores presented in - ..
1% 1\} . . ‘

A

Table 9, ‘revealed that 30% of the items were too easy for both groups

v

....' - . - . /‘—_
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3

~

-~

: .Unrela;:ed ~<ilu Group -

- e o e w oW
N

S Related Film Group
\ -, c . N ) .

100

60

! t b
20 | .
1 N )
1? _‘ 2b 3b 4 | sd 68" 76, 9b 9& 2!.00 ". E
. Test Ttems \ .

3

Mean percentage of correct respom'ses

L

. Figure 2,

10 postreview film fest items for unrelated fils
and rélated film group 5_.‘n Experiment 2.
a'1’&;.);115.c‘a1:.ion . AR -

. .er)owIedge’ o‘f"s'éecifica .
cComp\;tet\ts.orx‘ of* exponentisal immbgi-s- '
‘ 'fiinterp;‘e"tatiénl P “

~ v
2

on

<

group :

.




\_ ‘_ C - N ) Table 9 .~
. u”# ‘

Sample Ttem Analysis on Prereview Film Test Scores from among
« Y v - . / f . . N
Co ! a Group of Fifty-eight in Experiment 2

»

Number of  Number of L .
Item High 1/3 "Low 1/3 Index of . Index of .
Who Pass Whq Passg _ Difficulty Discriminability.
1 17 St .02 a 50
t2 16 8 S U .66
3 2. s .69
’ T o : ‘ .o
b T 0 ' Se97 0 L 100
5o, s 2T s o
B N 7 s .59
. . C N A ) o B ' .
7 1% - - 15 \ “J11 .51
. ‘\\ 8 ‘ N 1? Q 05? ‘ 061 ’
9 17 3. Q2 B3
° i . . ) . *~ .
. 10 16 5 T D W76

Note: " These meaeures of d1f!‘icu1ty anﬁ“discrimpatmn follow those .

from Tuck‘man Q9‘ZZ, p. 1 5‘&)

' -

N




¢ since Pewer than .J3 got them wrong. - That is, the difficulty index

R . . . 3 .
was belovw .73 (Tuchngn-, 1972). One item was téo difficult since more

than .67 got, it wrong. This was one of the items which instructed Ss

on the computation of equilibrium constant 6 Test scores on the post-

reviev test fevealed that 90% of the Ss in the related film group got

it right vhile bnly 55& of tha S8 in the control group got it rlght.

3
Probably, the unrelated film group had no prior experience with the }

me?hod of computing equilibrium constant as deu‘onstrated by the related
film. Bowevea', the results do show that computation of equilibrium
oonstant can be effectively taught by film. ‘ - ( .

' Fifty pe:cent of the itm had diacr:lmination indices above .67
‘('l‘ucl‘clm, 1972). ‘This impliee that these ite\na clearly aeparated the
lov prior knowledge S Ss from h:lgh priob knowledge S8 on the factors
.being messured, or that two-thirds of the Ss who passed the 10 prereview |
fil- test 1tems were in the high third £roup.. ~ For this reason, the’

G
data on the postreview test, suggosts that the review prooedure v:lth

i

) ;‘elated fila was more eﬂ‘ective with low prior knovledge Ss.

+

Chapter  Summary ; bt R ‘
. ) A
In this Chapter the resulta of Experinent 1 mvestdgating the
) educational effectiveneas of a ulected CHEM Study filn for. te ehing s
. '
chemical conceptn under the condition in uhicl' prefilm j.nstmction was

] N 4

given, were preeented. . The analysis of eovariance 1ndicated a .
’ ' nsistent a:lgnificant effect due to related film inatruction, average .
R _7(1, h) =« W.n,p< .01. Theaq_-?eaulta were_obtained with

4 e,xpe'riéental ‘gx:'oups vlhbae atininment ‘on tl’ig\*f:o‘stfi‘lll: test vas compared -

b \
»~r




}

. L ‘ : 37
with 4 control groups which saw'a different CHEM Study’filmluhich‘

presented stimuli unrelated to the prefilm.instruction. On the - 7

average, there vas a'gain score of 60% for the related film group.

Evaluation of film inetruction on the basis of lesson objectivee

‘aleo indioated that instruction with the related film was. effective in

prouoting uaatery of a;pecifics and vays "and meane o} dealing with

N7

.apecifica (;pplication) The effect on the abih}y to lea.rn ‘factual

t

‘ infornation was greater than on the ability to apply chemical principles

2

due, perhepe, to the rate at which information was presented. :

Item anelyeie of prefilm ‘test scores revealed that 60% of the

tions had satisfactory index of difficulty beiween .33 and .67 N

L (Tuc n, '.19?2) Diecrimination indices vere hi‘gh‘ above .67. Teking

this onaideration into account it was reaeonable to conclude that

\

‘related film inetruction was more ei‘fective vith low prior lmovledge Ss.

S Presented in thia Chapter were also the reaults of Experinent 2

which investigated the value of a selected CHEM Study film for review.-

)

given & wﬁ’eeks later following Go_rig‘inal learni‘r)g. The results indicated: .

a signiﬁcant difference due to the reviev procednre with the related

[}

flm F (1, 34) = 27. 16 g < 01 . 'I'heee resulta were obtained even
Lmugh the control group was euperior on one of the covariables, namely,
prioi' knowledge. The related film _group improved ite perfomance on
factual infomation by about 41,
‘ As 10 Experiment 1, item aiffionlty and a 1ten diecrimination led
to the conclusion that the review procedure with the related film was
more effee‘tive in raieing scores of lov prier knovledge _S_e.'

RN
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CHAPTER &

"DISCUSSION -

4 - : . .
‘ These resulté'shou1§ ge considered in the light of several

factors. . First. the same general reéulte from two different high s

.schools leave little doubt that the CHEM Study films used in the

. ' present study can'be reljed uvon to teaeh\épecifay subject-matter.
R A } -
‘Second, these"Experiments ciean]y show, that film instfuction was- more
. /‘
_ effective with low prior knowledge students, partlcularly in learnlng . ;4

{
!

factual 1nformat10n. : Th1s finding seems to support a prev1ous study

(Snow ‘et al. 1965), which Slaims the éxistence.of a negative relation-

ehip between low priof\knowledge and film instfuction. Third, these’

v

Experlments do show that f11m 1nstruct10n on tasks demandlng applicatioh .

of knouledge was less effective- than in factual 1nformation learning
4
It is possible that the rate of pnesentlhg thls kind of 1nformat10n was
. ‘ N \ . . ' .
"+ . higher than would be deemed eepropriate for the purvose of initial

"learning‘and, therefore, with only one viewing of film, some §p.did fiot

Ceo- " absorb a significant part of the information presented, Fourtk, npt
only- d1d the film prove itself.of value as an 1nstruct1onal vehlcle, but ‘

did accomplish within a single class perxod of 50 mlnutes ‘what normally

takes several per:ods of teaching ue1ng conventional methods of 1nstruc-

. “ © tion.- iIn ad;ition, thelfilm used'in Experimen@ 2'demopgtrated that

\

it can be relied upon to facilitate a review of chemical concepts. ". i

I@plicet1ons and leitations
‘ Befbre proceed1ng to a dlscussion of tbe 1mpllcations of thas

I
.

research three limitatlons of the study mu§§ be presented. erst,\,

~ ' . . .

.
.
IS , D WY \
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‘the use of intact classes to 'which/atudenta had been assiéned as parf

. critenon-relatéd validity where criterion 18 expert .}udgement of the

r’

of the ‘schools’ normal procedures posed a. threat to internél validity.
Thxs problem was dealt w1th in Expenment 1 by using more than one .-

mtact class at each school per f11m comhhon and randomly asslfmmg#

"

< intact classes .to treatment. condi tions.. fl‘his solution was_uneconomical

because repeated testings at eaeh school could have resulted in 'students'
h&vmg knowledge of the mstructlonal materjal before the experment
started“ Second the loss of 20 Ss in Expenment 2 due to an extra-

currlcular act1v1ty seems 16 have 1n1.roduced a bms in the control g'roup.

—

' A] though the loss was spread across the two treatment cond1t1ons' the

¥

control group fained an advanta're in pnor knowledpe. This dif ference )
may well explam the superlorlty of the conirol group in ths study on

tasks demanding application of knowledge. Third. enother wea,mes;s of

A

the present study was the inability of the researcher ‘to. :cor;duct & pilot

study . This could have resulted in the peper.-and}pmeil tests having
coneervative estimates of reliabili-tj = .49 and .31. - Fortunately, t,he. .

testa can be 1nterrupted as, at lea,at. some 1nd1cat1on of a degree of . %'.

v

researcher and the three reguler teachers (Mehrens et al, 1973)

e

With these 11mitat1ons in mind, several mplicatmns can be
%

_drawn from the results of th1s research:

1. The CHEM Study films have been_gugzestEd 83 an integral part of

_ the Chemical Education Material Study (CHEM Study) course, but the

standardlzed ach:.evement tests that- ac?sompany tfus program-are opens
“
book tests and reportedly have been desxgned to test the etudent'

/

A S 4




-

A

Lo

ab111ty to apply the -principles learned in the lab,oratory to new and ‘

parallel sltuatmns (McC.lellan et al, 1968) Since the: CPEM Study .

films are -an 1ntem1 part of the course, othert tesls besides the

\Standardlzed Achievement Tesj’Serles 1 are necessary such as classroom
v

tests (Mehrens et al. 1973). These tests are known to help the teacher
. N . .

decide whether a particular unit or concept needs reteaching. . Mehrens

"snd Lehmann maintain that these tests provide optimal leéming on the

part of the student. and optimal teaching on the part of the teacher.
}

4 The producero of CHEM Study fllms do not, however, seem to have recog-

)

»

n1zed the need to produce tests which accompany i'hen' fﬁms

¥

This

need can be met by each local educatmn authorlty 'preparmg its own
N

tests. One would ‘hope that the ‘preparation of. thede tests at the local - |

level would lead to standardized procedures for using these films.
2, A major fdctor that seems to have contrituted to the success of
related film instruction is pré!.‘ilm instruction in the form of test

~questions on stimuli presented by the films. ~This implies. that

.teachera should use d prefilm test before shovung a film to - theu'

“

students.  Cerhard (1972} has observed that few - teachers are amihar

‘ with the' pretest. T)us mphes that teacbers rarely use it and the

result is that many learners are often need}essly subgected to the -
review syndrome which serves to produce classroom problems that cf\

readily be avoided.. The present study Has demonstrated that the review .

syndrome c¢an be avoided by providing fagter and more effective communica‘~'-
P ! . .

tion betweén the teac'her and the learner. When asked to comment on

classroom hehe.vmur of Ss who particlpated m this research the

"

. . .
1 " . ' . °
. . . . t N -




o

teachers who helpeé fo conduct these eﬁperiments thought that their
) .
tuden,ts had viewed the films as they had never done before The same

teachers reported ‘that the pneﬁlm test had helped them identify the \
misconceptmns of their students about chemic’al concepts. '

e

3. Fmally teachers should be aware of the great A)tentxal of a f11m a

*

; as an mstructional dev1ce, part1cu1ar1y for 1nstruc1:1np students with low

+ prior knowledge. The problem of low prior knowledge students is cr1t1cal o a
; . . . ‘ . . o

' in schools experimentirx\g with mixed-ability classes (Sturgese, 1973). By

: " utilizing CHEM Study films under the conditions of the present study, .this
e | . . - sl‘é‘ . )
problem can be. min*lmize'd. In-addition, ihe procedu}es have the advantage

of mtegratmg these films w1th establlshed teachmz technioues. e
) » a . ¢
<t : From the endence presented in t}us study, there would seem to .
T : : | . .
B ‘ . be every reason to promote and encourage the use.of CEEM Study fll,ms.
. " ! ' TV . .

a

ilowevef, one must-be clearly dware of ‘thé‘ dengers in the use of film,
- partlcularly as far as it relates to students' mgrale and attitudes. -
Close contact betueen student. and teacher ought to remam one 1moortant#, ‘

' ' component of ouNducational practice and this will probably do'much to

v . ) , : .

g ‘ . increase the accep‘.tability of film am%ngst teachers and students. One ' °
by - - ) . . ¢ N *

v

\ PR - . way of maintaining this contact is by finding out just how studente view ‘
| ' . y
3 CHEM Study filmss Brandou (1966), for example has shown that CHEM

o . ‘Study teachers higlfly rated CHEM Study films because they find them

relevant to what they teach. "It is possﬂﬂe that there may be a relatlon-

ahip between CHEM étudy film and student attitudee towards the CHEM Study

course taught by film, ~ e B L o .

. v o
. . ~ s N N : .
N N . . . DN . '
. f . a - .
.. . , s . . ‘ . - . N -
d > . (Y .
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SUBJECT: CHEM STUDY (PART I) , -~ h )

NAME; ‘ ‘ IR
(pleuse priht) ‘

CLASS CROUP NUMBER: ‘ oL )
e 12 ninutes . _
TEST 1 _(A) ' Co

+

-y ' o " N.Bs This Teat is desigmed to discover . .-
things you know about ionization energy. Read each guestion carefully
before attenpting to answer it. Some questions ask you to complete &
‘statement and others ask you to select the best statement from among

« the four choices. Answer sll the questions in the space provided.

¥

1. The atomic number of Na is 1l. In the reaction qf Na and 01 vhich

valence electron of Na passeés to- the C1 atom? -
3 Sy ¢ L4
N . (). 3p eleptron S o
| (B) .2s ‘eiectrz;n - : o
- — ' B - , . , L \“ N ) N
° . (C) 38 electron ‘ ‘ : \
: ' (D). 2p electron = - O
s 2.. .The ionization energy 'is the winidum energy réquired to
s o , ( ) give an 1~gétroﬁ to ;.gaee?us aton \,

U ) (B) take Away an eleotron from a gagecus atom '
SR ' . (C) . give an ele‘ctrog to an atom of & solid

< . .(D)" remove an electron from an atom of a solid ")
" A \ .

Ve Which atatement best describes a characteristic of monoohronatic
R light? . o \

(A) It hes a'ur;iqua wave length
ey r ¢:)) "It has more fhgn one wave lqggt.h.: )
N R ‘ (6) "1t comes from a mercury lamp.

' It has low frequencies’

a4

N




¢ ‘ b8
.
. + . .'

4, One experimental method of providing an ato\mwith energy ‘to cause
.:umization :ls . ,

() neutron sbombardment

. . o
(B) electron bonbardnent ‘ A

(c) - alpha bombardment -

(D) -an of these * ‘ e 0)
5. VWhen adequate frequency is used to ionize atoma, el@ctrons traval

(1)' to the anode L a

(2) to the cathode

(3) to the two ellahctrodes

Lo L) randomly ‘ ' :

. Which of the above atatedents 1s CORRECT? ' -
R (O B I T
R ¢ I G B R PR O
L (T
SO @ O

_ 6. ¥nich of the Tollowing statements best explains. vhy heuun (He) hes |

. greater 1onization energy than aodium (Na)?
(4) ' He is a gas at room *bemperature

o ~ (B) He is e monoatomic element

B

f(c) . He electrons are closer to the nucleus

(D) BHe is on the loft-hand side o!‘ tho ' . .
© periodic table _ o)
7.7 If you consider the rare gases (noble gmses) in their ‘order .
"*  He, Ke, Ar. Kr, you would expect one ‘of . the follcwing atatmnenta
.to ‘be true of :lonization energy . '
.

Piok the CORRECT STATMENT




8.

97

t

equation

-

Ionization energy may be expresaed :ln volts or l_c_ilocalorie ..
\ To change. volta to kilocaloriea

ol
(B}
.+ from He to Xr
().

.'(n)

Energy of all nonochronatic light mey be meamed uaing the

‘-(A)

(8)

(c) .

(D)

\

1Ionization energy would decrme

,frouHetoKr '

Ionization energ would increase
Tonization energ;y would iﬁcreaae
first, and then decrease from Kr

Ionization energy would vary irregularly

E‘-hv.

v = hE

h =vE" ° o o
E = h/v

(1)  you.multiply by a factor of 2.31‘
. , ,(22 5«_:u divide by a factor of‘2.'31 .‘ .
L) you'.u}umm by a factor of 23.1
‘ ‘ (ll-) _you divide by a. factor of 23. 1 ‘
Which of the above statemerits 1s CORRECT? . . -
W () S
©- () IR
® W e,

(\‘

,( ‘

If you consider the second period from right to left, uhich of

the following statements might be expectqd to be. TRUE concerning
‘ionization energy? . .

3

¢




)

"energy would decrease regularly ‘

!

Jonization

(a)
(®)

Tonization energy would increase regularly

~

\]

Tonization ener

°

.

ergy would remain .the same’

(c)
(p)

None of these

A .

=

[ DI
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' SUBJECT: .CHEM STUDY (PART II)

' NAME:! - :
: N (please print)

. . CLASS GROUP NUMBER: S \ -
- TIMEs 12 mﬁ'ﬁﬂ'e_a S ,
' S L IBT L (A}

N.B: Thi

o

Test is designed to help you

the best statement from emong the four reagonses. Answer all .the

_gueatione in the space grovidad.

A review the concepts of chemical equilibrium and acid-base indicatars.
. Read_each question carefully before attempting to answer it. Somes .
questigns ask you to c’omplete a stat and others ask you to select

1. 4 solution of HC1 inm vater, citric juice and vinegar change the
color of litmus from blue to pink. They. are, therefore, examples

‘Of F .
N . Lo <

SN ta) bases
‘(B) neutral solutions . "
(C) acids a
‘(D') ‘ simple indicators | ' h

c 2., - Which of the folloving is the best description of 'acid-baae
indicators'?

“(0)  they donate protors in acid wediun
. (B)' they accept protoiz\é in basic wedium

(C) they accept or donste protons at
‘the same time '

' %

(D) ‘they accept and diqnate pi’oioﬁs with -
chfmge of color . !

(.9

'V 3. Which of the followin parucles is the cause of the Adifference

between & yellow ion (HBDb) and a blue ion (Bb-)?

"(A) - a nucleon o -
. to. ' -y
o (B) a neutron j
J (€) _a proton

@) an eléctron = - - . LY




t

\

by, Vhat ia the equilibrium expreaaion (constant) for the reactiom LR

' . msb+nzo.-—n3o*‘+m)

5. In the equation: HBb '+ OB = nzo + B, the basie form - -
;‘Ehe indicator is repreaented byt ‘ ’ o .

: . (B) Bb-
(©) o o |
@ ome R

ot
Ty

\ 6. Methyl orange (HMo) indicator was used in an eitpqrilne;xt consisting
of a mumber of acid solutions of various concentrations and the
results obtained were tabulated as shown below: e R

‘H0% . . " Color




7.

9,

\
4

Vhat is the \equilibrium constant of HMo?
(a)
(B)
(c)
(»)

Which of the following equations denotes the atrongeét acid?

w

-10™3
-l Lo \

- : N\
105 S

10-¢ A

<

HCL(g) == H{aq) * (aq)

> s

(4)

. K )
2. x 106.

(B) 1.x 0%

HpS04{1) = Blaq) * #30(aq)

-5

(¢) ¢m HOOH (g q) = n‘(‘ y* @300028(1)‘1.@. x 10

3

+

Which of the follow:l,ng propertiee vould a. eolution have if 1t
is acid? °

(&)
(B) , Solution neutralizes hydrogen ions
(c)
(D)

When NaOH is dissolved in distilled vater, the resulting
golution will show that

Solﬁtion accepts hydrogen ions k o s

Solution ionizes hydrogen ions

Solution liberataa hydrogen ions

t

[_on] L
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o
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- 10 . In aqua:tions c‘%@“‘aq)? H(aq) ,: .061{5(:90(“).\ . 2N ’

.

SR e - ]
R _:[n a0} - ¢ : o
SN Y ‘ "(-T%ueoon] . AR

0 A a8 x 107 and CeHsCOOH = 1. 0 x 10°2M.

%

what is the K, (acidity constant) of CgHgCOOH - .

© ll' ' .a
(A) 32!10 C R N L

5 ‘=_(B)\,6.1+xl'0'“ o

C) sexw
S e T )
, . " o , . . R .
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