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CHAPTER 1 

XHTRODOCTXON 

III the mmmt of 1560 tft« tig Spring 9 Tas»#t Inde-

pendent School District* In conjta»ctla(i villi mm® ©f the 

mmltm schools li» lt« Immediate area* ptnwltaaad * filmed 

physics mrntm mS a fltoad ett«®i#tfy aawia at * eon* 

bleed cost of apptfeadmfealy $27f000« Purchase of ttuMMi 

filmed Mtenaa mtmm® by tha Big spring Schools was part 

of thai* concentrated effort to l i f i fwi the existing iel« 
®RC@ pf^iW| 

In Big Spring Sailor Sigh School Che fitwi were 

scheduled as supplements to the regular iaafestaHritomtavy 

«oiunhm( at a period before the usual beginning of tfai 

fidiool day and at a Mm period* Itoe three science teach-

ers Kho were connected with ttta project wmm a«4k given an 

additional §tip«sd of approximately $100 par month to pre~ 

vIot,' the f l lai and to show than at the pve»Mhoot and at 

tha noon periods each day* 

Since the filae' total aoet of almost $30*000 f«pr#* 

Mated a considerable wmetery investment, and since both 

etudonts and teachers were apaa4tag a groat deal of fcte«s 

la ftiate @o*ir««s# It mm vaaegplaad ***** the®e an&atad a 



need to determine the effectiveness of the filmed courses 

when used ia this supplementary manner# The present study 

mm made to meet this need* 

Statement of the Problem 

the problem of this study was to determine the effec-

tiveness of using filmed course* in physics and chemistry 

ia addition to the traditional lecture-laboratory courses 

la high school# 

Definition of Teaas 

HjTCW White Course refers to the filmed 

physics course produced by Encyclopaedia Britanhica Films 

and taught by Harvey White* consisting of 162 thirty-

minute flints* 

2. Hs,p John Baxter Course refers to the filmed chem-

istry course produced by Encyclopaedia Britannica Films, and 

taught by John Baxter, consisting of 160 thirty-minute 

films • 

3* Sm. Smm». Infers to the sci-

ence course taught in the traditional manner* 

*• ffift filBW refers to that group of 

students who were taught by both the filmed course and the 

lecture-laboratory course. 

3. The Control Group refers to that group of student® 

who were taught only by the lecture-laboratory method. 



6« refers to the science section 

o f th« Smam$XA fil Educational. Progress. 

f U M A , 1,811 wafers to the Physical Science 

ssaastx omtetn Iitfc te mm§* 
8* J M a I m l tmUts to the au*& Quick-Scoring Test 

ol nm*il *HX%Pr» 
9* Q£U. JUlk i» u«*d to designate the intelligence 

quotients for particular students as derived ft*a their 

performance on the Otis Quick-Scoring Ta^t g| Mental 

l0- &»€.«£» "*M.«1»T.A» flit refers t© the American 

OlfPlM, SaSlsSE-laSISMl Silence Association 

Ilisli isMsl Clwpfrtfrsy XttHGUfc 1151. 

*l# 4dUE«. Ie§t refers to fch© physics achievement 

test designed by Educational Testing Service for the Amer-

ican Institute for Research. 

l2« l^^gg-PegKmstratlon Fllw refers to a filw in 

which the lecture is illustrated with demonstrations by 

the instructor. 

l3- Laboratory-Practical is a film In which the 

laboratory experiment la the main feature with comnt and 

guidance by the instructor* 

Hypotheses—Physics Experisient 

1. A group of students who have completed both the 

filmed course in physics and the lecture«»leboratory course 



ill physic® will dhow no significant difference in gain in 

knowledge ©f the fact® and principles of that science whan 

compared with a group of students who have completed only 

the 1 ecture-laboratory course in physics, 

2, A group of students who have completed both the 

filmed course in physics and the lecture«laboratory course 

in physics will show no significant difference in problem* 

solving ability in that science tfian compared with a group 

of students «ho have complete only the 1 ecfcure»laborafcory 

course in physics, 

Sub«hypotheses**Physics Experiment 

1# There will be no significant differences between 

the gain*scores obtained by the control group and by the 

experimental group on USl I ot the Test as meat* 

ured by a test in September and a retest in February* 

2* ^11 he no significant difference between 

the gain-scores obtained by the control group and by the 

experimental group on Pjoflfe H. of the P«jU8..C» Teat as 

measured by test*retest at the beginning and at the con-

elusion of the experiment. 

3* There will be n© significant: difference between 

the gain*scores obtained by the control group and by the 

experimental group m X of the PA,g.c. test as meas-

ured by a test-retest at the beginning and at the conclu-

sion of the experiment* 



s 

4* there will be no significant difference between 

the gain-scores obtained by the control group and by the 

experimental group m the t o t a l P»S»&*$.« m measured 

by test*retest at the beginning and at the conclusion of 

the eisperlatent* 

5*. there will be no significant d i f f e r e n c e between 

the gain*scores obtained by the control group and by the 

«cj>«ri®e&tai group m the SLeeSMMfar 1 section of the 

Test a t measured by test~retest a t the beginning 

and at the conclusion of the experiment, 

6. There will be no significant difference between 

the gain*scores obtained by the control group and by the 

experimental group m the Hartaeiclty IX section of the 

4*1 «R» Teyt us ©easured by t e s t - r e t e s t a t the beginning 

and at the conclusion of the experiment* 

7. there will be no significant difference between 

the gain*scores obtained by the control group and by the 

experinsntal group m the Light X section of the A.I»R« 

t—* «« measured by t e s t - r e t e s t a t the beginning and a t 

the conclusion of the experiment, 

8* there will be no significant difference between 

t h e g a i n - s c o r e s obtained by the control group tod by t h e 

experimental group on the U M ££. section of the A.I.R. 

I f t l l a« measured by t e s t - re tea t a t the beginning and a t 

the conclusion of the experiment. 



9. There will be no significant difference between 

eh© gain-scores obtained by the control group and by the 

experimental group on the Attics section of the 

Test as measured by test-retest at the beginning and at 

the cocciusion of the experiment* 

10» There will be no significant difference between 

the gain-scores obtained by the control group and by the 

experimental group m the SMlMlffif section of the foja&i. 

Tfic as useasured by test»retest at the beginning and at 

the conclusion of the mpetimmt, 

11. There will be no significant difference between 

the gain~scores obtained by the control group and by the 

experimental group on the total Sfrifc. as measured by 

test-reteit at the beginning and at the conclusion of the 

experiment* 

Hypothesii—»Ch@aiitry Experiment 

A group of students who have completed both the filmed 

course in chemistry and the 1ecture»laboratory course in 

chemistry will show no significant difference in gain of 

knowledge of the facts and principles of that science when 

compared with a group of students who have completed only 

the Ieeture*!aboratory course in chemistry. 

Sub-hypothesis—Chemistry Experiment 

There will be no significant difference between the 

galn*scores obtained by the control group and by the 



experimental group on the fegjgfi OlfllM, 

tlfinil ScliKMM TmuImmmi 4ss#©t,Efei»#n»̂ HlEh School Cheoilsfcrv 
mmmffl&WBimi mmmsSmmmmim Wrnmmmmmmmm SiPiiw* aBSsâ  

Test-Form 1939 us measured by test<»retest at the beginning 

aid at the conclusion ©I the experiment. 

ti.mitB.timB of the Study 

this study was limited to the measuring of the effect-

iveness #f the films In question through comparison of 

gain® in knowledge of the facta and principles of physics 

and chemistry as measured by certain achievement testa and 

through comparison of the gain® in ability t© apply that 

knowledge in problem solving* No attempt was made to aees-

ure changea in attitude which may have resulted from use of 

the III® courses. 

Basle A«»tttptleai* 

I* It was assumed that the instrument* used for 

matching tfte control and experimental groups and the in-

struments used for measuring gain in knowledge and gain in. 

problem solving ability were valid for their stated purpose, 

%m It was assumed that the matching of pairs of stu-

dents having the sane teaeher eliminated any difference in 

teaching effect which might have influenced the results of 

the study. 

3. It was asswed that tfoose students in the control 

groups and those students in the experimental groups were 

equally motivated* 
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Background and Significance 

Authorities have written concerning the need for con-

tinuing evaluation of audio-visual materials# Many have 

specifically called for carefully controlled 

in this area. 

In 1949 Bentley stated, "If we «re to secure audio-

visual aids that actually enhance learning, careful ex-

perimental studies should be made, testing their value be-

fore t&ey are made available for instructional purposes in 

the classroom"(2, p» 381), 

In a surprisingly similar statement also in 1949 John-

son concurred with Bentley by stating* Htf we at® to se* 

•cure audio-visual aids which actually enhance learning, 

careful experimental studies should be made testing the 

claims wade for then before they are made available for In* 

structional purposes"(6, p, 372). 

Rainey in 1951 stated at the Third Stephens College 

Confettnc© on the Effective utilisation of Audio*Visual 

Materials in College Teaching that he could detect a de-

termination on the part of educators and educational in-

stitutions across the country to find out t&at there m 

of value and how they night wore effectively use @duca<* 

tional films for the improvement of instruction and the 

cegwunicatioa of ideas <3, p» I), 

la 1953 writing m needed research in audio-visual 

methods, Wittich (11, pp» 99-105) stated that the greatest 
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necessity was to conduct searching, validly structured 

stodies in the role of audio-visual aatafiais &s they may 

be effectively used to aceocnplish long recognized objec-

tives in traditional subject sattor areas. In one of a 

number of specific reeo?w?€«datieis$ for needed MMMUMSI* 

Wittich cited a pressing need for experiments which would 

determine to what extent retention and assimilation of 

facts and concepts in botany, chemistry, and physics are as-

sisted or impeded when taofciv&fced by selected educational 

so*»i films as a supplement to traditional methods. 

In 195? Miller <7) concluded that taost films wire 

evaluated simply by having "experts" look at the®. Empha-

sizing the point tfcat the fate of large investments depends 

on the decisions of th& "experts"—-decisions in uhl4h there 

is no check of validity, h® stated that quite possibly the 

"everts" m m tttfklng wrong decisions aid listing much 

money* It was Miller's reoowiendation that the judgment of 

the "escperts" be validated against factual data on the ac-

tual teaching value of the film or film episode <7, p, 12). 

the need $m mmfvA. experimental evaluation of all 

educational films cited by the above mentioned educators 

has been «®phasla»«f and made more pressing by the rapid 

growth of school populations coupled with the belief of 

sera# educational leaders that greater use of films is one 

means of meeting the crisis of many students, few teachers, 

and expanding curricula. 
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to m mm has need mmkmA gs«ftt«r ettsntion 

than to Mima* fb# successful launching of the f i r s t . 

Wm»tm satellite in detslwv* I937t pgeetpitafed at urgent 

4 m r 4 imm itaoat al l of the population of the 

tMJttd Sfctt«f for increased and offectivenesa in 

the field of mUhm Mdhliis* I t «*• $mmAtf wnm̂ AwmA 

that thmm ©Kisfced in this comitr/ an acute shortage of 

aaicnee teadion and ntmt the mtmm mmimm ihm avail-

able mm quit® often iatffapmtftiy pi»p«»# Co do an 

tive Job in the imftlng of the wore adwaicsei 

In m effort to find ten* solution for the p mauitag 

problems of Mlane* f#a«fw« shortage and laadftquM? of 

Belmea preparation, Hi# Fund for the Mvmemmt 

of &H»eation fe#§s» e study of Hie feasibility of Hilxkg tom« 

ptafee flitted mmm§ to tawfc «ei«c© in ftigt school <3, 

p« 4), the difactem of tl»« Fwd for the AduauMsicnt of 

SduefttUn ba&tawtfl that these mwmm could halo to alle-

viate the problsei of the tftovfeage of tsatood aafcanea 

feaadhava aa veil a® pttvlde an opportunity for the trained 
Uto iiiMi jftfo ifflfcr-akflfc IfejflSit W Mf̂ hfitiiAimt' iiftttliTli-frftfr mfef lfc dig, 4 f̂c, iltM 1>gi A 

B# i l l 
the f i r s t of tints® films to be produetii m§ a course 

la pttyaua Cfcsalii ift EUft* 

film was developed «ndar the guidance of a easBKiifct©© of dis« 

tingpialied eelantiatHrtuaatove r#€®«s«tMle*f by tfce Katianat 

Academy of Selene®# w# n» Tryttsnv dlvaataff of Mis Offiaa 

of Scientific Poraowtel of the National Academy of Selenaa* 
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w m designated to serve as of thi3 planning e«*« 

mittee, 

this eonnlttiMi felt that the most important factor in 

the deve&og*m<gk£ of aa effective film course was the selee* 

tim of an exceptionally wen^qualifltd teach#!?# They m * 

lee tod M m m f 'White, a faculty m m b m of the University of 

California at Seo&elqy* Whit# has heen cfeasaetaris*! by one 

«Mp*vi«»Md ©dn»t ttfoialafetfttor m a teadier with com** 

plete mastery of hia subject mad a talent for fluent pre* 

Mntatitoit (1, p. B)# i?« possesses over twenty y««r® of 

aKpevianee in the teaching of physics and hut had oen$ld* 

ersibt# experience in television and the p»MSt4eti©fi of edu*> 

«*tton*l films (5, p« 7), 

l!ie Harvey tihit* course was filmed at the m m timm 

that tlhit# presented it television la Pittsburgh* 

Pennsylvania in 1958* On Koarfay, ftodbsodfly, etw! Friday of 

endi wMfc gam «haft ho teased Mlecture-de»oBstra» 

tlaii8wf and or* "Xbesday end Thursday of each week he pre-

a«tt«l itat he tetttad "l«b®atory»»ps,aetleel«#ft 

The f?arv@y IMti course consists of 162 separate but 

tllgttly owetl*pplag ChirejMBixttit* filtus* The Ills# in-

clude fotty*fouv m% mteeHa&iMt fifteen m properties of 

watter, eleven on sound» three on special igsnsons (slide 

rule, «lg4bv«, and trigonometry) t eighteen on ligftt <©p* 

ties)» and twenty-four on electricity aad magnetism, nine 

m atonic physics, eight em electronic® 9 four on qtMBfeu* 
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op t ics* and on mselaw? ptiyaios* A «n»pl*fse l i s t of 

t t t l m m 4 the o rde r of paiMatfc€i«n *f ft® I w l W i d m l 

f i lms «sm ba f « m 4 l » T«Ma M i l In Appendix I . 

The ag$eptan®e of ill# Harvey White eourse by 

pt ibl t* and ptftwata sahools tfisOBgumt t h e cow»try protspfcud 

«h* product ion of a suwNaiid f i lmed coa r se , fi&gfAjHai Aft 

finflfcr ^ t eacher MUtfead im t h i s « w « 

was J u t e m m m , a f a e u l i y a » b © r of the mimmktf «* 

Florida# M reaaa t t l t study t#* t§ praaa&tatlaii 

i n the fi lmed course "c l« i t» log ica l* t i t t a r t i t i n g i ®n«» 

fatostafeteg® (8# f* 21), 

The John Bsstaff eo«rae, wlildi *aa pa&dnMd by ttv 

c lopaedia Br t tannica Films a t WIIm**** I l l i n o i s , w a i s t s 

of 160 t t t i r ty^ imi fe# fits*# tAflh approadtaataily t h e ®ai» or* 

g t t l sa f t ld f t « • tSuitt of Che Harvey white i t n f M i Awnt# of 

etiesilatvy aowsted by t h i s omits® inc&iide c l i w a t f l c a t l o t t i 

a tosd* Cheat?* the stole aoiMNpty k i n e t i c theory gs*«tf 

ate®!# s t r u c t u r e , eh«ssi«ftl reac t ions* chemical equilibrium# 

**£•• ©f «aa*t laM» r e l a t i v e » # c t l * i « t e « i t h e 

?>©ri©41e and 4 t w r i p f i t w <sha»lstry (4 , p» 14)» Ap* 

pjMa&Mtaly t h i r t y pm ©ant of t h e ma te r i a l l a t h e John 

Baxter course i s presented i n a siannar s a t l M l y d i f f e r e n t 

than ttiafe ««#i i n d i l a t i n g high school t e x t s (10 # p* D * 

A complete l i s t of t i t l e s and tfce ovdetf of p re sen ta t i on 

cast be found l a TaMLa mv i n ^ « * § 1 » I# 
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Purchase of the Harvey White course ttim John Bn«* 

to* max— was one part of an over-all «S«w»f by the Big 

Spring schools to tepwve their sdsnee progra#« Of major 

benefit in this effort wee the passage In 195$ of the N*» 

ttonal Defense Education Act tAtldh provided funds for the 

purchase of sclsnee e<jutpra<ant. 

A coapr©h@»®iv«i progw» of science in the aiesicsntary 

$m4m one tltrotr̂ h six has been developed taifch these funds 

made available under Title III of the national Defense Ed-

ucation Act# this i s designed at a developmental progr®® 

in soap© arid geipeiie# and has been auipmted and enriched 

with Gqrilixsmt and tMMhiag tools such as science kits* 

portable laboratories! models» ip®el««8| equlpoient turf 

MppilM for «perls«its|. library books, film strips* and 

films* 

tti® program at the elaaetttary level has paved the t-rny 

for m ©nrlehed program ©£ teienoe in grade® sevenf eight* 

aid n4»«***tti« junior hi$» school level* Provision h«» bee®, 

®ad© for the mm talented student i s science to elect H» 

ology at ffte ninlfe*gfai© level in order to turtle i t possible 

for hta to tufc« chemistry, physiost and a year of advanced 

science• ixi that order, in the senior high school* This 

provision demands adequatet fully equipped biology labora* 

tories at the Junior hî K schools* 

laboratories for alt science courses in the junior 

high sehool have been provided*. Hiey have hmm adequately 
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oqtsippod with laboratory fumltuvo m4 mmmmty mlmm 

oquipsMmt* Tho wojo* port of this hos bosn dono undi* fell# 

provisions of f i t l o t l l # but supplootoittary funds imm looai 

sources havo also bean uMd, 

At tho t in ier M # school oxtansivo remodel ing of ex-

isting laboratories, fuxnituro, and squipwont hw b tM a 

part of tho concerted offort to inpaovo the letmee p«o» 

g«®» Couplod *&fch this ha# bmm tho adiittim of labo-

ratories, eoionee oquipeant, «ad other fac i l i t ies , 

there ho* boon no concern over o danger of creating 

an iabaUnoed psogven been**#© of the ianodloto e»phaels m 

seianee* this asphasis <m« as a result of tho recognition 

that this «e@a lift# weaker than other i s m of tho carrion* 

lw» duo to rapid m&hml@glml 4wna,@$mmt$ resulting 

teaching log* This m A m i i vt« wedo evident by data ob» 

tained in athieveMnt tooting tofflnxtag tho an* 

t i ro euMlMlft* area* Results obtained in the 1957*59 ad* 

ninittration of tho Iomp Tests o£ rducafcional gavelflBttoafc 

revealed that tho subject area of aeienee f o i l over twenty 

percentile points lower than did tho fioldo of grosMrt 

l i terature, social studios* and fiathewtiea <9)» 

The set*ool« of tho Big "rating cyatam serve ®b<s»e 6500 

atudants* tho majority of Chis«t over 60001 attend the 

nine white 01 amen tax? schools* tho t m idilto junior h i # 

schoolst and tho white senior h i # school. Son# 300 lag*?# 

students attend tho on# itegro elementary school and tfom 
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caiabiwwl Kegro junior*8flRior high idiooli Two H«g®§ #te*» 

dents attend the vhito feaior high school. 

Ttt« spools life organlsod on tho 6*3»3 plm with 

bl®* graJnntioii free feh# olonocitfry aohoolf to tho Junto* 

high fehoolf* CmtfiMftiflB *»» Junta* h i # ffhool to » « • 

lor high ffhool if dfpfadfBt upon tho number of eroditf 

earned dtasfcttg the ninth gr«d«* Dusftftg tho ye«r fffwrvatf by 

tit* pm&mt »mA^§ 1960-01, ninotofn t f t A t f woro rwpirwt 

for gmMmtm twm h i # f<*hool« included w@ris theoo *«•» 

<plrod Muttftft throo years of Engll®h» two md «t#4ial,f 

fttaw of foe i f l ftodiof» tw» y«iM of «iftfef»ftlef, «ad t m 

f m m of soiat*««# 

Ability grouping if aied a t both the junior high 

ffhoolf sm& f t tti# f« i ior high fehool la fit# iufejotf of 

teglisti# thou# ftudontf pUmtag «o fttond «oU«§t f ro 

ustyfd to tak© four yoorf of ingllstt» throf j»«w of f«i* 

«teo, three yM«t of m4 tfurm y a w of ft 

foreign tfngpftgf* three lengpfgff» Latin* «*d 

Spenifh s«i o f f e r s . 

Although the ftudait population i t not above overage 

iti ability* aloof t st¥«sti£y per e«fc of tho graduate* en* 

tor college. Thie large poveentigt i f probably « refu l t 

of eh@ preeenee in tho oofflsuttity of f wel l - ref t r ie i 

lor college* Mwtsti County Junior College* 

tho irfteiniit«»tl« and ffhool board of tho Big Spring 

Public Sohoolf have deaonftrated a determination to keep 
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pace ni Hi tho €Wt«-lne»«aslj*g oduootloMl nooda of tho 

vhiMwm of the ©cttwnity# ftilt dotoMaatioii i t tm 

floetod In the i f t m t to improve tho program of the 

ayotom by mt£ mm of i&o filmed oouraaa te fjJty#* 

lea md chonlatry. 

As a l l aehoola erniteraolatlng the mm of thoto fitaod 

mamm mm faead with the difficulty of otifaMlisllttg than. 

I t w i aa aimed t&ot this a tody mm M bo of considerable 

win® aa a galit# to tfeoif dooittott* xogovdlitg utilisation* 

The method atodlod la mm of the alapler unci wore pwwti* 

eal t#ays to uao the#® educational f l int* I t la only 

tiunoogi continuing otndloo of thia notisxo ttiat fell# ted of 

tawledg® concerning tho offoofctv* use of oAiootteMkl a©* 

tlon piofeuKoo m f be expanded* 
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CHAPTER if 

nmtm of rrlated txTmturas 

Altftougi cheva tow bmm nmy studies eait® a»c«wtog 

the tt#@ of flint la education, ramy of t#ii«ti hasp® dealt 

speatflaaily with teaching sct®ue©# there has been no «vtl* 

uatien of the use of §i$jm4 e m w m aaspasafele to the paaa* 

m§ aaaeatelu For purposes of argattUetSa* the etudies • 

reported la this aaatia* hme hmm plaaed i® three cate-

gories* Hte§« tr«t 

A# stadlea Cowparteg Fitot and Film Supplemented in-

etyaavisB with Other Method* of XnattRMtleA 

B# Studio* Caa|Mk*ftitg Use of Films Alone vith Other 

Methods of Hwirwtloti 

€* studies Relating'feo the lit# of Fitas In Teaching 

Saienee* 

Organisation within ©itch of the above categories Is 

efttXttnalegieaL* 

At Studies Coopering Films and Plla Supplemented 

instruction eith other Methede of Instruction 

several studies hmm compared films and. film supple* 

wsntod instruction with other vethada of te«t«nefei«t 

If 
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thus** aethodt htv* tnetudod toch thing* a# Imtmmp 

mi of tt» tw»# 

In 1941 M l | tad Laaosemi* <3> caetgMUfed swaps 

fttttgie luting «l#tt foccpfe afc flt»« with gwmp* tawtf** 

by tmdl€iott«l atthodt* Hie etody iftc&uM fi f th , »ef* 

tnth, ninth, suit €tm th« smt& M t t i 

CftUfoetila public »A©#lsf and the match*! gmsp® wmp* 
in §im imm to nftsttty pupila* 'flieta i&t*t$l« 

ggtsft found Gtttoemem in l&fbimtlaMdL laamiag la. 
f m v ©I gnwpf uting fits® t i all lavalt. to tit# MflMRfti 
and almatih-gtad* gscmp® fchlt dlfffemne* *»# nipilfleast 
at batter than *ha » « t « otat iavat of aanfl4ma» la 
the &fttiTgMda flMpi ih® diffamnaa wat tlptlfltiitt at 
battsav tiita th« i t* par cant lavel of em£ldmm9 tha 

d l f f«mm fo«n4 la the ninth g*tde» altfioii# fawwrteg tha 

film g»mpa« hm not atafclttlattlly atgnifUwfc# 

Alto in lf4|. Ernste (13) Iswatt&gfttwd th« 

tiv* affaafcUanaaa of toe wathoda of uting tAiMtlttti! m* 
ttm piatutaa mi th* tmAHmuA trnmrnmUmmt mmth&d* m 
«#§«t a aattttaUad aapartatitt t© e*?»» tafgp fll»*ta»gl*t 

g*mp«y M i l ss®p.§lt «nd laafetsxattoniflM 

p@#8» nit mmlmtmB mmt 
I# Swill (t&aaacaes alsa) film tan#® gawp* 

ttfiitwt aaaa tfcw large {mdltmtlm ti*a) 

2« Matte piatovaa a*a «i affactiv* taaoMitg 



SI 

3* tfovoiy m film doo* not 
- W» I " *" ' * * ~ " " 
» • 

pmm otfoMw* mmm0 to mmtmM stopping 

4* tn order (to M M m nigiitficant: Immtimg 
msultz t aood direction In His 
study #1 €ho fitm (13, pp. 21-22)» 

In I W Bcttlejr (4) vapovtod * tfesdy ooRpaving a fll»« 

tough* mtmm wltti A gtow> tmuiht try fcsidit&MMi. gj#ijh#j#, 

U*® f i la usod fitt« « sound f | l» on the tubjact of Imm par* 

dttiagi This 9ta&f mmA$A « ol^pif lMt tflfftffMM on i«-

laMMt&MA tMIRlBt in imm of the film gtt»up» however 

there «ii s# tllfference in tiho mount of fitaifclw lUMifi 

^̂ 10 §£$b3p § # 

Tho offectiv«ess of educational fil»« to *ho iattiiM* 

tto® of ptmm gmmtry m» $Mm»tIgftM by Jafmsdis (12) In 

194&t Utilising fewlwi ootioola in hit ofstMly ultSt Mch 

school Having At M two itetUnt of piano §mmtgy$ ho 

iowi x»o Significant dlffoifenooo la IttMM&fttft iitftaMt&gMl 

gain bf t imi groupa oolng film* «wl gfwip® b-eing fcought 

tartMtontfUy* fmm MmIt* obtftlaod in hit study Johntfon 

tMdltlM Mmt fltem ootild be «o«d tsogfe effectively if fbty 

it&̂OeftMStHIM$« fetsU did rmt #8AsSly tho 

pMMntod in tho fttgB&a* d«*t iDstyucticeu 

Andersen (1) in if SI ootapttfoi tho of 

fowr mitljoii of eeaohittg biology to high school, In « «on* 

tffoilod ejq^ertoemt 

grcim ««s2̂ ht by ill# l«emo»4*MMtitafttlMi MOthe*# A group 
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tangiht mt&mly by fll® {aigfttaan m»«), a g«oup 

«ktici&y ̂  14ba«ateay aapa*tai»tatiAiit *4 a group «©• 

Mating Ilia mi Ufea*aft»«y iauftMtlan, rn® aMy *a» 

vmlM m algniflaaae tfiffatiMa ia Ajfeiavaftaat among ill® 

%mtosw**4mKm»tmtbm group, Hi# file gMnp* ami the labo* 

mcmey ppneop# but fiteHUtibfttafcevy gwwp »®i« a atg* 

nificantly greater gain in achievement. 

Ill If Si Jiniasraeii (2) again mm$* avadl tha affsat&vaMaa 

of 4iffamnt nâ iodi- mi taasMUig btotftgy In high aahaol* 

Iti this sfeidy ha aonpavad tha gain, to asfctmaan* of a 

gtmp taught fey the taa£iHoiial iaafeii«a*iaba«Maiy ®athod> 

a $m#m using ftt» 8«ppt«im£f̂  instruction, aod a 

'la which Important «eaa« of aappiaaantafy flint wava 

attaaaa* bafdva and afta* *tswi«8« Although this t«af4y 

«a» significant tttfasanas In aAiamnant «essg 

&a thraa g*a«pgt there %mmi aana indication that lapactant 

paifti of adhMMftlaiMtiL fUsa wsai t® ba if apttaaai 

affasttvaoaas ii «i It 

»» studlaa Caopttfsg tfaa of Fiiwa Alana 

IA®! odunr Kutfwute of taatniat&att 

m# «*joftty of vaaant i^l«s tfaaUng with the? use of 

adaaatlaMil fits# havo tha mm of fUtsa alana with 

a variety of ottio* oatitoda of laafcauatiAtt* tha aaaft wmmt 

atadiaa have OMaaaiari th«M«liai uith tha aw&ttatiaii af 

e«pt#t# filmed aaamaa* 
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In 1939 Lapp (15) compared a sound filta, £ 

leg, shorn twice with Intervening coraraents by the laitstMt* 

tor to direct attention to certain points before the &mm$d 

shrning* a "superior typ# lecture" of fifty minutes' 

duration «i the sa&* material.* The t«© college fliysies 

classes in which the different methods were used were Mk«d 

to read that portion of the textbook covering the state rial* 

Lapp reported a difference favoti&s the fil®*taught 

group, but the fact that the groups were not equated and 

that the msaber and method of selection were not reported 

eatfe®® che validity of this study difficult fc© MCftVtelii* 

lis I943."iohoi <10) In ©a# portim of a iws*»pa«t ins* , 

puriiaent MndtMteed by the M » m r A Saetlon> Amy factorial 

Service* of the United state* Away, coopered a legion 

taught entirely by a sound film, P.gelyato t§: WfUtm with a 

l«*ioB taught by «» instructor* Using data 

f®?® ftttoupa inatched en tt*it basis of age and educational 

level , iloban #oneliit4ed diet teMhliig by film ms &qml to 

teaching by the stmmge teacher. 

In 1947 Halt and Cuahing (9) investigated the tela* 

tive efficacy of a sound film presentation and a lecture 

nidi illustrations in instructing matched groups 

of college freshmen in three science topics, the 

griMinleg of feh.it Diesel StolBSt ®*ci Hie Use of the Micros* 

eter» lliese researchers found no nlpiifieasit differences 

in She effectiveness of the two methods and theorised that 
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aoptoievLty in learning resul ts £tm the relation ship of 

the peculiar qpoileioo of the learner to eh* method and to 

not trihofwit in Mi# method alone* 

Vtmdcrtneer <21) in 194V aa-de m extensive study of the 

re la t ive effectiveness of three mottiodo ®f teaching ninth* 

gmSm $dmem9 tn the f l r t t method the group sm forty* 

four oound film® fefice# Tn the second method Um group saw 

the forty-four sound f i l e# tnioe tdLtti th i s Instruction sup* 

p ienenM by spoclally prepared gfcyiy guides* The third 

method u t i l i sed the l^eture^esionttration* 

V«ndex»eer found m i lgn i f lcant differences when he ®m«* 

pared gains la knowledge of three raatehed groups each uti~ 

l la tog mm of the above netihoda* He did point out , however, 

that the flln««lone group finished the n&mtiA to i>® «v*» 

«red about twenty per cent quicker then did the other two 

gttwps «fcile «p«l€»4*teg no re l iable decrement to learning* 

la a p i lo t evaluation study of aacyclopaedia Britanalea 

Mia* ' SaSSteteEl t S m t o , SB SHe» £<&«©« msmmh As-

sociates y lnc» (5) to 1958 compared t radi t ional and fi lm-

groups In forty-nine high adumlo* tessiyii« of 

scores cMaia«f by 1161 students vawotlod a otuM&o&orfULy 

«i^si.fic«it d i f f o v m o between fiho gatA*»eeoree of those 

students taught by the film and those students Un&it by 

the txidlttonttl ®eti»©d, This «fi££#w»ee ttrna in fsvo? of 

Cft* ftlaMMugjht grwsp# 
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fegLdNttt, M«*fliigg«t» ma nm (6) t» 1959 conducted 

m mrnm&m mspstism of &i« «t£Ua«y #1 3a®r 

iwtes B a l m « ate «wt f*y«i6t 

ftMtt* iti® «t»dy #n»oHliMiMy ili# iitotafe* to 

ewMy»ft«t Cttioago public M#t * M U « tit tho H»* pt«t 

of &m mm mh&mmmmt of 692 ttwimu «te mm 

«w#t Mtrniy by wimmg the 162 Mki*hom mmi mm 

vt* «&# ecisspi«?e€ with the achi@*@®aii« «f M 

«Im « m taught fey itm t m M U m M m«uhI» Ht« 

fUMMgit §»«§* M «tt av@rag# mi«i tf ft## «t m® fcta* 

iittonat wtttioi gnat* M an im«§» «f 66»7 on n 

g««t in mmrhw kiwAodgo <«< w*aswt*iilag of «m» 

m»m» tapovtonft pttaMlpU* **l tiM# g&« 

tfttMtgb the gMp* warn not obtest la my way# the fecMMtt* 

gatoiyg ©guglna#̂  that Ht#®« 4*tg m atfutfUMNi of the 4m* 

«Matf akffottitaintM of fUmed in**ti*t©ei@?i <gt p« 2)« 

Si mtboff fMCftUn of ttMi Chieago atudy tw» gf»p# #f 

3§? *Mift««t «Mh oaftaM a» the baaia of tft1M&UfaM*» 

mm ©Mgbi by tfi* Aff® i«elM Wtag An m m 

t**t «» In tfe* fl*»t pitt of ffe« «aqp*agaNtttt Hi# isive®tt* 

gttMNNi fmmd that the fil»-t«ttgkt gWP hod i® awefftga 

••WW of 71 •$ iMA# tha tiiitftonal fen# m iwwagt 

«s@«« of 71*3 (#f p« 2). The laveattgatove eetieludad that 

****** aqriMUnft s«owf>#- m «anpanMi*Y «ha> group taught by 

filing doe* as wall #• that veeelvlitg traditional Initructiojw 
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In discussing t&e resul ts of fehlt portion mtd of eh* ewer* 

•11 study, i^glehai-t, Sehwiaehfcgea, toil Poo point out thro* 

footers **hieh they fool handicapped the looming of tho 

fil® group* Ttiooo foetoro included* (1) tho film group 

w« younger, (2) eh® f i l « grsmp hod loo# preporotien la 

ttothenetlos, end <3) the f i i n group oorriod o tw*nty*fiire 

per e«i t hoovlor elooo load* Th# val idi ty of thoso foo-

ter* o* handicaps i* questieneble* On* study, (Hornsea» 

1961)» found thet nei ther prior science nor M t i t o u t l e i 

preparation wee s ignif icant in achievement of f i iw teugh t 

or t red i t ions l ly taught seisnee elesses# 

The third portion of tfoe Chicago study oonporod tho 

cooro* obtained hy tho fiiiB-tought group on o standardised 

physics toot with notionol norms based on tho sooroo of 

2181 sti»d«iits in seventy* seven high s p o o l s in nineteen 

s ta tes . The group of 117 fi lo-taught mvdmtei achieved a 

notionol percenti le rank of seven ty*eight» In the absence 

of m equated control group this reported resul t i s of l i t * 

t i e signlficanee, however the investigators node th i s eon* 

«ent f "the average I«Q« of our group m» I I I f whll* thot of 

the 2181 students jus t referred to wo* 114, hordly o s u f f i -

cient differenoo to explain the grat i fying aehlevesient of 

out group of 117 students**," C6# p« t)# of par t icular in* 

tores t in relat ion to tiie present resooreh woo tho eonclu* 

sion reached by Engichart, Schwehtgeti, and Hoe that os o 

resu l t of tho Chieogo oxperiiBORtt o type of instruction 
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unking mm mi f l t o t i m u n i « t ataqpofei tMMfet* supple* 

awft if l t f i mmM hm mtAMmaA fh*t vsLfat ®»mI in effec-

tivenejss both ths I4lfi«rt instruction and fib* traclltloiifil 

Inetrrictio?!, 

to a fifctsdy corKtuctsa i t th« ifelvefslty #< Hf,t«©fi«tii 

and** a g tmt Hm tlte far t t » 

cations G«*«ldo <7> c««>®«e4 stodsnts taught If latttaadba* 

•spy fljmslatt a n i » nlfti i t t d t t t i taught i f traditional 

methods# HI A iattt fro?-i 1332 students imm sixty 

mpi l l t aa hlgfr schools la hs immd m 

Ctttt differences $a gain ttte tv.ro groups on ft sfeani«* 

mwMsM test mt mbimmrnit in physic** titua its® 

taught s M m t * mtm «tspa®ii «ith control. studants m spe-

cial feett# containing the additional ««MUfi tel in Che 

flltts* a n t ^ i f l c ^ t itiMmmm favoring tha f i lwtaught 

p s # m® fomid# on tas t s ## setaattan i t M« Maa&ad 

that tit# taught by trndlt taaal methods taut 

in f i ly supavior* 

SftariMttg (Id) in a study conducted In Eraeraus Hull 

HigH School to. Ns» Yatfc City in 195M0 the eflea* 

fetvesse## af Hi# Encyclopaedia Britannica Films'. complete 

til® in «h«i«tsy with tfaa cr adit tonal method #f la* 

*6*uation. Utilising sixteen f a i n #€ hlgjh abi l i ty student* 

aatehed on th« basis #1 ! ief iofi | the «teda®l*» t»ta&* 

qaatlant* tha ef t&a f l a i l M i l in major 
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KtbjMti at Che of th« f u l l tfttti of Uheir g f t e f l 

yM7i M i the M f g p #1 the f t a t l nttfeft l a smjuf subjects 

m «h* <hm! $1 tiic tpring t « t i #f thei r MgtaMm ywur« til# 

iawMMgftfft* t<mol«d«d th*t Ht#» *** m « & H i * 

immm Ia of £h* fci* gamp* «• mmm-md by 

tMlMMKBMtt tttffo&fttt usi&g * «*«»diwd|jwl ft@»f #f 

1Mwmy mW^wWw^mmM 4 

Seti«rsl»®i?g concluded that films cannot replace th& 

tmchaT bat th*t uni te m m f M f son trol led conditions th i f 

e*t Mg^twMnt td« e f f o r t s . ft* four.d a mtt$m liraitatlon #f 

f l l M d cons##®# l a that; swmpS sway *a4 

variad <^estions t t e t inevitably «*i«* til tlic mimic of the 

¥taM*fl nor can they stop mad mmm &•*• questios'is. Aa 

* resul t of Chit sst:udys lift vaoBRMndsd fihtt n similar «•* 

pmeimmt b* mad® to d@t#«sl»e lb* fl toed course 

mold !ms as successful with * gtiMp of *v»*«g* ab i l i t y «*»• 

il@iltSit C189 ffr* 21)* 

Qf tMr t l <S> in if#© eofsfjawsd fh* #ff#efeiiw»ii*« ot a 

i p ^ U f « fitra®d t w r t e i» pbytlM with th« «f 

« tMM&tlAM&iy tm&& @@mm* f&* »mdf »tllIsmJ 4»$» ®b«* 

talnftd f tp* tMMtty*aMl phytlt* «l*a*a* 1% l ixeem Orvggm 

hi-ik Nbooti« Kith ecanti^i and a ^ e r l f l M l i l grmipg aatahad 

an €h* fea#is of #©©«©# obtained an t!ie T*Mf»««Hfi***> T«at 

f l Mantal Ctt* Soiantif io fog Aatifaides (Sai» 

tetlfeHfit section only) 4 the Saouanfcial Teste gf 
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(Science only)* m& tttt-fiHP?» 

nini- a»i : ieg Toat* Gmnmtl used the poat- test 

tecbBiquo to determine dlflocwtooa In p i n tetHNft Umi fn© 

M i f t g » i M f * U«lng «i«§pt« smIjpiU of variance mid 

to t#«f im «t#dit*aMft of obtained dlf f tw* 

« M ' i tttl# i m * t l f i l * f found that nt#»igt i f3i« Hlaod _ 

tctiMM vftft a# pat# tthaa flh« tmrfltURtfA ©»«## 

in tftMh&sig «ho faofci m€ prtnelpi t t #1 phfAm* i t m * 

talnad pi'Ggentstlons «td ittaottiMftlffMi eh at Mlfihty t l M 

m t ? « m i t 1» ttt* «<mw el««8*oo» 

id so mpcneM *ha® tin* « t e t f § t i « l . 4afe» 

reveaiod Him^r Ubtt«* th& teacher of fee f i l l e d eouf i t i 

t o b« «nly about oqoAlly #s «» the m«vgjt.ttl4£t 

school physics teacher, tfe« OmmImmhi laid i f iutettt fc««tol,w6 

to Chin study wove of €h* opinion tfmt h# w s ttu&ad&f m*> 

pmeisw*. 
i W M i ( U ) in 1961 compared tho e f fect iveness of ft 

coftveatlo2i.al course In fctgfi school chemistry with eh*t of 

• ftJjBti M * M « Encyclopaedia Britannica Films' Chemistry, 

fia luWa^nss&sf sammp "nag * « t t m & m chmuai . 2a-

3S®Stlfl0BI iMLMtCtfUUSkBft £fcKtiU&KX 

Tost. Tom p i t * C«r pre-tasting ami of 

M l # « l control qmI Mptartetttttfl groups, bo found that 

4fee§ft i t u t e i t i taught by tho cradifcional m M swdo i i $ * 

n i f i cant ly graater gains in achievenent: fchan did th© 
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fU«*Utigbt group* tm «ddlti«) to hia finding concerning 

W a m m raporttd (1) that neither edifice 

nor mathematics preparation w u a significant factor in 

aehievaatent, <2) that Instruction by fllne needa to be 

critically malted and teachere should fee- trained in the 

uee el! filmed courses, (3) that g U U mm at mp&bl® m , 

boya in learning fsrw fllaed Instruction, and <4) that tha 

quality of prior preparation la science is a touch *et* i»» 

portent factor to than la tha quantity of audi 

preparation* 

C* Studlea Relating to tha Uee of 

Ftl»«s in faadiixkg Science 

A preponderance of reeearch with educational fllne 

haa daalt with thair uaa in teaching aaianaa* It eecae 

apparent that educators hava long reeogalaed that thia 

medium of Inetruetlon wae peculiarly adaptable for uaa 

with thia portion of tha curriculum. 

three atudlaa conducted by Lapp (14, 15, 16) con* 

earned tha uaa of fllne In teaching phyalca. Tha firat 

atudy waa to dateline tha cffectlveneae of uaing a fll»> 

Molecular Theory of Matter, aa A review of aaterlal pre* 

vioualy eevsf«d« Although tha eontrol and experimental 

groups war# not equated, the control grouts had tha baat re* 

cord on prior elaeework in phyalca* Results Indicated a 

aignlfleant dlffaranca on a teat of info&eetlen favoring 
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that group of phytiM studonts whioh had M«d tho file fm 

vovio* ̂ ivpoiMt 

Tho sooond study by U^f (14) ml m wmi% in If If M S 

t© determine tht effectiveness of « sound «oC&0» ptcturo, 

*• « •* toaehing « tosson ui ©oi-

tog# phytist* 4 pre*teKt m & post-test technique using a 

tM¥ty»sowsn item objootivo tost of infoxnation oowrod by 

tho film used im the dual purpose of natohing tlie con-

trol an4 oxpoviaontal groups and of dototttlning tho diffor* 

s m im gain IwtiNMB th« two gvoups* Both groups taw the 

film feide«i but prior to tho second shewing tho ftsperlmen* 

tat group wfts given a study shoot listing i*p#irta»f things 

to took fot* Seotos est tho tost rovoalod ehst 

tho group using tho study shoot hod a ton po* eont lorgar 

gate than tho control group, An analysis of tho data 

bsraght to light tho interesting foot that tho upp«* quar* 

tilo gained most by tho uso of tho study shoot trtiilo tho 

lowost quittllo Indicated eonfusion as a result of using 

tho study shoot* 

In 1941 Lapp (16) repeated his sooond oxpovinsnt siith 

ohiHsgo® in tho fil» evaluated and in tho dosipt of tho 

study shoot* Using mmtml and groups 

matched oti tho basis of a ft£ty»sov«n-1ton tost of factual 

lnfoMatisB oontainod In tho sooond film* ̂ o gjoctrati, ho 

lnvoetlgatod tho comparative effectiveness of viewing tho 

fil® with and without tho aid of a study shoot* Data 
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o b t a i n e d twm» a p m a d m i n i s t r a t i o n of th# u « e 

wwotflod a gain s i & t i f i e a n t a t the f i v e p o r c a n t l e v e l « ( 

oonf idenee i n f a w r of €h« group u s i n g t h e s tudy shee t* 

Fo r the r a n a l y s i s of t he d a t a showed fit® i f i ^ r s h e e t t o be 

most o f f «•(&«• i n t h e lower tftvoo Lapp 'ofetyUb* 

u t e d t h i s l a s t remit t t o m<&€ In t h • s tody 

s h e e t ## t h a t i t wnt ld n e t have t h e u n d o s t t a b l * e f f e c t of 

d i r e c t i n g a t t e n t i o n ewsy fro® sone p a r t s o f t h e fl l«% 

th« previously reported itudita of Ball mat Ct*sh» 

lag (9 ) to 1947 oik! of Vanderoeer <21) to 1949» dealt with 

the um of filas I n teaching s c i e n c e , These investigators 

studied tha areas of physloto^* fh?fio«». m d gssiofal aol* 

MOO* 

Smith (20) l a 1949 u t l l l s o d data fro® the Nebraska 

Progress of Sdaea t i sna l mvtofcMftt ThMRtgfr t h * Use of f i l m s 

t o i n v e s t i g a t e t h e r c l anion shin between I n t e l l i g e n c e M i 

th# l e a r n i n g t M i mmlK® fmm t h e t t to o f ednoat loi ta i 

sound n o t i o n piet tsres# Hi t s tudy of t h e g a i n s made by 

genera l o o i m o o and b io logy s tuden t e In f iv® Nebraska h igh 

s«tioele i a d i o a t o d t h a t m p o s i t i v e c o r r e l a t i o n dadf t t« i be* 

t n e i » i n t e l l i g e n c e and m o u n t of gain i n achievement r e -

s u l t i n g itm educa t iona l f i lms* Re found t h a t a l though 

Hi# b v i c t o r c h i l d r e n l ea rned m®m whether t augh t by f i l * 

o r by ©ore t r a d i t i o n a l M t h o d i » t h e h i g h e s t go to occurred 

l a those s t uden t s t augh t by f i l * u 
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Scott <X9) to lf4f investigated the miimtlmmmB @f 

certain filas in science and soeial studies. Hl« wost !«• 

portant finding was that th# influence of filas tended to 

be specific to the areas covered by those films and was 

evident on a standardised test of achievement, When 

lit compared film and traditional groups ha found a reliable 

superiority for the film groups in all measures of specific 

areas daalt with in tha filna, but ha found a rallabla dif-

ference in only about one-third of tha etandardlsad tests. 

Ih# mmlwtm reached by Scott (19) tms confined by 

research dona by Melerhenry (17) in 1949# In an axtanaiva 

•tudy utilising data obtalnad from over 40,000 students, 

ha examined tha effectiveness of enriching tha curriculum 

through tha uaa of aducational motion pictures* tha areas 

of investigation included gsneral science, biology, phys-

tea, world geography, world history, American history, aid 

Convocation. His data indlcatad that film-enriched in-

atruction was significantly more effective than traditional 

instruction in all subjacta «han measured by instruments 

patterned from inforaatlon covered by tha film. Whan re-

sults of «ta»da«di##d achievement taats mm used at the 

critarion, tha study reveal#d significant difference® in 

only two aubjact araaa, and these only occurrad in ont yaar 

of tha two-year experiment. 

With tha exception of Anderson*s studies (1, 2) of 

the use of films in teaching biology, all recsnt studies 
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relating Co the um of films i s teaching science Mm been 

ttaMMuaMk! with the vise of complete filsMd COUYIM to the 

ifMfi of phytic* and chen-dKtry. llteae M e t ) inc luding 

the Science Research Associates Xne« Study of 1958 <3)» 

the study of Bng|«ha*fc# Schwechtgen, aac! Nee (6)» Car-

slde*s study (7), the study of 6r«««al l (S)# Schenberg*s 

• M y (18), and AMUR** study (II)» havs bMn g u t t e d in 

detail i n t h a t section of this chapter dea l ing with re« 

inarch in the entenslv® mm of films tot Instructional 

purposes. 

All research on the mm of ccoplete filmed courses in 

science has dealt with the comparison of the effectiveness 

of fllsMd courses with the of traditional 

courses# All studies concerning tiie Rncyclor̂ aedta BYitttt* 

n i e a Films* course* Elite A Mft* *»• 

that the fllai course is at l ea s t equally as e f fec* 

t i w as & t r a i l feiotal course* fh# tw@ studies invest!* 

gating Stteyelcjpaedia 8ri tannics Films1 Cheaistnr* m int«e« 

Aaetogy Course. tfws® of Scfoanibcyg CIS) and Haswan (11) 

revealed iMMMhat contradictory result#» schenberg's 

study of sixteen ®&fceh@<! pairs in ttttr Yo*k City found is© 

significant differences bftttfteci groups taught by film nod 

groups taught by traditional methods. BMMB» however, in 

a s i m i l a r study found a significant difference in favor of 

the traditional group* Two factors ishich might aeoount for 
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theae apparently conflicting reaulta « • diffetenee £» 

intelligence level of the etudiiiti used In mSi estpeiftoent 

and the differences inherent to the measuring inatnaMnts 

used to obtain gain scores* 

The present research it not concerned with a coepari-

son of the relative efficacy of introductory Ffryftal & 

UU «ad cmutw. an MmMaiy Gam* •« «®Par8d 

with traditional methods, but is Swotted to tha lxtwitl* 

gation' of one my In irtiich thei® filmed courses mf effec-

tively b# used in the curriculum not «s substitutes for 

the traditional courses but as supplements to th«n« The 

results of this study should be of benefit to those 

schools contemplating the purchase and use of these edu-

cational film** 
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CHAPTER 111 

wmcmmm 

The Ffiy#ic® tispmstomt 

Hire® ieeturê laboratory el&sse# of physics mm in-

cluded ta this &mtim of fell# study. fties# classes had 

£l£ty»f«sr students strolled will* twenty-three taking only 

the leeture»labor®tory oottiffMS and with the remaining thirty* 

e»@ taking both the leeture*laboratovy course and the Har-

vey white course. All students had previously completed 

general science, biologys and chemistry. tech of the 

classes included tone students *#io were taking boCh A# 

regular course and the filmed course rnd come students who 

mre taking only the regular course, All three of the 

classes were taught by the Mae instructor. 

No etfettfiet* was given to Che films is the lecture* 

laboratory #1 asses ether than to mmt the particular areas 

of physios at about the same time that they VBT« being 

eted in the film course* Although no specific effort mm 

®«de to parallel the filmed Instruction «4th fee tegular 

classroom instruction, the approach taken by the regular 

elassroo® instructor we» basically the sam a® that taken 

by White* 

3t 
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lti« filmed courae «t# acheduled for a ptriod fro» 

7145*8120 each swmiitg and (xm 12 <00*12140 during th« 

noon period* There wm no list Allotted for diaeutalen of 

the film m for explanation by the teacher irite showed the 

flltn* FAXollnmt in tho filaed course was on an elective 

b««li| and no apodal i»«oura§®»«tfe urn# offered to get 

students into tho claases* 

A control group composed of atudenta taking only tho 

traditional loetoro»l«bor«tory course in phytic* wot 

matched with ssi experimental group caapoeed @f students 

taking both tho traditional physics course and tho H i m y 

white course* Tho etatching woo done pair*by*pair on tho 

baaie of intelligence aid prior teiotet knowledge as moo* 

eured by pre~test scores obtained on tho Otla Teat and tho 

H H to September* m«8t toata were ad* 

ninlatared by tho clasettoem instructor in oooh olaaa mador 

tho direction of tho roaoaroh director* Paira were 

wstctied within one standard error of the particular in* 

atrunent feeing uaod* Fifteen matched paira into obtained 

by thia method. Detailed result® of the notching of the 

control and expavinontal groups mm reported in Table xv 

in the Appendix (p* 86), 

The teat~retest method was uaod to obtain the differ* 

once in gain to knowledge of the facta and principles of 

phyaioa and to obtain tho difference in gain in problen 

solving ability in phyaioa between the eontrol and 
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«9ffs«t»aaltJ, gvaapt* The tm used for this 

puipate wem the FAS*;;., Yâ fe Had tha Tent, 

Elevwi anil hypotheses d««î «4 fni the 

of die afow® wi<aiei<m@<3 intlwimMit* mmsm tested luting the • 

email ample technique dcmftloptd for i«te»tolag the «igu-

niflcance of the difference between the atni of correlated 

groups by Fisher (l» p* 59), the foxtaola which was used is 

given below 

1 = M 4 

Ex1, 

N(N-/) 

Alt c&cwwi null hypotheses msm used in til* detrain** 

tion of the significance of t&e difference in gain in knout* 

edge of the facts and principle# of physios between the 

control group «n* the expericMBitai group# Umi four null 

hypotheses destvad £mm the f..*.ly.S»C« Teat mm wed to de-

te««ine the significance of the difference in gain la prob-

l.an*MMng ability in physios between that «ontmt group 

and tli* «qp*»ln«nM gcvup* 

'The eleven null hypotheses teated oalng the statis* 

tical technique outlined above ln*&Md«d tests ©f A # dif » 

ferance to gain obtained a® amumxiad by t€«t»rete«t multtg 

Ct) fMS& 1 of the fM» atelaiataMd to Sep timber 

and c*ad»tnt*«flffiad Is February, and (2) Part g of the 
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M M £«&«. 2ftft£» £Ufc IX Of m Xfll&» «** total 

Ragaftufift l l t f l t **« IfltoUa&liteL i tho 

IX aoetion, tho LlAfc X tootlon, eh* Light XI •**tlan» tho 

AfaWUf »««*i«*. •»<* **»« a « l i » I S B »*«tlon of tho fcUU. 

ffflft.* and tho total Tj»*fc i d r t a i i l i N d *t Ch@ bogiii* 

nlng ®»4 At the oenolualon of tm mtpmAmmt* 

Th* i t v i l of aisnlfloanco required for rojoetloii of 

the null hypothoaoa i m «*t as ,01 • 

Tho Choniatry ttpofftetftft 

S®w« ioetu*o»laboratoYy eiaaaos of slwwigtry wore 

inoiudod In tftl* aootion of tha it«4y. Each oiaaa in* 

oludod «t»© students «ho war© taking both &io s tgul t r 

wowe and tho John Baxter imam* and m m •t*a6«tt« #1-0 

note taking only tho r@§«Iar loetetroHabowtofy oomrto*. 

Tlte total nunbor of atud«ita tiio ooaplotod tho mt%m 

emm% md #i© wrote a i l of tho toata uaad fo* notching 

and for «oaimang gain in knowledge of tho faota and p«ln* 

ciplaa of ohamiatry w 140, glg»«gr»«tkwoo of thoao #t»* 

doott took only tho traditional loatisx^laibmtoMqr eourto 

fta dioaiatry, iwt fifty-seven of tho atudotta todk bttit 

th« rogular cfeaolatry oourao and tho filmed M t f s i , fino 

of tho soves* dlaaaoa woro taught by the two teacher, 

*fcU« tuo other fowtftors #a«h ftaugt* on® of t#t« el&taoa. 

All atutiant* in«£U»dod i» tho study had completed on* ymue 

of algebra and one yoar of biology prior to tholr enroll* 

mmit in «h«tl#try* 
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, . the filaod course **• »«ho&ilod for a p«*iod t t m 

7$45*8i20 Mlfe Mtt tag md tmm I2i00-12i40 duving tho 

SKKRI lwrt*U The*® « u no mm &lUtt@A flt* dtsmmim «f 

HI# £ U » O* FOR BY A T TOAITIE* ILWWOD • 

£lltn. lutftlMMft te mm fito@4 t N M t «t® <n ** «Ue«i** 

Im«4#t m4 no f?peelfl! io«*n*>sNMftt offofod to M M * 

i# mml%« 
m mttmtim m® %twm to «fc» • flint# la tho 

l«boff«toyy it«MMM» otho* tfc«* to «®w« ttio pa*ti*»ta* 

a m i of eheatftxy «ft «!*• mm fete tfeot ttioy «im 

bolog eowMd In «h® fit»od oohvm* i t l i laportaaft «• 

note «§tnt til® «pp«tMk tufci® t* mmMmg «h«t«fc*y by the 

twitihidfli was *ad diff«*od *«dto«l.ly 

itm Oh* ufptmtk ttkm by BaxS#r» 

A Mievol p # wp©s®d *C •*>*«*• tHkitsg only the 

tm&MmA mmm in olMnUtfy mm 
wmmrnA with at m&KtomiM m m m ^ m A ©f *tud«nt» 

nmi»$ both tti* tradition*! ®hooii»t*y ootstffte and fS»« John 

B«xt«* «•«*••« tho watching was d®»« f»i»«by*fNii* «n tli* 

iMfeti* of MWUiifM* aid pirlot ttioaoo knoiAodgft • • «@s* 

sor«d by pttHMft MMM obtoinod oft H* £&& IMS, •«* #*• 

SMfc mm® m®m wm% m 

rn® m U m m m i n « *»IWW*PI wittUm by « * M » M * * 

PAirt «»f» wmtotimA within MM «M»dafd « « f of 

Hi# p**tieula* toitttMant M a $ «••*» 
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til ozder to minimise mf effect upon the mmtm pt 
She study eaused by differences la the effectiveness of 

the Utonm teachers utio participated In tfi» <tuia£t«iy m* 

p«ftoent« student* la the eentfol g««p wf» idHi 

sttidents la the experimental group ii0 h*d tti* seme in-

structor. 

By matching p*t««by<*fa4f en tdt* fea«l» of UtMLllgMUMt 

m i science taMfegnmd m d@aerif>$d la the to© pr©e®dtng 

paragraphs, it wm possible to abtftin a eantxu& stoup -mi 

0081 S iH" t inj|| Of 1*01* fimt̂fcNINS 

pairs# A detailed ««sp©rt of this attdtiag is pftftMnM 

in Tfebl# XVI In €tk# Appendix (p* S§># 

Us® i®®f»t©fee§t tttthod m s w*#4 to afefeslii IAm 

enee in gain In laurel edge of the facts «wf ptMAptm of 

«St*ad*txy betv*«R the and «ty«gfjMnfcil gMopsi 

ft® instmsoent used foe this purpose m t the Ss£*&6,e 

BsfcZifelMdU 

A mill hypothesis m i derived from the afeovt tfesevlbed 

n*ft*u«iag ittetramt and t»» tested wing the small sample 

technique developed by Fisher (1, p* 59) for 4«tmlxilng 

the «lgstfleans® of « ilfte##®©® between «h# mmi* of 

related gxwps# The forarala which w i «@«d with this tech* 

nique follows 
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M£ 

Ex'j 

n(N - l) 

lb* Imml ®f tiydfiMM* mtpximd £@t ot 

the mull Hyp0tluMti« w© • ««fe m #01* 

&0*m nvXl fcypefchMe* wmtm £e*t6d la Htm phytic® 

eisperiiaerit ®n4 one imil . hymthmA® mm I M M In the 

ch«mistry mpntimmU nemlt® « f th i s tenting it given 

te the f # i l « s t o g tftapte#* 
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RESULTS 

flia Phytic® Easpettoeiit 

Eleven hypotheses wm® tested in this portion of the 

Study« Tfte«® are given below t 

1. fhere will be ii# significant difference betwean 

the gain*scores obtained by the control group and by the 

experimental group on Fart. 1 of the IM»fpCU. tent m mms* 

mmd by a te»fc~a»t*tt eiwiBg the period ttm September 

to February# 

2# There will be no significant difference between 

the gain-scores obtained by the control group and by the 

aacperimeatai gamp m gufc II of the f>!,&»,§„,,&» & g £ g s ®«**~ 

ured by t&st-retest at the beginning and at the conclusion 

of the expertefitt* 

3« Hiere will be no significant difference betwwn 

the gain*-motm obtained by the Control group and by the 

gmmp m £g$S X o£ gjufa&rfU SKft »» ««*•-

ured by test-re teat at the beginning and at the conclusion 

of the experiment. 

4# there will be no si&ilficant difference between 

Hi® gain-scores obtained by the control group and by the 

47 
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mzp&eimmt&l group cm the total frAa*C* ^eefe as measured 

by test»retest at the beginning and at fill® conclusion of 

the eacperimeat. 

5* there will be m sigr.i fleant difference between 

ttie gain-scores obtained by tlt«s control gimp and by the 

group <m the llecfrjlcl^y 1 section of Ute 

4*1*1*. 7SM, as measured by tusfc-tetest at the beginning 

and at the conclusion of the experiment, 

6* there will be no significant difference bet**een 

the galn«»8Cores obtained by the control group and by the 

4»p«*ft»«ntal group m the UmSBBjJ^SX. JUL 9**tUm of the 

Sill. «® measured by at the beginning 

and at the conclusion of the 

?# there will b# no significant difference butewen 

the gain-scores obtained by the control group and by the 

s^perlMntai group en the Lljfrfc 1 section of the 

Test as measured by t#«e**ii«i§st at the beginning and at 

the conclusion of the experiment, 

8# there will be no significant difference bet*»«a 

the gain-scores obtained by the control group aid by the 

®^er|»«Rtsl group on the LiAt XI i«e«U® «t the a.i«iu 
LUWW*WII i W P i M f p W 

H i t as measured by test-retest at the beginning and at 

the conclusion of tht experiment, 

9. there will be no nipsifieaijt difference b&tmm 

^ e gain-scores obtained by the control group and by the 
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expevtaental gxwsp m th« Atxmim of A® A «V*t 

f#§.fe ® measure by te*t*3«te*t &% tint bogltming in# at 

tha eonettiftlock of th* Mp*sfeNat# 

10# Thatte will be no d l f fmo** bottmaci 

th« gjto*»«@3?wi ©trainee! by fell# caatowl gtWJp «<l by thm 

«4>«vlMital p w f * en the Hlectronlcg section of A.I»R« 

l^gt as flKMunuted by test-*et«*c afc film b«g&n&iag aid at 

the twugJUftlaa of eh« mw&U/mt* 

11* will bm m «ipiifie«ttt difference i»«isef®«* 

lit® gain-scorns ofettliMd by dMi control gwup mi by t&e 

«M^«ytM»M. §«msf» «a *S» totnl A«.l*jfU Tm»p, m rnmmmA by 

at ttM beginning a»4 &£ the eosdlwitaA #f eh« 

eroerlsMafS# 
W f a « f ^ p p ^ ; *W' f f 

KB oh of tfe* eleven hypettHMW wee tested using Flih* 

e f # * «n«H teehni<|ue for tit* s l g n i f l * 
#«se« of « d i f f t M i e i butwtwigi ttwn ra@«R8 of 
g**ip«» the findings fto* Hypettteel* t a*a ^ m i n t e d la 

Table I . 

t a & s i 

PINDTHGS Of HYPOTHESIS 1 

Mi 1 

.4? .39 K«8«* 

" " " ' " " " l l w than leve l of flimll . f iesnee 



so 

&uttiaatl«n of I vmmal* * jfc «f *39 «hitft'li 

not «stgaifi«ait «fe th« *01 Immt of H m 41!* 

tmmm in butweigit tha tm g«wfi# « ftagfe £ «f 

*&• gii.E.*.S.yC..̂  Imt. m § not nigsifttitiji* 

Hypot*i««lft 2 w » touted to dotoxtatoo if thorn* lift* a 

i l i i m m m m to £h* giist-ftsorisit obtained by the 

ist» gfspip§ on II of the ĝ iSA. Test# Ramltt «*» 
g t v m in Tftbla II* 

TABLE XI 

FINDINGS OF ffwniests 2 

U m l of 
s S g ^ f t a m t 

s*^ 

e m * • ^ ' e l r a e W i l l S $ S S * , 

Uto $ of *40 «Ikr«i i« Tabio ii 4 @ m not * M « h Mia «*» 

$&«*! Immt of The d l £ f « * m « to suite* 

m m m w obttttood by the geoup and by ttM» oKpftrtoca* 

M l g » « M I i o£ the U 4 X t t **• *** aiipifi-

cuKtfnt 

liypotfiosto 3 w«i fe©§««§ to dot«»aiiie & m 

of ftt« diff«rar*o« la sain In achi«v«raent of tti# M f t M f t 

g*oup oad A # gtJoup- on Port x of the 

SUfc ae tM*iu*»d by «t fto# btgtintog mi at th» 

of <&* Result# mm g i « m to Tutsi# 

h i . 
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TABLE III 

FINDINGS OF HYPOTHESIS 3 

Md 

r ~ " 
Level of 
Significance 

.13 .08 N.S.* 

IF 
Less than #90 level of significance. 

The £ of .08 shown In Table III Is not significant. 

Differences in gain-scores obtained by the two groups m 

jSSM. I o£ the 2&S£ »«** not significant. 

Hypothesis 4 was tested using th« statistical tech-

nique designated above. The findings are reported in Table 

IV. 

TABLE IV 

FINDINGS OF HYPOTHESIS 4 

Md & Level of 
Significance 

1.20 .52 N.S.* 

test than *.60 level of significance. 

The findings shown in Table IV indicate that the 

obtained difference in Hypothesis 4 was not significant 

at the *01 level of confidence. 

The results of the testing of Hypothesis 5 are re-

ported in Table V. 
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TABLE f 

fmmw& Of HYPOTHESIS $ 

Hd 1 
Level of 
Sl&tifieanee 

t*4f 
"5, w» 

i.io 

Hie obtained ilC£«fwt©@ in ttwt of. 8ypetii*ii* 

3 i« «hown by Table V to be not #ljpslfie«i*fc at the «01 

level ©f confidence* ?h« emtmi group and the «qpefta«i»* 

tal gfttup did net differ in the mwrnt of gein on M m * 

fidjUat I «««»«* of **• IjltJk Bil* finding® «** m • 

potted la Table vx. 

TABLE VI 
» 

F1KDXNGS Of irsmi!B9XS 6 

Md I 
Level of 
Significance 

um .Si *US»* 

Lees dim *30 level of *igfti£tcaMft« 

The findings given in Table VI indieate no significant 

dlfftwiie# between the eontxol group and the <Mpt*ljMnt«l 

gtttup in MitlaieiMttt at enMigMd by perfomsnee en the 

SISSSAlUXI n, baction of the AiJU&a. Xlf&» **» «b««ia*l i 

did not appMoh tit® ftequimd lewti of iipiifitm©#,. 
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Table W I t t p e v t e t he r e s u l t s obtained to t e e t i n g Hy* 

pothee le 7, 

TABLE VII 

FWoiM® or mwmwmw 7 

Md 1 
Level of 
S ign i f i cance 

1*50 #78 H«S#* 

L#i® ctam *40 l eve l o£ t l$ t i l f ieanee« 

Finding# reported in VU i n d i c a t e a* s i g n i f i c a n t 

d i f f e r e n c e between the tm gsm$p®$ §Atmmmn m t he 

U M . I — M m of the 

By use of ttt* pvawl^vmty dutcr tbed o a s t l Mnpl« t ech -

nique* nypoCKatl* i « i tes ted* The l e v e l of 

©f the d i f f e r e n c e to gatat*»iC0i»§ obtained by t h e tu» 

gttwip* 1« repor ted in Table VIII , 

TABLE Will 

FXWOXMOS OF HMTH8S1S 8 

Hd Level of Hd & s i p i i f i c a n ^ e 

• 80 *4t e*S«* 

Lee# than *90 l eve l of «i^l£Acii?ieis« 

m m l m M m of Table VIII r evea l s t h a t t i ter* was a# 

s i g n i f i c a n t d i f f e r e n c e In gain-score* obtained by the 
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mmtmt g m p and fey the experimental gMMp m the Light 

JX §®eti*»i of fch@ A.l*fb ̂fsafe*. 

ffSFpottiesls 9 tested to detenaine the ilgsifiteiei 

of the differs®#® in achievement between the few® gtoupa m 

the Atomies section of the A.I.R. Test* Table IX reveal* 

the findings obtained An this test, 

TABLE IX 

FXSDXHGS OF HYPOTHESIS f 

Kd * 
Level of 
Significance 

•so .42 It 4 S«* 

' teas than *60 level of significance* 

tha 4 reported to Table IX duet not approach the 

required levsnt of »igaifi<«e«# Difference in achievement 

between the two giwape i* not significant* 

typed**!* 10 wm taatad using the fiatifttiwA tech-

nique described above« Findings are given in Table X. _ 

mfits x 

. flSMWS OF BWOTEStS 10 

Md £ %&m% of 
Significance 

.13 •OS H*8** 

# 
Less than »9Q level of significance* 
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Hi# jg of *08 fttpovtod in Toblo 1 I s not sigplfiUMBt 

a t t l i t ,01 l«v«l« xhrnm was no «tgtttfi@®tit dlffo*«noo in 

flu whioveraont of tho two gsoap® m tti# SleGr.ronlca mm* 

C&MI Of tho AaXsik £ttfc. 

tb« SMM&tv of th« to t t ing of SfypottMMlo I I are 

p * * M in Table XI t Hypothotis 11 «m« to t ted to M a r t i n 

tit® f isp l f lea t te* of difforenooo In wm4® fey tho 

g m p and tho asqportmmt*! groop m tho t o t a l 

imz* 

TABLE XI 

H H T O C S or R m m s s x s i i 

Md t 
Level of 
Significance 

UB7 #42 

Lota than M lovol of tlgnlfiooneo* 

the £ of #42 reported In TAblo XI. iadlMtoM th&t tho 

d i f fo ro ieo teatod In lyp@fett«al« 11 i s not s ign i f i can t at 

tho required Itvol* 

Nona of tho « ! « « » hypothaso* tsoattd in t h t phytic* 

unpottiMttti v w t i i a d s ign i f ican t d i f ferences batvaon the 

eontroi group mi t&o experimental n»ewip e i the r in gaia l a 

1stto«l@*t®a of tho fact® and pr inciples of phyt ie t or in gain 

in pmMLan^aoiiritig a b i l i t y to that ««i«tj««» 
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The Chemietry Ksp«fira*»t 

Hie hypothesis that there wpul* be no significant 

difference between the gai»**score® obtained by the control 

group sad by the experimental group on the 

test as mmeumd by test-re test at the beginning and m 

the conclusion of the satp«*iflmit wm tmttaA oitog the 

small maple eeeh&iqae devised by Fished for determining 

the significance of a difference between the means of im* 

lated groups# Hie findings of this test are repotted In 

Table XII. 

TABLE XII 

FINDINGS OF THE CHEMISTRY EHfffilHBifT 

Mi * 
Level of 
Si^ifieanoe 

8*76 4,58 *001 

Ewmlnatioa of Table XII reveals that the difference 

in gain-scores between the control group and the expert 

menial group on the chemistry achievement test is tigalfi* 

eant at better than ftie .§©1 level of confidence. 

The chemistry experiment revealed a highly slgsiifi-

cant difference between the control group and the 

mental group la gain in knowledge of the facts and prin-

ciples of chemistry. Hits difference favored the expeti-

mental Rroutu 



CHAfTEE V 

fisdxmgs mm cmcmstms 

Findings of Mi® Physics Experiment 

1* thmm Is mm significant dif£er*ice between gala-

scores obtained by students who haw completed both the 

Hfwy White Il ls course i»d the traditional lecture-

laboratory course la physics and student* who have 0cm* 

pitted sttly the imtuwe«labeffatoxy course in physics on 

Efttt I ** ftdWk 2ftfl& m *•*«»•* by ttwttag i» 

September and1 re tes t trig i s February# 

2« Hiere is no ilpdficant difference between gai*1-

scoree obtained by students haw eeopieted both the 

Harvey Uhlte film w m «wl the traditional lecture* 

laboratory course in physics ant! by students «ho have com-

pleted only the leoture*liibo«atefy course in physics or 
XI of the MAfi# 2II& ** »*a«««d by «c**»«»feNt at 

the b©gim*teg and e t the conclusion of the experlmcint. 

3* there Is no significant difference between the 

gain-scores obtained by a&idants iii@ have completed both 

the Harvey White film course m*1 fee traditional lecture* 

laboratory course in physics and by students «ho have com-

pleted only the lecture-laboratory course in physics on 

57 
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Part X mi the fA[S..gAê  T&&Z m measured by teat-retast at 

the beginning and at the conclusion of the experiment# 

4. There it a# significant difference between the 

gate*f«0«©fi obtained by tSttta£» «to have completed both 

tha Harvey l€iife.e emirs© and A n traditional 1n(uh* 

laboratory course in phyfles and by students «ti@ have com-

pleted only the 1ecture-1 aboratory course to physics on 

the total Tetft at measured by test-retest at the 

beginning and at the conclusion of the expertrnent. 

5» there is no significant difference between the 

gain-scores obtained by students wkm have completed both 

the Harvey White film course and tha traditional lecture-

laboratory course in physics and by students tii# haw com-

pleted only the course in physic® on 

the X section of the A.I.R* jmy| a« aeasured 

by teat-retesfc at Hi# beginning and at the conclusion of 

the experiment. 

6. There la no significant difference between the 

gain-scores obtained by students who have collated both 

tha Harvey tihlte course and tha traditional lecture-

laboratory course in physics mid by students who have com-

pleted only the letture-laboratofy course in physic* on Hie 

Klectriclt¥ |X section of the AJEJU feat, a® measured by 

test-ratest at the beginning and at tit* conclusion of die 

experiment. 
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?* There is -ii@ significant difference between the 

gain-scores obtained by students have completed botfc 

fee Harvey ftiite course and the traditional lecture-

laboratory course la physics and by students *aho bsvi com-

pleted only the l«ett*»»iab®fafJsiry course la physics an the 

I section of A ® 4«JUE& Is.f.1 a® taeasured by tetter®* 

teat at the beginning and at the conclusion @1 the escperi-

inent. 

8# there 1® a# significant difference between the 

gain-scores obtained by students who few® completed both 

!&• Harvey ̂ hite course and the traditional course in phys-

ic® by student® i#io have cwpleted only th® lecture* 

laboratory course In physics on th# LlAt JX section #f the 

A*JU&u *• measured by tNfe-ntut at the beginning and 

at the conclusion of the experiment. 

#• There is no significant difference between the 

gain-scores obtained by students who have completed both 

the Harvey White course and the ttts&tUtudL course ia pity§* 

ics and by students #ie> have completed only th# lecture-

laboratory course In physics m tha Atetalcs section of the 

tolA 2feS£ « aeasurttd by test-retest at th# beginning 

and at m e conclusion of the e%eriment» 

10# there is no significant difference between the 

gala-score® obtained by students *iho have completed both 

the Harvey Whit© mmmm and the traditional lecture-

laboratory course in physics and by students who have 
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completed only the iectar«-laborat©ry course in physics m 

th@ SfllttlttatfrfMi section of the Itil as measured by 

iest»»efe®»t at l#ia beginning and at the $on@litai®» @f the 

essperiraent. 

11* There la no significant difference between the 

gain-secures obtained by students *$tto have completed both 

the Harvey White eotwrse and tfce traditional lecture* 

laboratory course in physics and by students ̂ bo have com* 

pleied only the leefwe-labotatory e«sr«e is phyaies m the 

total Â 1«JU Iĵ it a# wmmue*& by t@§t*»rei@st m the begin* 

nlng and at the conclusion of the experiment, 

Conciu«iong»»The Physics Bnp«rto«it 

I. the utilisation of the flined court#,, intradtie* 

J»g rkyjMg, m QJ&» *• described is this experiment did 

aot effectively increase the mmmt of learning of the 

facts and principles of physics. 

I* ffce utilisation of the filmed eourae, Introductory 

Iteitt m Wm> as described in this experiment did not 

effectively increase problero -solving ability in physics* 

S* School# contemplating thm mm of Inttoimcfeorv 

gtol£§, m W M e^ld explore means of utilization other 

than that described in this experiment. 

Findings of Hie Ctt«®iitry feperteent 

l« 1tie*e is a significant difference between the 

gain-score* obtained by students trtto have completed both 
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tli# John Baxter course mi the traditional lecture-labora-

tory course in ehanistry and by students who have completed 

only the lecture-laboratory c®tw§e la chemistry on the 

Teat m measured by test-refeat at the be-

ginning and At Mi# conclusion $f the essperteent. 

2. , The obtained significant difference it in favor 

of ttiose students ̂ 10 have completed both Hie John Baxter 

eourie and Hi# traditional 1 aetmr a -laboratory course in 

chemistry* 
spw1. fjpB i i sps-

Conclusions—The Chealstry Experiment 

1# The utilization of the filmed course, chemistry. 

An Introductory Course, as described in this esEperiraeat 

effectively Increased lit# mmmt of learning of the facta 

and principles of cheraiatry, 

2, Schools centeaiplating the uae of the Joins Baxter 

£11® course should consider using the films in the manner 

described in this experiment, 

B@eciBsettdaM.wi8 

Since all prior investigation® of the Harvey Hblta 

««**««» laiffftoagr Qtattim m £JA&» have strom it to be 

as effective In teaching physics as ia die traditional 

lecture-laboratory course» thm its failure to add appre-

ciably to the knowledge of those students enrolled in both 

it m4 the regular physics course could be attributed to 

mailto:B@eciBsettdaM.wi8
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l£t utilization* However$ tfie John Baste* course, Cham* 

itis£Z» IB. Camott» when used in substantially 

the mm* ®wi«r» proved to be wry effective in incireasias 

the ehenlstry knoi&edge of those students taking both it 

and the regular chemistry course* A, possible explanation 

of this seeming eontradition might lie la the degtee of 

similarity between the lee ture*laboratory course end the 

filmed course ia each instance* The Harvey White course 

closely paralleled tfie traditional lecture-laboratory 

course in physics «hlle the John Baxter course wed a tad* 

leally different approach to teaching chemistry than that 

found ia the lecture-laboratory course to chemistry* Tra» 

ditlcmal instruction in chemistry and instruction of the 

John Baxter fil® wast may be Actually enriching because 

of the stereoscopic effect of focusing from two different 

points of view. Ia light of these observation#s it is 

reeommended that future research be undertaken t© deter* 

mlnei 

I# the relationship between the amount of learning 

gained from a filmed course in science in addition to a 

lecture-laboratory course in science and the degree to 

tfcieh tfiat filmed course deviates from the lecture* 

laboratory course in approach* 

2. the most effective method of utilising filmed 

courses in science m supplements to traditional lecture-

laboratory courses in science* 
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It is further recomimded that any school pi aiming to 

use flitted courses in science stake certain provisions to 

Insure the most tlfiotlvt utilisation* Included should be: 

l# Adequate step* to assure "rMdlnMi" of tha stu-

dents for the filns 

2« An in-service training program for the teachers 

on the proper use of educational filns 

3. Student-evaluation of the filns 

4« Provision for class discussion of the content of 

the films in»ediately after each showing* 

Sunmary of the Physies Experiment 

The purpose of the physies experlaent m $ to deter* 

nine the effectiveness of using a filmed course in physics 

in addition to the traditional lecture-laboratory course 

in physics* 

It was hypothesised that those students who saw the 

filmed course in addition to the regular lecture-laboratory 

course in physics would not have a significantly higher 

gain in knowledge of the facts and principles of physics 

or In problem-solving ability in that science than stu-

dents who had only the regular course in physics* 

Control groups and experimental groups were matched 

palr-by-pair on the basis of two variables, intelligence 

and prior knowledge of science, as measured by the Otis 
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Quiek C o r i n g g£ ffoatofl Ability and tho Selene# s®e* 

tlon of Che SomMttfcUl f iata. @£ Bdtayotlongl re -

spectively. the ccsntrol gump hid tho t f t d i t i ooa l # » « • • 

to phy*loi an<l tho oMportaoatal to* b«*h Urn R i m y 

White f i l « mmfm to phytic* «ad the loetuffe-iabosstotfy 

emmm* 
2 u *"*riom a t t t t w l t tan wndgti) Huoisa. asblssa-

fflerit Teat find the Physical Science Study Committee Phasing 

Achievement Tm*t mm to iotofttltto tho dlfforonca l a 

gain In knc>id@«ts@ of the f M t t « i i p t la i lp le* of phyilot 

aad gain la psofctcK-folvlag ab i l i ty I s phytic# i « i n « the 

control g m p and the expevUMKttal group* 

The dbtaiaed d l f l t m i e i i w r « examined ming F lah t r 1 ! 

Moll «Mfl« tMhal^M for 4 « t « n l s l i i | i lg iUlcAMi #£ 

a tfifftoMMM betwe«a the neeae of v«l«ud gfuapt* Mo «lg* 

nl f lcont <3iffer«a©o# wt® obtelned, sail i f was concluded 

that utlll*«tl<m of ctio K i m y White f i l « soerie m i not 

e f fec t ive lit increasing ch« gala In kaoiAedge of phyalec 

o t in problaw-aolving ab i l i ty la phytic** 

SiMWSW @f the Chemiatrv Broo^swBS 

The pospoae of the chemistry exr>©rlra<mt m to deter* 

islxio the effectiveness of ueiag a fit»«d d i o i l t t r y course 

l a addition to the ttadltloaal, lecture-laboratory couvae 

la eh and* t ry . 
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It wm hypothesized t4iat students #i# bad th« fil» 

eourta la chesdttry in addition to the regular course 4a 

chemistry would not have a significantly higher gain • in 

knowledge of the facts and principles of chemistry tfan did 

students who had only the traditional course In cheaAstry* 

Control groups and experimental groups were matched 

pair-by-pair €6 this basis of tuo variables» intelligence 

and prior knowledge of soi«i««t The control group had Hi® 

traditional course Ixi chemistry and eh© escperimental group 

had both tb« John Banter film cowse and dt«i traditional 

lecture-laboratory course in chemistry. 

a a tetsfeua C t a i s s l £ttsl*&-8*£la&&L s s i s a s s ssssli-

flia *j»«nai«giiB» a u k s^ppi a u t n s s s s «•»<*><«> *»<»•-

tannine the difference in gain in knowledge of t&e facts 

and principles of chesiifitry between the control gtmp and 

the experimental group. 

The obtained difference was examined using Fisher* s 

snail ample technique for determining the significance of 

a difference between the means of related groups* A dif-

ference significant at better than the #001 level of ccofi* 

4mm was found. 

It was concluded that utilization of the John Banter 

film course in chemistry In addition to the lecture-labora-

tory course in chswistry is an effective method of iacreas* 

Ing gain in the knowledge of the facts and principles of 

chsttlstry* 



APPENDIX 1 

tables x m » m 

TABLE XITX 

physics Ftms*»*%wmw$m A m titles 

Session nmhmw Tilt* Tltl# 

Fhyaica, an ©sset' $#t«tt€« 

f * * * . # • • * * # Optical Tltufiion 

« # • « » Units of ifdiiflMiffiti 

* . • » • of Dlataaeos 

and Anglea 

• . . . . Slid® Rttl« 

• « • • • AlgaSMM a»d wmmm * f Ten 

« * « » • ftigmmmtsy 

« • • « » Srnwd and f#lo^tiy«L«etni» 

. * . . • spood and VtftocLtjHUttwvatesy 

• . * . * Aeceierattd 

, « . , . tu^mHEJtoMtoay 

» , • » * Conpoaltlon of ¥«l©tlfei«g 

« i * * • Resolution of Voloeitioa 

» « » » * Falling BodlMHLMtuoMi 

* * • i « Falling rodiea-Laboratory 

3 i • * » 

4 * * • # 

5 • « » • 

6 • » • « 

? * . • * 

8 # • » * 

9 • « « • 

10 t » < i 

11 « « t » 

u • * « • 

13 * « • • 
* * » • 

13 « * • * 
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TABLE XI11 

$mAm ®mb@T • r i l » ? l t l « 

U W « t L«* &* HfttfcMl 

17 , i « 

16 • • • * • * * # * »- -

i f * * # . • • • * *. » N«vton'a SiwswS t m #1 mte im 

20 . th« f # f » '"qvifttlon-LaboraCory 

& » « « • * • » » • * i t s f t o i 1 # LMr #f M t v l M f t i f t 

«»i flii«S Lor #f K i t t N 

I t « • * * « » * • * ' • MUMMtf mid Unbalimeed F©if«®s 

t i ! * « * * * • * , » mmmwrnt 

24 * • « • » • • • • * RISOIUHob of ffcVNMi 

tS . . . . . . . . . . ftoM&tttUtt #£ Forces-L&hors t o r y 

26 # • * « « » » • » « M a t i a i M t . EcpsjULlbclun 

27 • • « * * * * « • « ftttiUtl 

2G . c o l t e r «£ «««# and Center #f 

Crawl ey 

tf # * * « « » • « • # Th« Staple rirone^Laborstory 

30 . . . . . . . . . * T:qi t i l ibr i^ #f Rigid Bodies 

31 i « « i « « t » » « Pfl tf t ldB 

32 • » * « • * * • « » #f Ff&flHaMAb** 

ra to ry 

33 • • • « » « « • » * 

WMk «idl 

31 i » « * * * * « » « CMH9 of 
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TABLE X I I I - K 

Station llvmlmf 

36 • 

37 • 

3S , 

39 * 

40 » 

4 1 . 

42 # 

43 » 

44 * 

45 * 

46 # 

4? # 

49 • 

m * 

51 * 

52 • 

53 * 

54 * 

F i l m T i t l e 

* « Q w i ^ y and Power 

* * HoraepoHf tsHLahovatory 

* • C o n s e r v a t i o n o f Baergy 

» * C o n s e r v a t i o n #£ Motseaias® • 

* * f & a r g y mi M M n t m H L i t M f t s * * 

• • tOXf 

• » Levers 

* . L a v e r a - L a b o r a f c o r y 

• « A n a t o n i c a l Mechan ics 

. * Maahtnaa 

• • B a l l i s t i c s - L a b o r a t o r y 

. « c i r c u l a r M o t i o n 

• . C e n t r i p e t a l F o r c e - L a b o r a t o r y 

, # Dynasties o f R o t a t i o n 

, • C c m a a r v a t i o n o f A a g a l a r Ko» 

tnanttiBi 

• * Mc@mt o f I n a r t i a - L a f e o r a t o r y 

• • 4 1 M l f l T h e o r y o f M a t t e r 

• » g t « e t * M t y 

« * Hook« ' s L a w L a b o r a t o r y 

t # B a n d i n g , T w i s t i n g , and Bowie* 

lag 

55 F r « i « i ® § i n a L i q u i d 
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TABLE XIII-

Session Number Film Title 

56 , Pressure M TAquidtHUAbtfffttosjr 

57 . Archimedes' principle 

58 . Density and Weight Density-

Laboratory 

59 . Surface Tension 

60 , the Atmosphere 

61 . Weighing tfoe Air-Laboratory 

62 . . . . . . . . . . Fluid® in Motion 

63 # Fluid Friction 

64 » Bernoulli^ Principle 

65 . Vibrations and waves 

6 6 The ¥m€nlvm**'h&bmmtfyty 

67 . tesaperafeure and Expansion 

68 , Thermal Es^imslcm-Lafaoratofy 

69 Heat Capacity and Change of 

& tj&fcis 

70 . Heat Transfer 

71 . Specific Heat-Laboratory 

72 * Radiant Heat 

73 • • Latent Heat of Fusion-Labora-

tory 

74 change of State 

75 . Raftigaratifln and Geysers 
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TABLE 

Suasion Number Ft las Title 

76 . . . . . . . . . . Newton's Law of Cooling*Lab©~ 

ratory 

77 . . . . . . . . . . Heat Wamgf md Oa# Lanii 

78 . . . . . . . . . . Mechanical Sĉ ivaleist of 

Heat-Laboratory 

79 • Liquid Air 

80 • « . Heat Sagines 

81 „ Boyle'a Law-Laboratory 

82 , « t • Sound Waves 

83 • « » . . . . . . . Frequency of Inning Foxk-Labo« 

mt&ry 

84 R«#«a«ces Beats and Doppler 

Effect 

85 . Vibrating Strings and Air 

Columns 

86 • » Vibrating St rings-Laboratory 

87 . Wind m d Percussion Insttu* 

SM»t® 

88 • * * teaaonaling Air C@lw»®*Lab@» 

ratory 

89 • * * * » • « * « * Sound Energy and Hearing 

90 t . t , The Science of the Musical 

Scale 
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TABLE auad 

Saaalon Nunfeft* Film Ti t la 

Speod of 

92 , « » » fh® Quality of Musiesl Sound* 

9 3 * # . » * • ' « • » « ? ! & * Natur* of L t # t 

94 Ligjtit Squmm om! Illumin-

ation 

95 FI»»t<3®«tty*»LA#m60^ 

% « * • » * • • « • • fttftaetian fro® Platte Sur- • 

faces 

97 » # # » * * * « « » Reflection £<em Plaa^-Sur* 

faernHLabomtoiey 

98 • « * * « » « • * • Reflection frcra Ctivwd Su*» 

faces 

99 # » « * * * » » » * Refraction of Light 

100 < » • « • • . * • , index of EU»fmtlan*&«b0f»toigr 

i d l « « * * • * * • * * hmm® 

102 • • • • • » « » • « Study of T^enses-Laboratory 

10 3 . # v t Dispersion 

W4 i i m » » i m » Color 

103 * • « * • • « » , • Hsgttifyliig Power of a L«ttsi~ 

Laboratory 

136 a # 2y© «a4 Optical Instruments 

197 • » * » • • • . « . Principles of the Microscope-

Laboratory 
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TABLE 

Mmwlm nmhm Pita Hit® 

XCC *#»#***«*# DiffwwtUtt mi t&tmsim-mm® 

109 , « » * • • * * » « ?61«*ia*tlai ®* Ugftt 

l i t • « * « * # * » • • WAiriboi*, Bi«® iki#« m i M 

u t * * « « » * • » * » si«efc*i«iey « t a»«t 

%tt ••'*«•«***• c#wi«rfs,s 

113* » * * # • # # » » tt«e*xl«lty in Mott«* 

114 # # • # * » • * • # &dKtoww»ttUw> f t « s •* » ***• 

tmry 

115 « • « • • » * » • • Qlwi'i l iw 

U6 • • * • • • • • * « 5«rl«# a w u U d - i ^ f e o m o r y 

U 7 « » « « , « « # * * c i m A m 

l i s K U t t t U FU&4 a t* M * * » 

fcltfX 

U 9 + * • » • * « , « * 

t»Vf 

H I * • # « * » # « • » *!*• p» t«n tUi 

mm 

122 « « * « * » « # * • K&gssfsfciURs 

123 * * * » • • « « • • FUlda 

124 UhftfttotoMMi Bsfcggflpg^taMWtoiy 

125 « # • # # • ' <§ Dt <t 0 of El0dt»1fl® GiJfifNSisfiil 
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TABLE XITI o-Cantlnued 

Session Ntaaber Tlha title 

126 Eteetrieiil 8qplv*l«at of 8nt» 

Laboratory 

127. • * » » • * • * * • Electric Motor* 

128 « • » « « • » • « . Magaetie Induction 

tat « » . . • & Study of Mafeo*s«4.abo*ato*y 

130 • • • • • • • • « « induced Electric Currents 

131 Coulomb's Law-MapaetiwLabo-

ratory 

132 * * , , * • * » * . Transformers 

133 , . Alternating Currant Theory 

13 4 * . . . . Transformers 

135 * • • • Discovery of tha Electros 

136 » • * • * » « • * * Electronic Charge and Haas 

137 The w d Their faotopa# 

138 Electronic Charge to Mais 

Ratio-Laboratory 

139 * « * « , « » • » » Light Source# and Their Spec* 

tra 

140 . . • . • Wave Lengths of Spectrum 

Lines-Laboratory 

141 . X-Rays 

142 * » ' » * • • » • • » Radioactivity 

143 » * • * . » # » # • Radioactivity Measurement#* 

Laboratory 
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TABLE xiii—Qm&temi. 

Session Number PI to Title 

144 St«etfWHi9i«tle Waves' 

' 145 Vacuum • Tubea 

• 146 , • » • * * * * • # Characteristic#. of Vacuo® 

T^sNss-Lmbor&torf 

• 14? QMlllftfcov*, taplKiflft* sad' ; 

Radio 

148 # « » * * * , # » * rh® ftiotoeieetrtc ©tiect 

14 9 Electromagnetic Waves-Labora-

tory 

IS® * # * # « • * # # » Radar and ff 

151 • * » # » # • * # • Ceiger-Mueller and Sclntil* 

latlon Cwmn®m*'L®k®im&®vy 

152 . « .' the Bohr M m 

133 » » • • • # < » « « • Elftctroo Shell S 

154 Photon Collision# «a4 Atonic 

Waves 

155 • * * # • « • • « » Electron Optica 

156 « * » # » * » • * * Nuclear Disintegration ' 

157 * » « * * * • • » « Cosmic tay« 

158 * » # # • » # # * * Atcrolc Accel orators 

l$f Radiation Measureiaeats-Labora-

tory 

160 * « » » • » » » » • Trait amutatlen 
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TABLE XIV 

CHEMISTRY FILMS—SEQUENCE AND tElLKS 

Session limber Flltn Till® 

1 • . • . . Introduction 

2 . Planning a Career 

Chestista at Work I 

^ i . Charoist® at Wfcxfc It 

5 # Ltbo£«ie*«y Techniques and 

paratua I 

6 » » » • • » * » • » Laboratory Technique# nd Ap* 

paratws II 

^ . Classifying Matter~The Need 

8 Ike Physical States of Matter 
5 • • • • • • • « « « Classifying Matt«r-A Method 

10 » * # # # « # # # # Atoraa and Molecules 

11 « » « * » » * • * • A chMdeal Reaction and its 

Equation 

12 Cowbustien<41olecttiee In Action 

13 At®®# ted Their Weight* 

14 „ t # # # # , t « OK?sm* Moat Atm»» 

dant Element 

15 # » Molecules and Their Weights 

16 . Weighing-The Analytical ML* 

ance 

17 • The Mole Cement 

1® « • • • • # • • • » Using the Mote Concept 
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TABLE XTV»*C«afclntiad 

Stiilcn Mfe«¥ Film Tttste 

If * • « # • • * # * * Hm» toirS.cal Foawula of a 

Cmtpwm4*«im VKfMtiamtoX 

temlnatiuEL 

It « * « • # * . » * # " # Fltifc l*##fe at Wfim&m 

It « • # « « ' # • • • * KoX« and Vtaight Relationships 

la Chemical tfcmtlon* 

2! i i « * t i « • « i tm§ of. Stoichioraetry and Ch« 

Atonic Itofcoiry 

2$ * • » • * * • • * # Introduction ta G*« Balxvlof 

14 • # # # » ; # * • » « Gas FYMRifCt Orlgia m l 

15 • # . * * « « « » * Partial P*atM*«*Say|«*« Unt 

f§ » * # * * # • * * * Th« "Om" VwHfmmtum 

Absolute 2ero 

27 , Gas Law CAlcuiations-Ho^ Errors 

a«1m in Exp«*l*«iits 

IS # # * « « * * • » * St*«d« #f n & m & m * 9 * 9 m m i 

Dlffuffloa 

29 • * • « * » • « » • Standard Tftnmerature and pfn» 

MNrtNM P«agtCy «n4 M»lir 

Volutaa 

30 # , Determination of Mol««ttX*r 

M # t » of Cased 
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TABLE XIV-

§©gsi«i fite Ttft# 

31 ôtasal *s*9»pl*i«5*t and M#* 

l«ctAar 

32 of 

M # t « of Liquids « l M M * 

33 » » « , • * • * * * Voi«»« M*eionlhtp« 

3 4 , , , , « * « * • « & 7l«t took at Atomic Stroc* 

turc 

35 , « . » * • « * « * Ttie tto*l*»» mat tt» !«st»s3, 

At*B 

3$ # • * * » # • * • * El«*tTwiie Aanm«Mtt€i 

31 t * • * * » * « . * tl» F0«witl«i of Ionic ex-

pounds 

SS » # * « * * » * * * Xanl« Ceesfiomwis m d limit 

Btadteg 

3f , # # • # # # * • # Binding 

40 » « * • * » • • « • Xouic jhk§ CovalKifc B$ii4tog 

41 « , « , . » * • « « mmmmm 
4 t # f * * « * * * t # of It* Piwp«fti#i 

43 « # « « # * « * * * wittwHtiM PomiHa* w m p m t l m 

4 4 , « • * • # * « * * X«ti« Corapcwnd* an* Electrical 

CeMuef&vity 

45 • » • * * * « « • * 1»i« ©»p«wt» ftrntterndk 

psvcdpitusfciaii 



m 

8̂ • • « * * * # 

SI . . . . . . . 

It * * « *t # * 

TABLE XIVw,wS0BS$ffllM 
S«««|0tt mwb«r PllA Tltlt 

*»*••*»•» » How s*le« M»mlm ixk mtw 

# • • • * * # • # • n$4w®$m Cfci««id*»?v«pft»tl«a 
utttf F*op««tl«« 

* * *614 mtf B«««f 
* • Dm&opiitg to Aeld«BiUMi ft** 

©*y 

* . 4 Tŷ i*s«t A*id<«9«M fUMMtUM 
• f Reiattw stvangflht #f Adds 

mi Bases 
# * Con*«m«t4ift #< an M&§»Baaw 

mi® 
« « Mag 6a Acid-Eate T«bU 
• # Mrtciag Sc&iritaNMi of Kami cm* 

mmtauMm 

. . An AoUkMUMi 
« * Y&txttttUn ©f a Hwfli A«U*eal* 

ettlatlaa* 
# • Dyoflttl* Kq«tllb*lt» 
• # tomML Siw&UMflM 

# • A SwMuey #f SfnUitatato Mb* 
ciplas 

* « th« t« ch&flut fwimtptm 

*1 AppUoatUn* #f tti« t* ctia«#» 
ll«r Priuelpla 

S3 • • « • « « » 
# • # § * * * 

53 • * # • § f, ,| 

5̂  . * • • , , , 

3f • « » * » * * 

60 # « * * « * * 
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TABLE XT V—"Cmitimied 

Session Ntraber Film Title 

* * • * • » * • • » Tlw pH S<$alll 

63 . . . . . . . . . Buffer Solution* 

' 64 . l^eraochOTistry-Teaiper&ture 

and Reaction Extents 

65 . . . . . . . . . . Rates of dieraical Reactions 

66 . . . . . . . . . . Temperature-Reaction Rates 

and Reaction Extents 

67 . . . . . . . . . . Covalent Binding*! t a Oe«atry 

68 • t . . . . . . . « Carbon 

69 « * « • « • * * » » Multiplicity of Carbon com* 

pounds 

70 , Geometry of Carbon Compounds 

71 » Alkanea-The Saturated Hydro* 

carbons 

72 • Petroleum 

73 , Gasoline and Motor Fuels 

7 4 Alketies aid Alkyn@s**The un-

saturated Hydrocarbons 

75 . . . . . . . . . • Alcohols 

76 «, Cmpmmis Containing Hi# Car-

bemyl Group 

77. • • « « • • • • • organic Compounds Containing 

Nitrogen 
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TABLE XTVWjM\tAniM*4 

Bm§tm Vtmkmv Ptlw Title 

^ » m § » » * « • Sy«*»Sew# FvftiMftpl«0 #f or-

§n»lt 
HI • # » # » # * . » • * Synthetic 

W t * • « F#lpt®ti II 

i i * » • • * # • # # • # N*«utai 

<t»«n® mi fmt&tdmn 
Bloehonlatry-A 0«B<fAt l i w 

®3 • • • » # * # - # t • mi F#ft» 

83 # * # * * * * • • « CtMMtwfl Precious la M 0 m 
wimm 

8 6 Chawieal fttMt&on* la th« 

M a d M y 

if • • • . * » # * • * Ists® tHfasi Ufcft* 

Wft@i?3r Tests 

i M t i i i f i i st&uMtaiwi #f 

Staple Ions 

• # # # « * # « * # RlSCttVlIlM $£ Ai®B# Hit 

Periodic Table 
Family 0t 

kali M«eai« 

f t * • * • * # • * # f fh# Alkali 

W * # # « • . » * » # a # AlkaUa* mvtli Ktula 
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TABLE 

StiiUi BtalMNr rita fltl® 

f $ » , • » # * , # # * # # Crxnipa 1A> a n * t I A CaagMUM* 

f 4 • • * * * * * » «. *. S o l u b l a m i I n s o l u b l e S a l t s 

9% # # * * * * # * « • o a a a d a n a 

96 « * * * » « t # # * B q p t l t M a n i s Snfc«»st:@d 9 * * 

l u t i c m * # f S i l l * 

I f i • * M i » t i « t b t c t M M l a t s y # 1 i t ® # 

f I • # * * • » . # # # # MKA tfataMtt 

f t « # » # * « * * » * 8«eiA m a * * X t a T s a a t n t n t 

1 3 0 • • # # # • • , # * # i t a t e i p l t a t t o a M l Xnas rgaa le 

S p i t f s i > i l « 

t i l # * * # » # * • * # mwfef isg s « a p , mdI $ f » « 

« h © t i e © « t e « p » f e 8 

l O t * « « * * # * ! * * ttia CStaaiatHQr o £ S t t o s t B l * 

©sfbci i i t t© 

1 0 3 * # * * # * * « « * The irnnmkm S a d a p v t a a a a 

1 0 4 * » « * • » * * « # Sqptn l iMUfta w i t h A«tiSa« 

eaftfcOM 

1 0 5 • * « • * * » * » « X a t t v A a a f t l a t t t o Xan i ^ w i f i e t i t 

1 0 6 * • * * * « * * « » Gat*V» # 1 A f p # CaHfAa* X4ft» 

1 0 7 • # # • * * « « * » M a t i n g S t o u a t w J t t 1 a n d O m u l * 

a a l p t o p a v t l a a 

1 0 8 * • * . * • • « * * « <MLaf t tMua 

1 0 9 # # * • # # * * « # The Malsala 
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TABLE 

nmattm wm$*m Film T i t l e 

UO • • • * * * * * * • SNptftMte*# v i t h $mm Typical 

Transi t ion Metal Ion* 

111 # • * * » « * • * « Sono Coaplox !#»# #f the 

Transi t ion MotitiUft 

112 • • • * « • • * • # ta* Apfl %mUmm of c«a#l<«* 

l ag Efisaefeioa® 

113 • mt CmgOm tm 

ttiflesy 

114 ®Wi«r of WUMNI OMMMptt 

i l l * * * « « * * * « ' * M 4 * t U n Hustlns* and A # H«n* 

" l ag #f coapouada 

H i » # « » * » # # * # Mi ttrinastottUR t o QnlAtt t in 

U 7 * • • * • * # # • # M I 4 l » g of « 

dwction Tabl® 

u s # t # • # • * # « # 4 t y p i e a i <MU 

119 « » * • » « . * * » • Klectr ic C«ll« «td tho F « * » 

dsv L n v 

l i o • * # . • % # * # » * Bqp&wtatt Ki igbts of 

121 • * » • • * « » * « Ttio tMtf Sfetmg® B i t t t s f 

122 « » * • « * * « « * fast# dumMMA wifih 

« DOftiOl C«ll 

i t s « # * * • » • * « • cMbStt£*>!»Mttetta(i 
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TABLE 

file Titie 

Itfi f . » » » . , « ! « , * fhn Ca^aT^Sitvarr t m ft#* 

125 * 4 i * * t n § I i 

126 • M « « # * • * * • 11 

127 * • * * • « » ft * ft f f p m s o t timt&m* 

12 e T h « Kalngfsts 

m * * # * * ft * # # • Chi «*4*hs 

130 # * * • a* * # # # ft fltMolne* and lotftn* 

131 # t # # # * f * # *- Bislagm CSMRdtffiy 

132 f f « * • t ft « * t f t l w ^ t w r y fieiMMrtiwnst* will! 

R t l U t tost 

133 * # • t ft • # • • * 1fi« Stslf«* f m t t f 

134 # • ft # f ft ft ft * ft Hytlrogei Sttlfii# 

13$ ft f • • t * # * t • tut for ON&tai 

136 t ft • •ft • * • * # # SitSDg«Rt ARftQfllft, MMl ffttfl© 

A « U 

13? • • ft ft * • ft * i • <RI«$ It# C<*WS«li*dl5 

138 * ft ft ft ft ft § f • t silicon, silicaf and §il£e»t#i 

tSf f ft # # # • ft ft • • Soma Atmllcati<n« of Sllleat* 

ChM&fttty 

140 f • # # • • f ft • ft Hetm# at* MfrtM&ltMgy 1 

141 t # * • • • * • • ft ratals MtMltftgy ti 

142 • ft ft ft • • • • # • m d M&talltisfgy f,fl 
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TABLE 

S « s « l « ttedtor Fllta T i t l « 

143 * # * # f * * * • # IpQR-
144 - * # * I # # # 4 * Sfcael-All#^! 

145 « $ • f # # # # # » Iran*Solutlea Ch*al«fcry I 

14# . • • # # • * • * * Ctwsiitny I I 

147 • ' # * # # • t I # * t n R < o n M t o i 
148 « # # » # # * • • Had Packing of Sphevwi 

149 , # # 4 • # # • # » ftMUMKixig «ft# SiS# Of A M«l#» 

Oil© 

ISO # # # #< * # t * f » Uditfy 5igpl£l«sat 

151 • f # # * f # % * Stmf«eti«ts 

132 , # • # » # t If # • lUitfioftettirlty and Btdlcrtiitn* 

I8lry X 
153 « f # • • * • • * # gadittietivlty tnA SbRdl«Mh«R» 

t u t f y 11 

154 » # # f f # # # • * the dMKd*txy of Ptwtogmphy 

155 * • • # • • * • II # c«Il©id# 

136 * * # # # « # • f * Aaalysl® t 
157 # # • t * * * * qvdtltAf&ve tt 
158 # • # » • # f t * « QuaXtt&ttvii Jlatfiysts I I I 
159 • • • * # • * t * • qtiMlitAfivt Analysis if 

l f§ . * • * * • • # m t Swas«l^a#t of the funeumt 



t ab le XV 

m m IIS® XI MATCHING CONTROL AND EXPERIMENTAL 
GROUPS IN PHYSICS 

Control Sxperim«nt*l 

Subject Otis Subjact Otti* S«T#E*P«** 

137 48 A* 135 51 
B 133 47 i 1 132 47 

€ 128 35 f 1 
%# 126 35 

D 125 33 D* 124 33 
E 124 45 K» 124 44 
? 124 39 F* 124 40 
G 123 48 C 124 45 

H 122 39 ff» 120 41 

I 121 42 I» 119 39 
J 121 37 J* 120 38 
K 121 37 K* 120 37 
L 118 40 L* l i e 41 
M 118 28 K# 119 28 
N 113 35 N* 115 34 
0 109 41 O1 110 44 mw *w 

Mean 122.4 39,6 121,4 39*2 

S.B. 6*8 5*6 5,5 5*8 

»Otl & QnlA»g.e s t e l i s i a i H m M i l l U l f 

igfjffrtlil 2tttft Si !SWSiflP»i 
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TABLE: XVI 

DATA USED III MATCHING CONTROL AND EXPERIMENTAL 
GROUPS m CHEMISTRY 

Control Expertnental 

S u b j e c t O t i i S«T»E*P« Subject Otit* S.T*E.P.** 

A 135 42 . . A* 133 . 41. 

B 129 46 B* 127 45 

C X29 34 C* 129 35 

D 129 28 D* 129 29 

E 128 36 E* 129 38 

F 127 41 F* i ts 40 

G 126 38 G' 124 36 

II 125 43 H» 123 41 

I 125 40 I 1 126 38 

J 124 38 J* 125 38 

K 123 45 K1 123 44 

L 123 28 L* 124 29 

M 122 39 M* 124 39 

M 122 38 N* 122 38 

0 122 37 0* 121 36 

F 120 34 P* 121 34 

Q 120 29 Q* 118 29 

E 118 31 R* 118 29 

S 118 29 S* 119 31 

T 117 34 T* 117 35 

U 117 30 II1 U S 29 

V 116 33 V» 114 34 

tf 116 24 W» 115 26 
X 115 34 X* 114 34 

Y 115 31 y i 115 31 

z 114 32 Z* 115 30 
AA 114 32 AA* 116 30 
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TABLE XVI* 

Cmtml Experimental 

Subject Otis € - •f1 W f> a* 1 #&#r • Subject Otitf* S.T.E.P*** 

ss 113 25 «• lit 26 

cc 113 • 25 • cc1 111 . 25- • 

DD 112 17 DD1 lit 29 

WIS 
xkm 

ita 2-6 EE1 112 27 

FT 3L3L3L 34 FF1 110 33 

m ill 32 m* 111 32 

m 111 24 m* 111 24 

it n o 27 IV 109 26 

JJ 109 28 J J* 109 26 

XK 106 31 KE* 104 m 
Li 106 30 LL* 106 30 

MM 106 26 MM* 106 27 

UN 103 31 IN1 102 31 

00 101 30 00* 101 30 

PF fl 14 FF* 89 It 

Mean 116*7 32*2 116# 4 32 #4 

S.D. 8.4 6*3 
! ! I 

8,3 6*2 

Otis Quldt-SaarliMt Teet 

Sequential Yeats 

Mental Jenifer 

Progregg»Sciaage 



APPENDIX II 

DESCRIPTION OF THE HEASURING INSTRUMENTS 

A. am m a uL 
Ommm* 2a«—Thia i« a gtt>u*» intolliganee teat consisting 

#f *lghty it«t*s» inc i t ing wjtfd meaning, verbal analogic*, 

scrambled ssntenoosp' of fwovasbst logical 

mwni t tg t nurobsr *•*!««» arithmetic wmaowijig, «nd toslgp 

analogies, Actual testing tlam i s thirty minutes* Split-

half rel iabil i ty ©£ »91, #92, and #91 mm m* 

ported for this e««fc 1» gradea 10, l l f and 12 m-Bpmti&mly* 
Tliis teat haa been shown to have m high «8ml«tlaR with 

many at the better test* of intelligence <2f pp* 496-299)• 

B» Ihe sequential Tsata of f.pmxmA..* 
iwqmwwim iP^PlP^ISiiPPWPW fPWSwP ^pw^-pw-'i •» WWVWPJ'w " w Ĥtj-MI'LUUVU n« 

sejaaaa* 2B>—this la a ataadtardlsed tm^&f g«Hnd 

mhimvrnmmz in mltnm* I t consists of eighty questions 

dustgjtiKf to taessure akill in identifying scientific prob-

lama, ability to interpret data, abili ty to suggest hy-

potheses, and ability to reason quantitatively and ay»-

helically. Thia teat has content validity as the leans m 

the test pfupmrud by selected groups of tesdtisfs la 

tha aciance f ie ld. Th® publisher of thia tast indicates 

in eh@ techniesl report concerning s»T.£*f.*.»Sei|*MHi that 

SB 



i f 

h® oxpoot* to vufco ««plricai ohoekt of m!Wity § but amm 

hmm been forchnowiisg to tfit# date <3, p* t ) # mm study 

hao boon mado vhteh h*a m m boating m this oattor* A 

correlation of *6? wm found by on# Invoatlgator wh«i ho 

cwparod tooroa mad school gvadoa la s«l* 

oneo <4f p« 26)* Xatomal tianalatanoy of tho tote hat 

boon . by mm of (ho RototfwHttofdton Fowoia 

fnwtty* An appiioatloti of thla fotnula pttAaMi.t Mi l* 

abi l i ty ©oof f loioiit of • 87 (3t p* I0)t 

C# %o Aaanrlean Chemical 8oolofc»««atli«i*l gjsloguM* 
<WEP|^M^SiiSlpplPw 

jfryftplfr Aaaagjatton-Iilflh School gfc#wi^fe» Iftst-Ifim ' 
-,jjwiiwj,i4 y»« wmji v m ' i M M i u i i p w m p n M P i i i M m m m m m m m • t R o l i i p n g i M i W M |RwViMPisiii~ 

iffi.*—Ihla 1» m 0ighty«wiitttt0t 100 ttm standardImmI 

foaf of mmtmvy &<ektmwmmu m® toat waa by 

tho mmAmtions Comdttoo of ttw DlviaUgi of chmiaal 

Kdaeatiaii of tho chooleai Ss#t@tyf Thia tarn of 

the toat ia to© meant for xuviova to Mm bean wmSm in 

«fc« tlt«niciix«# bonwoi? thl# fow l® a revialon of tho 

1998 mmim tAtieh provod * reliable arid w i l d t u r n of 

etiamiatry aahievfnent (2, p# 27f>* 
D« l a . f t o t e l H l f t t t M W M m f t o l i t 

M l t a i S I I l i * atandavdised teat of phyaiea 

MhleWMnt* Tho ftm* f a f t • ta§@d la thia aftsdy each im» 

aiat of feitty*41«» wltl.fi.®- ohoioo questions built awwid 

• t* ox eeven phyaleal eltttationa* fh# queitlone are so dn* 

sip»@«l *a «o moaaitve problem solving Ability at wall at 
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knowledge of facts end principles. Very few question# oen 

be answered fro® mere recall of statements made in the 

text (3| p. 4). While there have as yet been no studies 

made to determine the empirical validity of these tests, 

the ability of the eonolttee which designed the tests 

seen* to aasure content validity. Included in this cosi-

nittee were Frederick Ferris and Frank Fornoff of Sduea* 

tional Testing Service and Henry Chauncey of the College 

Entrance Examination Board (5, p. 3). The reliability of 

these tests has not been reported. 

E# The American Institute for Research Physics 

Achievement Test.—This test was designed for the American 

Institute for Research by Educational Testing Service# It 

is still in an experimental state, but the directors of the 

Asierican Institute for Research released it fo* use in 

this study# The test consists of a series of six thirty-

minute, forty-item, multiple choice tests designed to 

measure the specific content covered in the Harvey White 

film course in physics« The six tests are Electricity £» 

a « m m y u> um. I , urn. u> «><S O K -

tronics. No validity data have besn established for these 

tests. Using the Kuder«Rlchardson Formula Twsnty, the 

following reliability coefficients have been obtained! 

X—.77, j|tj|,igS|i,g,i.lE JUL**^ lajLBfcLfe and 

Llnfit JX—.77 (I). No reliability information has been 
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reported for either the Atomica t e i t or the 
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