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CHAPTER 1
INTRODUCTION

In the suwer of 1960 the Big Spring, Texas, Indee
pendent Schogl Distyict, in canjunetion with some of the
smaller scheols in its ismediate area, purchased a filmed
physice course and a filmed chenistyy courge at a com=
bined cost of appromimately $27,000, Purchase of these
filmed selonce eoursges by the Pig Spring Schools was part
of their concentrated effort to improve the existing scle
ence program,

In Pig Spring Senior iNgh School the fllms were
scheduled ns supplements to the regular lecturae-laboratorvy
epurses at a period before the usual beginning of the
gchoosl day aad at a noon peried, 7he three sclience teach=
ars whe were comnected with the project were eaech given an
additional stipend of approximately $100 per month to pre-
view the filme and to show than at the pre-schosl and at
the noon periods esech day,

Sinee the Films' total cost of almogt $30,000 repra=-
sented s considoerable monetary investment, and since both
studenty and teachers were spending 2 groat deal of time

in these courses, it was rvacopnizsed that there euisted a



need o determine the effectiveness of the filmed courses
when used in this supplementary manner., The present study
was made to meet this need,

Statement of the Problem
The problem of this study was to detewmine the effec-
tiveness of using filmed courses in physics and chemistry
in addition to the traditional lecture-laboratery courses
in high school.

Definition of Terms

1. The Harvey White Courge refers to the filmed
physics course produced by Encyclopaedia Britannica Films
and taught by Harvey White, consieting of 162 thirty~
minute films,

2. The Iphn 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, Ihe Lecture-Laboratory Course refers to the sci-
ence course taught in the traditional mamner,

4., The Experimentsl Group refers to that group of
students who were taught by both the filmed course and the

lecture-laboratory course.

3. The Contreol Group refers to that group of students
vho were taught only by the lecture~laboratory method,



6e SsTsE,Ps-~Science refers to the science section
of the Seguential Tests of Educational Progress.

7. RaSaSsC, Test refers to the Physical Science
Skudy Committee Achievement Test in Physics.

8. Qtls Test refers to the Qtis Quick-Scoring Test

of Mental Ability.
9. 0tds 1.Q, is used to designate the intelligence
quotients for particular students as derived from their

performance on the Qtis Quick~Sgoring Test of Mental
Abllity.

10, A,CeS,~~N,S,T.,A, Test refers to the American
Chemical Soclety--Natignal Sciemce Teachers Assogiation
liigh School Chemigtry Jest-Form 1959.

11. A.I.R. Tgat refers to the physics achievement
test designed by Educational Testing Service for the Amer-
fican Institute for Research.

12. Lecturg-Demonstration Film refers to a film in
which the lecture is illustrated with demonstrations by
the instructor,

13. Laboratory-Practicsl Filw is a film in which the
laboratory experiment is the main feature with comment and

guidance by the instructor,

Hypotheses~-Physics Experiment
1. A group of students who have completed both the

filowed course in physics and the lecture~laboratory course
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in physics will show no significant difference in gain in

knowledge of the facts and principles of that science when
compared with a group of students who have completed only

the lecture~laboratory course in physics,

2. A group of students who have completed both the
filmed course in physics and the lecture«laboratory course
in physies will show no significant difference in problem-
solving ability in that science when compared with a group
of students who have completed only the lecture~laboratory

courze in physics,

Sub-hypotheses~~Physics Experiment

1., There will be no significant differences between
the gaine~scores obtained by the control group and by the
experimental group on Pazt I of the P28,8:C, Tegt as meas~
ured by a test in September and a retest in February.

2. There will be no significant difference between
the gain-scores obtained by the control group and by the
experimental group on Part 1l of the P,§,5.C, Tegt as
measured by test-retest at the beginning and at the con-
clusion of the experiment,

3. There will be no significant difference between
the gainwscores obtained by the control group and by the
experimental group on Part I of the P28548.C, Test as meas~

ured by a testeretest at the beginning and at the conclu«

sion of the experiment,



4. There will be no significant difference between
the gain-scores obtained by the control group and by the
experimental group on the total P,5,5,C, Test as measured
by test-retest at the beginning and at the conclusion of
the erperiment.

3¢ There will be no significant difference between
the gezin~-scores obtained by the control group and by the

experimental group on the [lg 1 section of the

Asl:Re Test as measured by test-retest at the begimning
and at the conclusion of the experiment.

6, There will be no significant difference between
the gainescores abtained by the control group and by the
experimental group on the Electricity 1] section of the
AeleBe I@8Et a8 measured by teatwretest at the begimning
and at the conelusion of the experiment.

7. There will be no significant difference between
the gain-scores obtained by the control group and by the
experimental group on the Light I section of the A l.R,
Iest a8 measured by testwretest at the beginning and at
the tonclusion of the experiment,

8« There will be no significant difference between
the gain-scores obtained by the control group and by the
experimental group on the [jght 11 section of the A,I,R.
Iest as measured by test-retest at the beginning and at
the conclusion of the experiment,



9, There will be no significant difference between
the gain-scores obtalned by the control group and by the
experimental group on the Atomics section of the A,1.Rs
Test as measured by test-retest at the begimning and at
the conclusion of the experiment,

10, There will be no significent difference between
the gain-scores obtained by the control group and by the
experimental group on the Elactronics section of the f,]4Re
Iggt as measgured by test-ratest at the beginning and at
the conclusion of the experiment,

11, There will be no significant difference between
the gaine<scores obtained by the control group and by the
experimental group on the total A,I,R. Test as measured by
test-rategt at the beginning and at the conclusion of the

experiment,

Rypothesis~~Chanistry Experiment
A group of students who have completed both the filwmed
course in chemistry and the lecture-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 lecture~laboratory course in chemistry,

Sub«hypothesis-~Chemistry Experiment
There will be no significant difference between the
gainegcores obtained by the control group and by the



experimental group on the American Chemical Soglety--Na-
Test-Form 1939 as measured by test-retest at the beginning

and at the conclusion of the experiment,

Limitations of the Study

This study was limited to the measuring of the effec~
tiveness of the films in question thrpugh camparison of
gains in knowledge of the facts and principles of physics
and chemistry as measured by certain achievement tests and
through comparison of the gaing in ability to apply that
knowledge in problem solving. No attempt was made to measge
ure changes in attitude which may have resulted from use of

the film courses.

Basic Assumptions

1. It was assumed that the instruments used for
matching the 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.

2, It was assumed that the matching of pairs of stue
dents having the same teacher eliminated any difference in
teaching effect which might have influenced the results of
the study.

3. 1t was assumed that those students in the control
groups and those students in the experimental groups were
equally wmotivated,



Badkground and Signiflcance

Authorities have written concerning the need for con-
tinuing evaluation of audio-visual materials, Many have
specifically called for carefully controlled experiments
in this arvea,

In 1949 Bentley stated, "If we ave to secure audio-
visual aids that actually enhance learning, careful ex~
perimental studies should be made, testing their value be~
fore they are made available for instructional purposes in
the classroom"(2, p. 381).

In a surprisingly similar statement also in 1949 Johne
son concurred with Bentley by stating, “If we are to se-
eure audio-visual aids vhich actually enhance learning,
careful experimental studies should be made testing the
claims made for them before they are made available for in-
structional purposes"(6, p. 372).

Rainey in 1951 stated at the Third Stephens College
Conference on the Effective Utilization 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 what there was
of value and how they might more effectively use educa-
tional films for the improvement of instyuction and the
conmunication of ideas (3, p., 1).

In 1953 writing on needed research in audio~visual
methods, wWittich (11, pp. 99-105) stated that the greatest
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necessity was to conduct searching, validly structurad
studies in the role of audio-visual materials as they may
be effectively used to acecomplish long recognized objees
tives In traditional subject matter aresr. In one of a
number of speeific recomsendations for needed rvesearch,
Wittich cited a pressing need for experiments which would
determmine to vhat extent retention and assimilation of

facts ad concepts in botany, chemistyy, and physics are as-
sisted or impeded when motivated by selected educationsl
sound films as 2 supplement to traditional methods,

In 1957 1iller (7) concluded that most filme were
evaluated asimply by having “experts" look at them., Bmpha=
gizing the point that the fate of large investments depends
on the decisions of the "experts”-~decisions in which there
is no check of wvalidity, he stated that quite possibly the
"experts" were making wrong decisions and wasting much
money. It was Miller's recommendation that the judgment of
the "experts" be validated against factual data on the acw
tual teaching value of the film or film episode (7, p. 12).

The need for careful experimental evaluation of all
educational films ¢ited by the above mentioned educators
has been emphasized and made more pressing by the rapid
growth of school pepulations coupled with the belief of
some educational leaders that greater use of films is one
weans of meeting the crisis of many students, few teacheors,

and ewpanding curricula,
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In no azea hag the nead recelved greater attention
than in science, The succesaful lawnching of the £ircst
Russian satellite in Detober, 1357, precipitated an urgent
demand from almost all segments of the population of the
inited States for increased resources and affectivenass in
the field of seience teaching., It was gamerally vecopnized
that there existed in this country an acute shortage of
science teachers and that the science teachers then avalle
able vere quite often inadoquately prepared to do an offee~
tive job in the teaching of the more advenced seionces,

In an effort to find some solution for the pressing
problana of seience teacher shortage and inadequacy of
seience toacher pyeparation, the Mund for the Advancemant
of Bducation begun 2 study of the faasibility of using come
plete filmed coursas to teach science in high school (3§,
pe &), The directors of the Tund for the Advancoment of
Bducation bellevad that these courses could help ta alle~
viate the problen of the shortage of trained science
teschers as well as pyovide an eppertumity for the trained
teachey teo immrove hie effectiveness,

The fivat of these films to be produced was a ecouvse
in physice entitled, Introductoery Physics qn Filme This
film was developed under the guidance of a committee of dise
tinpuished aciantisteeducators vecommended by the National
Acadeny of Selence, M, H, Trytten, director of the nffige
of Sclentific Personnel of the Hational Acadeny of Science,
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vas designated to serve as chaizman of this plaming com-
nittes,

Thie committes felt that the moat important factor in
the development of an effective film couvse was the selace
tion of an exceptionally wellequalified teacher, They ce=
lectad Narvey Vhite, a faculty nember of the University of
California at Perholey. ‘Mhite has been characterized by cne
eperienced achool adnministrator as a teacher with come
plate mastery of hs subjlect and a talent for fluent prew
sentation {1, r. 8)s o possessea ovey twenty vears of
cxpariance in the teaching of physiecs and has had conside
erable experlance in television and tha production of edus
cationsl fime (5, p. 7).

The Hawvey Vhite course was filmed at the same time
that ‘hite presonted it aver televieion in Pittsburgh,
Fenneylvanla in 123£, on Sonday, Ycednesday, aad riday of
each weelh “hite gave what he temned "lecture-demonstras
tlons”, and op Toesday and Thursday of aach week he pre-
santaed vhat he temnad “labovatory-practicsls.”

The Tarvey vhite couvee consiets of 162 separate but
sliphtly overlapping thirtyeminute films, The filwg ine
elude forty~four ou mechanies, fiftcoen on properties of
matter, eleven on smmnd, three on srecial lassons (slide
mle, algebya, and trigonometry), eighteen on light {(op-
ties), a fwentyefour on electricity and magnetism, nine
on atomic physics, eight on electronics, four on quantum
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optice, snd seven on nuclear physice, A coaplete list of
titles and the oxder of prasentation of the individual
f3ims ean be foumd in Table ¥IIT &n Appendix I,

The acceptence of the Harvey White course by numerous
public and private schools throughout the country prompted
txye A0
2wy Course. The teacher selected for this course

the production of a second filmed ecourse, CNCHAR

was John Paxter, a faculty membar of the University of
rlortda, One research study temms Paxter’s presentation
1n the filmed course "clear, logical, interesting, and
painstaking” (8, p. 21).

The lJohn Daxter course, which was produced by ey
clopaedia RPritannies Films at Vilmette, Iillinols, consists
pf 160 thirtywminute filme with approximately the sama or-
ganization as that of the Harvey White course, Areas of
chemistry covered by this course include classification,
atomiec theory, the mole concent, kinetie theovy gases,
atomie structure, chamical veactions, chemical equilibrivn,
rates of vesctions, structures, relative reactivities, the
perlodie chart, and deseriptive chanlstyy (%, pe 14), Ap~
proximately thirty per cemnt of the material in the John
Haxter course ig presented in a manney entirvely differemt
than that used in existing high school texts (10, p. 1).

A complete liet of titles and the order of prasentation
ecen be foumnd 4n Tseble ¥IV in Appandix I,
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Purchase of the Marvey Yhite course and the John Raxe
ter course was one part of an over-all endeavor by the Rlg
Snxing Schools to improve their sclence program, Of majoy
benefit in this effert was the passage in 1936 of the !ia~
tional Defense Vducation Act which provided funds for the
purchase of science equipment.

A comprehensive propran of sclience in the elementary
grades ome through sizx hag been developed with these funds
made available under Title 117 of the Hational Defense Ed-
ucation Aet, This 48 designed as 2 developmental program
in scope and sequence and has been augmented and enriched
with equipment and teaching tools such as sclence kits,
sortable laboratories, models, apecimens, equipment and
supplies for experivents, library baocks, film stripe, and
films,

The program at the elementary level has paved the way
for an enriched nrogram of sclence in grades sewm, eight,
and nine=~the junior high school lavel, Provision has been
made for the more talented student in science to slact bie
ology at the ninth-grade lovel in order to make it possible
for him to take chemistry, physiecs, and & year of advanced
science, in that order, in the senior high school. Thie
provision demands adequate, fully equipped bilology labaora~
tories at the junior high echools,

Laboratoriaes for all science ¢suvrses in the junior
hizh seheol heve been provided, They have been adaquately
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equipped with laboratory furniture and necessary science
equinment, The major part of this has been done under the
provisions of Title 111, but supplementary funds frem loecal
sources have aslso been used,

At the ssnior high school extensive ramodeling of exe
isting laboratories, fumiture, snd equipsent has been &
part of the concerted effort to improve the science pro=
gram, Coupled with this has baen the addition of new labo~
ratories, science equipment, and other facilities,
| There has been no concern over a danger of creating
an imbalanced prograw because of the immediate wmsphasis on
science. This euphasis came as a result of the recognition
that this area vas wesker than other areas of the curricu-
lum dua to rapld technological developmente and resulting
teaching lag. This weakness was made evident by data obw
tained in syatemewlide achievement testing covering the en~
tirve curricular area, Results obtained in the 1957458 ad-
ministration of the lgws Tests pf Iducaticnal Develomment
ravealed that the subject area of sclence fell over twenty
percentile points lower than did the fields of grammar,
1iterature, social studies, and mathemetics (9).

The schools of the Big Spring aystem serve sbout 6500
students, The majority of thesae, over 6000, attend the
nine vhite elementary schools, the two white junior high
schoole, and the white senior high aschool., 3Sone 300 Hegro
students attend the one Negro elementary school and the
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combined Negro junioveseniox high school. Two Negro stu-
dents attemd the vhite senior high school,

The schools are organized on the Ge3»3 plan with
block graduation from the elementary schools to the junior
high schools. Gradustion from junior high school to sen~
ior high school is dependent upon the number of credits
earned during the ninth grade, During the year covered by
the present study, 1960-61, nineteen credits were vequived
for graduation from high scheol. Intluded wexe Chese TYew
quirved courses: thres years of fnglish, two and one-half
years of social studies, two years of mathematics, and two
years of science,

Ability grouping is usad at both the junlor high
schools and at the senlor high school in the subject of
mnglish. Those studemts planning to attend collaege are
urged to take four years of English, three years of scle
ence, three years of mathematics, and three years of &
foreign lLanguage, Three lsngvages, French, Latin, and
Spanish are offered.

Although the student population is not ahove avaevage
in ability, alaost seventy per cent of the graduates en-
tar college. This large percentage is probably a result
of the presence in the community of a welleregarded jun~
lor college, Howard County Jhuniox College.

The administration and school board of the Blig Spring
Public Schools hawve demonstrated a determination to keep
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pace with the ever-inereasing educdtional needs of the
children of the commmity. This determination is rae
flected in the effort to improve the sclence program of the
system by puvchase and use of the filmed courses in phys-
fes and chemistry.

Ap all schools contemplating the use of these filmed
courses ave faced with the difficulty of scheduling them,
1t was aseumed that thie study would be of considerable
value an 2 guide to their decisions regarding utilization.
The method studied is one of the simpler and more practie-
cal ways to use these educational films, It is only
through continuing studies of this nature that the fund of
knowledge concerning the offective uge of educational mo«
tion pictures may be ewpanded,



f

2.

3

G

7,

8

CHAPTER RIBLIOGRAPHY

Nentley, Raloh H,, "An Experimental Fvaluation of the
Relative Effectiveness of Certain aucsmnvuual
Alds in vmaticmal &gﬁculmr@ « pamal

mcyampaedia Britannica Tilng, Inc, chellenge
Progress, Wilmatte, Ill.inois, 1981, dhe ol

Grassell, Edward Miltem, "An Evaluation of Educational
Films in the Teaching of Hs.fh Schoel Physies in
ggg " Ann Arbor, University Mierefilms, Ine,,

Johnsony, Donovan A,, "An “xperimental Study of the Bfe
fectiveness of Filme zmd "umwi,ps 111 Taaching
(wamh, T j

Millex, Heal E., "@mphlc ”miﬁatim and the Crisis

in Sdecation,® Audie o Reviaw
v (Dmmﬁar, 183 M ’
sahmhar%ﬁemﬂml An .am; sens in the Use of Iilms

17



18

10, Sumexs, Donald R,, “Comparison of Existing Wigh
School Texts in Chemistry with the Content of ‘Ine
troductory Chemistey on um, tv Classboro, New Jere
sey, 1959. (Mm&mphada

11, Mt’eieh, mtwat Aoy “Nmm &asoamh 1:: mdia»w?ual




CHAPTER I7
REVIEY OF RELATED LITERATURE

Although there have been many studies made concerning
the usa of filme in education, many of which have dealt
epecifically with teaching science, there has been no evale
uastlion of the use of filwed courses comparable to the pres«
ent research. For purposes of ovrganization the studies
renorted in this seection have been placed in three cate-
gories, These are:

A, Studiesz Comparing Filme and Film Supplemented Tne
struction with Other Methods of Inatruction

8, Studlies Comparing lse of Filws Alone with Other
Methods of Instruetion

€. Studies Nelating to the Use of Films in Teaching
Setience,

organization within each of the above categories is

chraonological,

A. Studies Comparing Films and Film Supplemented
Instruction with Other Methods of Instruction
Several astudles have cempared films and film supnloe
mented instruction vith other metheds of instruetieon,

1¢



20

These other methods have tncludod sueh things as lectuves,
laborotorve-exporinentation, and combinations of the two,

I 1941 Pell, Cain, ond Lomoremn (3} compared groups
taught using eight March of Time Films with gyoups Laught
by traditional methods, 7Tho study included fifth, seve
mth, ninth, and elevemth-graders from the Santa Barbarvs,
¢alifornia public schnols, and the nateched groups ranged
in size from fiftye~aipght to ninety pupils, These lovestix
ghtors Sound differences in infomaiimmal leaming in
favor of growps using films at all levels. In the sevanth
and eleventh-grade groups this difference was significant
at batger than the sne per cent leval of confidence, In
the fifth-zrade grouns the difference was significent at
better than the six per et level of confidence, The
differonce found in the ninth grade, althoupgh favoring the
fiim groups, was not statistieslly significent,

Also in 1941 Yrasker (13) investigated the comparae
tive effectivencss of twn mathods of using educational mo~
tion piotures and the traditional instruetional method. e
used a contrelled experiment to compare lavge flilme-taught
grouns, smell filmetaught groups, snd lecturestaught
groupe, is conclusions wore!

1. S5mall {classroom size} film taught grours

%ﬁﬁ& g:‘én gma!:ama {auditoriun slize)

2. lMotim pletures are an effective teaching
dovice,
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3. tevely showing an educational £ilm does not
prove affentive enough to warrant stonping
there,

4. In ovder to achieve significant leamning
rosults, students need direction in the
study of the fila (13, pp. 21-22),

In 1949 Bentley (4) veported a study comparing 2 filme
taught group with a group teught by traditional methods,
The film used was a sound film on the subject of howe guve
daning, The study revealed a sigmificumnt diffevance on in-
formational lasming in faver of the film group, however
thern was no differenca in tho amount of retention between
the two groups,

The effactivencss of educational filme in the instrue~
tion of plene geometry wvas investigated by Johnsen (12) in
1949, uUtilising twelve schools in hie study with each
school having at least two sections of plane gecmetyy, he
found no significant differences in iwmediste informational
gein betwean groups using filma and proups being taught
traditionaliy. From results obtained in his study Jolneon
concluded that filus could be used most effectively Af they
supplenented, but did net markedly svevlap, the materisl
prosented in the ropular class instruction.

andervson (1) in 1951 compared the affectiveness of
four methods of veaching blology in high school, In a con=
trolled experiment he compared the pain in achievament of a
group teught by the lecturesdemonatyation method, a proup



taught entively by film {efghteen filws), a group taught
entively by laboratory experimentation, and a group com-
bining film and laboratory instruction, The atudy re«~
vealed no significant difference in schievesent among the
lecture-demonstration group, the film group, and the lshoe
ratory prwun, but the film-lsbaratory sroup made s sig-
nificantly greater gain in achievement.

In 1956 Anderson (2) again compared the effectiveness
of different methods of teaching biolegy in hiph school.
In this study he compared the gain in achievenamt of a
group taught by the traditional lecture«labovatory wmathod,
a group using film supplemented instruetion, and a grouwp
in which impovtant areas of the supplementary films were
strassed before and after viewing, Although this study
vevealed no sigmiflesnt diffevence in achiavensnt anmong
the three groups, theme was some indication that important
parts of educational films need to he stressed Lf optism
effectiveness is to ba attained,

By  Studles Comparing Use of "ilms Alone
with Other Vethods of Instruction
The majority of recent studies dealing with the use of
educational filme have compared the use af filme alone with
& variety of othar methode of instruction. The mest recent
studles have concewned themselves with the evaluation of
complete filmed courses,
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In 1530 napp (15) compared o sound file, [lectrostats
igs, chowm twice with Intetvening comments by the Lnstruce
tur to direet attention to certelin polnts before the second
showing, with & "superior tyne loctuve" of (ifty wminutes!
davation on the sane material, The two collage physics
classes in vhich the difforent methods were used weve asked
to raad that portion of the testbook covering the material.

Lapny veported a difercnce fovering the film-taught
group, but the fact that the groups wvere not ogquated and |
that the muaber and method of selection vere not reported
suies the valldity of this study diffiicult to ascertain.

In 1943 oban (10) in one porticn of & twoepart axe
purinent coundueted by the leseavch Section, Ammy Plctorisl
tervice, of the Unitad States Amy, compared & legson
taught emtively by & sound film, Pyelude tp war, with a
demenstration lesson taught by an inetyuctow, Ysing data
from groups oatched on the basis of sge and educational
level , lioban concluded that teaching by f{iim was equal to
teaching by the average teacher,

n 1947 Hall and Cushing (¥} investigated the velaw
tive efficacy of 3 sound £ilm prasentation and a lecture
with enlarged illustrations in instructing matched groups
of college {rxeshmen in thrwee sclence toples, lalaris, ihe

o8 9f the Diesel Lnadnes and The Use of the Microm-
ekexs These resaawchers found no significent differences

in the effectiveness of the two methods and theorized that
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superiorlty in leaming results from the rolationship of
the peculiar qualities of the learner to the methed and g
not inherent in the method aleme.

Vandermeor {21) in 1794Y nade an extensive study of the
relative effectiveness of three mothods of teaching ninthe
grade science, In the [irst method the group saw fortye
four sound films twice, Tn the second method the group saw
the forty-four sound films tvice with this mstmaﬁm supe
piamentad by speclally prepaved study guldes, The third
method utilized the traditional lecture~demonstration,
Vendemeer found no aignificant differences when he come
pared geirs in knowledge of three matched groups each utie
lizing ome of the above metheds, Ye did point out, however,
that the filmealane group finished the material to be cov~
eved sbout twenty per cent guicker thmn did the gther two
groups whiile experiencing no reliable deevement in leamning,

in 2 pllot evaluation study of Dneyeclopaedia Britannica

LEedietery, Thysica on ¥iln, Sclemce Nesearch Age
gociates, Ince. (3) in 1556 compaved traditional and film-

tought groups in fortyenine high schoolg. Analysis of
scores obtained by 1161 students ravealed s etatistiecslly
stgnifleant difference between the galne-scoves of those
students taught by the film and thosec students taught by
the traditional method., This differemce was in favor of

the fillmetaught group.
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glehart, Schwaghtgen, and Nee {(6) in 1939 conducted
an extensive compariseon of the relative efficacy of Intio~
ductoxy Physige sn Film end traditional phyeles instruce
tion, The atudy included approximately 1600 students in
twenty-five Chicage public high scheole. In the first part
of the experiment the achievement of 692 students who were
taught entdwely by viewing the 162 half«hour sound films
via television was compared with the achievemant of 906
students whe were taught by the traditional method. The
filmetaught group had en aversge scove of 72.0 and the tra«
ditional method group had an average scove of 66,7 on a
test designed to measure knoviadge and wnderstanding of nue-
mevous lmportmmt principles and thelr applicstions, Al»
though the groups were not equated in any way, the invaatie
gators concluded that these data were evidence of the de«
clded affeativeness of filmed inatruetion (6, p. 2).

In another poztion of the Chicage astudy twe groups of
307 studenta, each matched on the basis of intelligence,
were taught by the above sutlined methods, Ueing the same
test as in the firet part of the experioant, the investiw
gators found that the film-taught group had an average
seove of 71.4 vhile the traditiomal group had an average
score of 71,3 (6, pe« 2). The investigatore conicluded that
vhan equivalent greups arve compared, the group taught by
films does as well as that receiving traditional instruction,




26

In discussing the results of this portion and of the overs
all atudy, Englehart, Schwachtgen, and Nee point out three
factors which they feel handicapped the learning of the
film group, These factors included: (1) the film group
was younger, {(2) the film proup had less preparation in
mathematics, md (1) the filw group carried a twenty~five
per cent heavier class load, The validity of these fac~
tors as handicaps L8 questionable, One study, (Homman,
1961), found that neither prior science nor mathematics
preparation was significant in achievement of film«taught
or traditionally taught science classes,

The third portion of the Chicago study compared the
scores obtained by the filmetsught group on & standardized
physics test with national norms based on the scores of
2181 students in seventy«seven high schools in nineteen
gstates, The group of 117 film-taught students schieved a
national percentile rank of seventy~eight. In the absence
of an equated contrel group this reported result s of lite
tle significance, however the investigators made this come
ment, "Tha average 1.Q, of our group was 116, while that of
the 2181 students just referred to was 114, hardly a suffi.
cient diffevence to explain the gratifying achievement of
our groun of 117 students.,." {6, p. 2). Of particular in=
terest in relation to the present ressarch was the conclu-
sion reached by Englehart, Schwachtgen, and Nee that ss a
result of the Chicago experiment, a type of instruction
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naking use of filmed courses and adecquate teacher supple~
nantation could be envisionad that wight excel in effece
tivanass both the filmed instruetion and the traditienal
instruction,

In a atudy cenducted at the (niversity of Wisconein
undar & grant from the Pund for the Advanceament of Eduwe
cation, Gavside (7) compared students taught by Inkyodus
toxry Ihysigs on Film with students taught by traditiomal
methods, Hth data from 1332 students from sixty non-mete
rvopolitan high schools in Visconsain, he found no signifie
cant diffevences in gain between the two groups on a gtands
ardizsed test of achievoment in vhysics, then the filue
taught astudents ware compared with control students on spew
aial tosts containing the additional material found in the
filme, a significant dfference favoring the film-taught
group was found, On teste of retention it was rvevealed
that the group taught by traditionzl methods was signifi-
contly superior.

Schenberg (18) in a study conducted in Erassus Hall
High Sehool in Hew York City in 1959460 compaved the effegw
tiveness of the Encyclopaedia Britannica Films' complete
11 course in chemistry with the traditional method of ine
struction, Utilizing sinteen paivs of high ability studemts
matehed on the bhasis of three factors, the student's intel-
ligence quotient, the average of tha final marks in major
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subjects at the and of the fall temn of their sophomorve
year, and the average of the final marks in major subjects
8t the end of the spring tem of their sophomore yeay, the
investigator concluded that there was no significant dif«
ference in achisvement of the two groups as messured by
tasteratoot technidque using a standardized tast of cheme

Schenberg eoncluded that films cannot replace the
teacher but that under cavefully aontrolled conditions they
can supplement his efforts. He found a major limttation of
filmed courses in that they cannot anticipate the many and
varied quastions that inevitably avise in the minda of the
viewers nor can they stop and answer these quostione, As
4 regult of this study, he recommended that a similsar ex~
periment be made to determine whether the filmed course
wonld be as succesaful with a groun of average ablility stue
dents (18, p. 21),

Grassell (8) in 1960 compavred the offectivencss of &
complete filmed ¢ourse Lo physics with the effectiveness of
s traditionally taught course. MHis study utilised dats obe-
tained from twentye-ome physiee classes in sixzteen Oregon
high echoole, With control and emperimental groups matched
on the basis of scores obtained on the Taman-ligiemar
af Mental

BRI ILE ANRS Pucis
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ag (Sgionge seetion only), and the Dun~

m W Togk, Grassell used the pro-test, post-tast
technique to detemmine differences in gain betwesn the two
teaching methods. Using simple analysis of varianee and
Chi~square to teat for signiflicance of obtained differe
ences, thig investigator found that although the filmed
courss was no wore effective than the traditionsal ocourse
in tesehing the facts and principles of physiecs, it con~
tained presentations md demenstrations that neithar tine
nor money permit in the more typtoal classroom situation,
Graseell also raported that although the gtatiatical data
revealed Havvey White, the teacher of the filmed course,
to ba only about equally as effective as the avevege high
sehool physies teacher, the teachers and students involved
in this study were of the upinian'that he was markedly mue
perlor,

Howman (11) 4n 1961 cempaved the effectivences of a
conventional course in high school chemistry with that of
2 filmed vourse, Encyclopaedia Britannica Filws' Chemigtry,

Tant, M ],m, for g:m-tuat:&ng and mtﬁt&sem@ aﬁ
matched cantrol and awperimental groups, he found that
those students taught by the tyaditiendl wathod made sige
nificantly greater gaing in achievement then did the
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filmetaught group. In addition to his finding concerning
effectiveness, Homman veported (1) that neither sciemce
nor mathemstics preparation was a significant factor in
achievement, (2) that instruction by films needs to be
critically analyzed and teachers should be trained in the
use of filmed ecourses, (3) that girls are as capable ss
boys in learning from filmed instruction, and (4) that the
quality of prior ptapuratian in science is & puch more im=»
portant factor in achievement than is the quantity of such
preparation.,

C. Studies Relating to the Use of
Filme in Teaching Science

A preponderance of research with educational films
has dealt with their use in teaching sclience. It seens
apparent that educators have long recognized that this
medium bf instruction was peculiarly adaptable for use
with this portion of the curriculum,

Three studies conducted by Lepp (14, 15, 16) cone
cerned the use of €ilme in teaching physies, The first
study was to detemmine the effectiveness of using a filwm,
Yolecular Theory of Matter, as a review of material pre~
viously covered, Although the control and experimental
groups were not equated, the control group had the best re-
cord on prior classwork in physies, Results indicated a
significant difference on a test of information favoring
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that group of physices students which had used the film for
review pumases,

The second study by lLapp (14) also made in 1939 was
to deternine the effectiveness of 8 sound aotion ploture,

migs, a8 a means of teaching a lesson in cole

lege physics, A pre=~test and postetest technique ueing a
thirtyeseven item objective test of information covered by
the film was used for the dual purpose of matching the cone
trol and experimental groupe and of determining the differ-
ence in gain between the two groups, Both groups saw the
film twice, but prior to the second showing the experimensw
tal group was given & study sheet listing impertant things
to look for, Scores on the objective test revealed that
the group using the study sheet had a ten per cent larger
gain than the control group, An analysis of the data
brought to light the interesting faet that the upper quare
tile gained most by the use of the study sheet while the
lowast quartile indicated confusion as a result of using
the study sheet,

In 1941 Lapp (16) repeated his second experiment with
changes in the film evaluated and in the design of the
study sheet. Using control and experimental zroups
matched on the basig of & fifty~seven-item tagt of factual
information contained in the second film, The Elec
investigated the comparative effectiveness of viewing the
film with and without the aid of a study sheet, Data

& X08 y he
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sbtained from 2 post-axperiment administration of the test
revealed g8 gain significant at the five per cent level of
confidence in favor of the group using the study sheet,
Further enalysis of the data showed the study sheet to be
most effective in the lower three quartiles. Lapp attribe
uted this last result te improvements made in the study
sheet so that it would not have the undesirable effect of
directing attention away from some parts of the film,

The previously reported studies of Hall and Cushe
ing (9) in 1947 and of Vandermser {21) in 1949, dealt with
the use of films In teaching sclence., These investigators
gtudied the areas of physiology, physics, and general scie
ence,

Smith {(20) in 1949 utilized data from the Nebraska
Progress of Educational Enrichment Through the Use of Films
to investigate the relastionship between intelligence and
the leaming which results from the use of educational
sound motion plotures, His study of the gains wmade by
general science and blology students in five Nebraska high
schoole indicated that a positive corrvelation existed bee
tween intelligence and amount of gain in achievement re-
sulting from educatiomal films, e found that glthough
the brighter children leamned more vhether taught by film
or by more traditional methods, the highest gain occurved
in those students taught by film,



33

Scott (19) in 1949 investigated the effectiveness of
certain films in science and social studies, His most im~
portant finding was that the influence of films tended to
be specific to the areas covered by those films and was
less evident on a standardized test of achievement, when
he compared film and traditional groups he found a reliable
superiority for the film groups in all measures of specific
areas dealt with in the films, but he found a reliable dife
ference in only about cne«third of the standardized tests.

The conclusion reached by Scott (19) was confirmed by
research done by Meierhenry (17) in 1949, In an extensive
study utilizing data obtained from over 40,000 students,
he examined the effectiveness of enriching the curriculum
through the use of educational motion pictures. The areas
of investigation included general science, biology, phys~-
ics, world geography, world history, American histery, and
Convocation. His data indicated that film-enriched ine
struction was significantly more effective than traditional
inatruction in &ll subjects when measured by instruments
patterned from information covered by the film. When re~
sults of standardized achievement tests were used as the
critexrion, the study revealed significant differences in
only two subject aveas, and these only occurred in one year
of the two-year experiment,

With the exception of Anderson’s studies (1, 2) of
the use of films in teaching biology, &1l recent studies
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relating to the use of films in tesching sclence have been
cancernad with the use of complate fllmed courses in the
areas of physies and chenistry, Thesae studies, including
the Sclence Rescarch Assoclates Ine, Study of 1838 (5),
the study of mglehart, Schwachtgen, and Nee (6}, Care
side's study (7), the study of Crassell (8), Schenberg's
study (18), and Hommen's study (11), have beaen seported in
detail in that section of this chapter dealing with re«
search in the extensive use of films for instructional |
pULDOBEs,

All research on the use of complete filmad couvrses in
sciemce hasg dealt with the comparison of the effectiveness
of fllmed coursaes with the affectiveness of traditional
gourses, All studies concemning the Pnoyclopaedia Britane
y Phygies op Film, have inw

nica Filma' course, Introducto:
dicated that the film courze is at least equally as effec~

tive as & traditional course: The twp studies investi.
gating incyclopacdia Britammica Films' Chemistyy, An Intzo~
duptory Caurse, those of Schenberg (18) and Homman (11)
revealed somewhat contradictory results, Schenberg's
study of pixteen matehed palrs in Yew York City found no
significant differences hetween groups taught by film and
groups taught by traditional methods, Hoomean, however, in
2 gimilar study found a significant difference in favor of
the traditional group, Two factors which might aceount for
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these apparently conflicting results axe the difference in
intelligence level of the students used in sach experiment
and the differences inherent in the measuring instruments
used to obtain gain scores,

The present research is not concerned with a comparie

son of the relative efficacy of Introductory Thysics on
Eilm snd Chemistxy, An Intxpdustory Courge as compared
with traditional methods, but is dewted to the investi~

gation of one way in which these filmed courses may effec-
tively be used in the eurriculum not as substitutes for
the traditional courses but as supplements to them. The
results of this study should be of benefit to those
gchools contemplating the purchase and use of these edu~

cational films.
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CHAPTER 111
PROCEDURE

The PHysics Experiment

Three lecture«laboratory classes of physics were ine
¢luded in this section of the study, These élassaa had
fifty~four students enrolled with twenty-three taking only
the lecture~laboratory course and with the remaining thirtye
one taking both th& lgatﬁranlaboratory course and the Hay-
vey White couxse, All students had previously completed
general sciance, biology, and chemistry. Each of the
classes included some students who were taking both the
regular course and the filmed course and some students who
were taking only the regular course. All three of the
classes were taught by the zame instructor,

to attention was given to the films in the lecture-
laboratory classes other than to cover the particular areas
of physies at about the szame time that they were being cove
ered in the film course, Although no specific effort was
made to parallel the filmed instruction with the regular
elassroom instruction, the approach taken by the regular
classroom instruetor was basicelly the same as that taken
by White,

39



40

The filmed course was echeduled for a period from
7:45«8320 each moming and from 12:00+12140 during the
noon period, There was no time allotted for discussion of
the film aor for ewplanation by the teacher who showed the
film, ‘nrollment in the filmed course wag on an elective
basis, and no specigl encouragement was offered to get
students tnto the classes,

A gontrol group composed of atudents taking only the
traditionsl lecture-laboratory course in physies was
matched with an experimental group composed of studants
taking both the traditional physies course and the Harvey
White course, The matching was done palr«byepair on the
basie of intelligence and priorv science knowledge as mea~
sured by preetest scores obtained on the (Qtls Test and the

[ e Test in Septembey, These tests were ade
mintistared by the classroom instructor in each class under
the direction of the research director, Palrs were
matched within one standard errver of the particular ine
atrusent belng used, I'ifteen matched palys were obtained
by this method, Detailed resulte of the matehing of the
eontrol and experimental groupe are raeported in Table XV
in the Appendix {(p, 86),

The testerctest method was used to obtain the differe
ence in gailn in knovledge of the faets and principles of
nhysics and to obtain the difference in gein in problem
solving ability in physiecs between the control and
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exparimental growps, The twn instruments used for this
purpose ware the P,S8,5,C, Test and the A, .R. Tegt.

Eleven null hypotheses derived from the sube-sections
of the above mentioned instruments were taated using the
small sample technique dwalapéé for determining the sign-
nificance of the difference between the meme of correlated
grouns by Figher (1, ps 5%). The foromula whilch was used is
glven below:

1 = Md
XYy
g N(N*-/)

All eleven null hypotheses were used in the determinge
tion of the significence of the difference in pain in knowl
adge of the facts and principles of physics betweon the
control group and the emperimental proups The four nuil
hypothesas derived from the P,5,3,C, Test were used to de-
termine the significance of the difference in gain in probe
len~golving ability in physics between the contrel groun
and the experimental proun,

The eleven null hypotheses tested using the statise
tical taclmique outlined shove included tests of the dif-
ference in gain obtained as weasured by testevetest using
(1) pazt 1 of the P,5,8,C. Test adwininstered in September
and readminlatered in Fehruavy, and (2) Pagt I of the
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PaSabale Tgat, Jart 11 of the 1,8,3,0,. ITest, the total
Ps8s82Cs Toas, the Hlectrigity 1 section, the [lgstrieit:
1L section, the Lizht ] section, the Light ]I section, the
Abpmige section, and the L[lectronies section of the J,J.R,
Iesgt, and the total A,J,R, Tast administered at the bagine
ning and at the conclusion of the experiment,

The level of significance required for rejection of
the null hypvotheses was get as ,01,

The Chemistyy Experiment

Seven lecture~laboratory classes of chemistry were
included in thie section of the study. Dach ¢lass in~
¢luded some students who were taking both the repular
¢ourse and the John Raxter course and some students vho
were taking only the regular lecture~laboratory course,

The total mumbar of students who completed the entire
course and who wrote 2ll of the tests used for matehing
and for messuring gain in knowladge of the faets and prine
¢iples of chemistry was 140, Righty~thrae of these gtue
dents took only the traditional lecture~laboratory course
in chanistry, and fiftye-seven of the students took both
the regular chemistry course and the filmed course, Five
of the seven classes were taught by the same teacher,
while tuwo othaer teachers each taught ene of the classes,
All students included in the study had completed one yvear
of algebra and one year of blology prisr to their enrvolle
ment in chemigtryy.
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The filmed course was schoduled for a pariod from
7:45-8120 each moxning and from 12:00-12140 duwing the
netn perled, Theve was no time allotted for discunsion of
the filw or for ewplanation by the tescher who showed the
film, Earollment in the filwed course was on an elective
basis, ad no special encouragement was offeved to induce
students to enroll.

No attention was given to the filme im the lecture-
laboratory classee othexr than o cover the pa¥tienlar
aveas of chemistry at sbout the same time that they wera
being covered in the filmed couvse, 1T is tmportant to
note that the approach taken to teaching chemistry by the
classroom teachers was traditional and diffeved radically
from the approach takem by Baxter,.

A contrel group composed of students tuaking only the
traditional lecture~laboratery eowee in chemistyvy was
matehed with sn experimental group composed of students
saking both the traditional chemistry course and the John
Baxter course. The matehing was done palrebyepair on the
basis of intelligence and prior science knovledge &8 mea~
sured by pre-test scoves obtained on the (Uis Iesf and the
SalafaPsrBsiance Tegt. These Cestn weve adpinisteved to
the entire group in an euditorium setting by the raseavrch
director, Pairs ware matched within one standawd error of
the particulayr instrument being used,
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in order to minimize sny effoct upon the results of
the study caused by differences in the effectivences of
the three taschers who partieipated in the chanisgtry ox-
periment, students in the control group were matched with
students in the experimental greup who had the sawme ine
structor,

ny matching patre-byw-paiy on the basis of intelligence
and selence backpyound as described in the two precsding
pavagraphs, L€ was possible to cbtain a eontrol gromp and
an owmevimental roup consisting of fortye-two watched
paive, A detdailed report of this matching iz presented
in Table WI in the Appendix (p. 36),

The testeretest wothod was used to obtain the diffave
enge in zaln in knewledge of the facts mand princinles of
chemi stry between the control and exparimentel groupns,

The instrument used for this purpose was the A,0,%~

A null hypothesis was derxived from the above descyribed
weasuring instroment and was tested using the small sample
technique developed by Figher (1, p, 39) for detemsining
the significance of a difference botween the nemns of
related groups, The formula which was used with this tech»
nique follows:
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My
E sz

N(N =)

The level of significance requlred for rejection of
the null hypothesle waos set as 0L,

Bleven null hynotheses were tested in the physics
experinent and ene mull hypothesis was tested in the
cheml styy experiment, TNesults of thias testing is given
in the following cheapter,
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CHAPTER 1V
RESULTS

The Thysics Experiment

Fleven hypotheses were tested in this portion of the
atudy., These are given below:

1. There will be no significant difference between
the gain-scores obtained by the control group and by the
experimental group on Part I of the 1,5,8.C, Test as meas~
ured by a test-vetest covering the period from September
to February.

2. There will be no significant difference between
the gain-scores obtained by the contrel group and by the
experimental group on Part 1] of the P,5,5.C. Iest as meas»
ured by test-retest at the beginning and at the conclusion
of the experiment,

3. There will be no significant difference batween
the galn-scores obtained by the control group and by the
experimental group on Pgrt ] of the P,S8,5,C, Iest as meas~
ured by test-retest at the beginning and at the conclusion
of the experiment.

4, There will be no significant difference between
the gain-scoraes obtained by the contrel group snd by the

47
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experimental group on the total P,5,5.C, Test as measured
by test-retest at the beglnning and at the conclusion of
the experiment,

5. There will be no significant difference between
the gain-scores obtained by the control group and by the
experimental group on the Electricity 1 section of the
AsleRs Iest as messured by test-retest at 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 on the Eleetrieity Il section of the
BalaBe Iogt a8 measured by test-vetast at 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
experimental group on the Light I section of the A,I.R.
Jest as measurad by test-retest at the beglmming and at
the cenclusion of the experiment,

8. There will be no significant difference between
the gain~acores obtained by the control group and by the
experimental group on the Light 1] section of the 4,1.R,
Igst as wmeasured by testeretest at the beginning and at
the conclusion of the experiment,

9. There will be no significant difference between
the gain-gcores obtained by the control group and by the
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gxperimental group on tha Afemics seetion of the ALd.Ra
Tast ag measured by testeretsat at the bogiming and at
the concliusion of the exparimemt,

10, There will be ne sipgificant difforences between
the zainescores obtelued by the comirel grouy and by the
_ g section of the A 1R,
288t as measured by testergtost at the beginoing and at
the canclusion of the experimant.

experimantal group en the Llectronice

11, There will be no significant difference betwoen
the gain-gscores obtained by the esntrol group and by the
experimental group on the total 4,1,3, Test as measured by
testerotest at the beginning and at the eonclusion of the
axpatinent,

tach of the eleven hypothesas wag tested uaing Fishe
ar's small sample technique for determining the signifie
cmmce of a difference between the means of correlated
grouns., The findings for Hypotheeis 1 are presented in
Table I.

TARLE L
FINDINGS OF HYPOTHESIS 1

Lavel of
mMd & Signsficance
"C’? ‘39 E':'l{gSﬁ}"‘:

“1,a8¢ tham .60 level of 6ignifleance
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“zamination of Table T veveals a £ of 39 which 40
not sipgnificant at the .01 lewsl of comfildence, The difew
ference in achievemant between the two groups on Payt 1 of
the iialslie I88% vas not eignifiecant,

Hyoothesis 2 was teeted to determine if there was a
signifieant difference in the gainescoras obtained by the
tery seoune on Daxg 1L of the U,5,5,0, Tast, Results are
given in Table I7. '

TARLE 11
FINDINGS OF HYPOTHESIS 2

h Signd ﬁajmm
« 0 W00 MeSe®

Tiens than .00 Yevel of slpnliicence

The § of ,40 shom in Table II does not reach the re
quired level of significance. The difference in gaine
seores obtalned by the contvol zroup and by the expevimen-
tal group on IREE 1) of the P.5,8,0. Tgat was not signifi~
cmt,

Hypothesls 3 was tested to determine the significanee
of the diffevence in gain in achievement of the control
grouwp and the ewperinmental group on Pagk I of the 2,3.8.Cs
Igat os neasured by testereteat at the beplmming and at the

conclusion of the experiment, Tesults are given in Table
1171,



3

TABLE 11X
FINDINGS OF HYPOTHESIS 3

e .
Level of

md 4 Significance
.13 .08 NQS'*

x
Less than .90 level of significance.

The £t of .08 shown in Table II1 is not significant.

Differences in gaine-scores obtained by the two groups on

Part ] of the P,.8,5.C, Test were not algnificant,
Hypothesis & was tested using the statistical tech-

nique deslgnated above. The findings are reported in Table
IV.

TABLE IV
FINDINGS OF HYPOTHESIS 4

Level of
Md £ Significance
1.20 - ¥ N.S.*

ﬁLess than .60 level of significance,
The findings shown in Table IV indicate that the
obtained difference in Hypothesis 4 was not significant
at the .0l level of confidence,
The results of the testing of Hypothesis 5 are re-
ported in Table V,
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TABLE V
FINDINGS OF UYPOTHESIS 3

' Level of
i | £ S4gni ficance
2'4? l&lo }3;&.*

"Less than ;29_Iaval of significance.
The obtained difference in the testing of Nypothasis
53 is shown by Table V £o be not significant at the 01
level of oonfidence, The contrl group and the experimens
tal group did not differ in the ameunt of gain on Elece

Exigity 1 section of the A,1,8, Test., The findings are ree
ported in Table VI,

TABLE VI
FINDINGS OF HYPOTHESIS 6

p tavel of
Md % Signifleance
1.00 PRIE WaSa®

ﬁr,aaa than .30 level df ﬁigﬁ.ﬁema.
The findings given in Table VI indicate no significant
difference bhetween the contvel group and the experimental
goup in achievement a3 maasured by perfommance on the

Elegtxieity 11 section of the A,J.R, Tget, The obtained g
did not approach the required lavel of significance,
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Table VIT renorts the results obtained in testing Hye
nothasie 7,

TARLS VIT
TINDINGS OF HYPOTHRESTS 7

 Level of
e ¥ 51 gnificanca
1,50 WS HaBa™

“Less than ,40 level of étgﬁtfiaance¢

Pindings reported in Table VIT indicate no significant
differance between the two groups' achievement on the
Light 1 section of the A,1.Re Eggg*

By use of the previpusly described small sample teche
nique, Hynothesis § was tested, The lovel of significance
of the difference in gain-scores obtained by the two
grounsg 16 reported in Table VIII.

TARLE VITY
FINDTHES OF BYPOTHESIS &

3 | P L.avel ﬂf.
rie & Signifieance
C‘E;Q .&?, ?@‘S.Q

+*
Lese than .20 level of significance.
Examination of Table VITI reveals that there waz no
significant difference in galnegsooves obtained by the
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control group and by the emperimental group on the Light
11 section of the A,1.Rs Test.

Rypothesis 9 was tested to determine the significance
of the differemce in achievement between the two groups on
the Atomics sectian of the A.I.R%, Test. Table 1Y vreveals
the findings obtained in ﬁh;s test,

TARLY IX
FINDINGS OF NYPOTHESIS 9

. | Level of
d £ Significance
.30 ’42 HeSy%

"Less than .60 level of significance,
The £ reported in Table I¥ does not approach the
vaquirod level of significance., Difference in achievement
between the two groups is not significant,
Hynothesis 10 was tested using the statistical teche
nique described above, Findings are given Ain Table X,

TARLE X
- FINDINGS OF HYPOTHESIS 10

Leval of
Md E Sigmifleance
+13 Q8 MeBa¥®

%
L.ess than ,90 level of siznificance,
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The £ of .08 reported in Table ¥ is not signiflcant
at the ,01 lewval, There was no significant difference in
the achievenent nf the two grouns on the Electre
tion of the A,1.3, Teat.

The results of the testing of Hypothesis 11 are re~

portad in Table I, MHypothesis 11 was tested te Jdetexmine
the significance of diffevences in achievement made by the
control group and the emperimental group on the total A,I.R,
Test,

TABLE XY
FINDINGS OF HYPOTHESIS 1l

_ " pevel of
td E Significence
1.87 +42 HeSat

grLess than .50 level of sipgnificsance,

The £ of 47 reported in Table %I indicates that the
difference tested in Hypothesie 11 is not significant at
the required level.

done of the eleven hypotheses tested in the physies
experiment revoaled significant differences between the
sontrol group and the experimental group sither in pain in
knovledge of the facts and principles of physlces or in gain
in problem=solving ability in that sclence.



The Chemistry Experiment

The hypothesis that there would be no significant
difference between the gain-scores obtained by the control
group and by the experimental group on the A,C,S,~Na8.Tshs
Test as measured by test-retest at the beginning and at
the conclusion of the expeviment was tested using the
small sample technique devised by Fisher for determining
the significance of a difference between the means of re-
lated groups, The findings of this test are reported in
Table XIT.

TABLE XIT
FINDINGS OF THE CHEMISTRY EXPERIMENT

| Level of
Md L Stgni ficence
8,76 4,58 .001

Examination of Table XII reveals that the difference
in gain-scores between the eontrol group and the expexi«
mental group on the chemistry achievement test 1s signifi-
cant at better thean the ,001 level of eonfidence,

The chemistyy experiment revealed a highly signifie.
cant difference between the control group and the axperi-
mental group in gain in knowledge of the facts and prin-
¢iples of chemistry. This difference favored the experl-

mental group.



CHAPTER V
FINDINGE AND CONCLUSIONS

Findings of the Physics Experiment

1. There is no significant difference between gain-
scores obtained by students who have completed both the
Harvey White film course and the traditional lecture-
laberatory c¢ourse in physics and students who have com~
pleted only the lecture~laboratory course in physiez on
Eart 1 of the P,8,8,.C, Test as weasured by testing in
September and retesting in February,

2y There is no significent diffevence between gain-
scores obtained by students who have cowpleted both the
Harvey White film course and the traditional lecture-
laboratory course in physics and by students who have come«
plated only the lecture~Laboratory course in physics on
Paxt 1L of the P,.38,35.0, Test as measured by tast-retest at
the beginning and at the conclusion of the expariment,

3. ‘There is no significant difference between the
gain-scores obtained by students who have completed both
the Harvey White film course and the traditional lecture~
laboratory couree in physies and by students vho have com-
pleted only the lecture~laboratory cpurse in physics on

37
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Eaxt 1 of the P,8,5,C, Tgst as measured by testeretast at
the beginning and at the conclusion of the experiment.

4. There is no significant difference between the
gain~ascores obtained by students who have completed both
the Harvey White epurse end the traditional lecture-
laboratory course in physics and by students who have com-
pleted only the lecture~laboratery course in physics on
the total P,5.8.C. Test ss measured by testeretest at the
beginning and at the conclusion of the experiment,

3, There is no signifiecant difference betwaen the
galn-scores obtained by students who have completed both
the Harwey White filwm course and the traditional lecture-
laboratory ecourse in physics and by students who have come
pleted enly the lecturve~laboratory coursge in physics on
the Electxigity 1 section of the A,I,R, Test as measured
by test-retest at the beginning and at the conclusion of
the experiment,

6. There 18 no significant difference between the
gain-scores obtained by students who have completed both
the Harvey White course and the traditional lecture-
Laboratory course in physics and by students who have com-
pleted only the lecture~laboratory course in physics on the
Electrxiaity 11 section of the A,1.R, Tegt a8 measured by

tegt-ratest at the beglining and at the conclusion of the
experinent,
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7, There is no significant difference between the
gain-scores obtained by students who have complated both
the Harvey vhite course and the traditional lectura-
Laboratory course in physics and by students who have come
pleted only the lecture-laboratery course in physics on the
Lidght I section of the A,I,R, Tgst 88 measured by testere-
test at the beginning and at the ¢onclusion of the experi-
nent,

8. There is no significent difference betwsen the
gain~geores sbtained by students who have completed both
the Harvey White course and the traditionsl course in physe
ics and by students who have completed only the legturae
laboratory course in physics on the Light 11 section of the
SalaBs Jeut as meapured by test-retest at the beginning and
at the coneclusion of the aexperiment,

9. There 1s no significant difference between the
gain-gscores obtained by students who have completed both
the Harvey White course and the traditional course in phys-
ica and by studente who have complaeted only the lecture-
laboratory course in physics on the Atamics section of the
AsJaRa To8k as measured by testeretest at the beginning
and at the conclusion of the experiment,

10, There is no significant difference between the
gain~scores obtained by studants who have completed both
the Harvey vhite course and the traditional lacturves

laboratory course in physics and by students who have
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completed only the lecture-laboratory course in physice on
nlcp section of the A,1.R, Test as measured by
test-ratest at the beginning and at the conclusion of the

axperiment.

1l. There is no significant difference between the
gain~seores obtained by students vho have completed both
the Rarvey White course and the traditional lecturee
laboratory course in physics and by students who have come
pleted only the lecture~laboratory couxrse in physics on the
total Asl.R. Test as wmeasured by testeretest at the begine
ning and at the conclusion of the experiment,

Conclusions~-The Physies Experiment
1. The utilization of the filmed course, Intrpduce
toxy Physics on Filw, as described in this experiment did
not effectively increase the amount of leaming of the
facts and principles of physics.
2, The utilization of the filmed course, Introdueto
Ebhyglcs on Fllm, as described in this experiment did not
effectively increase problem-golving ability in physies.

3. Schools contemplating the use of Introdugtory
Bhvsles on Film should explore means of utilization other
than that described in this experiment,

Findings of the Chemistry Experiment
1. There is a significant difference between the
gain-gcoras obtained by students who have completed both



61

the John Baxter course and the traditional lecture-labora-
toxy course in chemistry snd by students who have complated
only the lecture-laboratory course in chemistry on the
AdCaSamNaSs T As Tast as measured by test-retest at the baee
ginning and at the conclusion of the expariment,

2. The obtained significant difference iz in favor
of those astudents who have completed both the John Baxter
course and the traditional lwwm-laboramry course in
chemistry,

Conclusions~~The Chemistry Experiment

1. The utilization of the filmed course, Chemistzy,
An Introductory Courge, ss deseribed in this experiment
effectively inc¢reased the amount of learning of the facte
and principles of chenistry,

2, Schools contemplating the use of the John Baxter
film course should consider using the films in the manner
described in this experiment,

Recomiendations
Since all prior investigations of the Harvey White
Introductory Physics on Film, have shown it to be
as effective in teaching physics as is the traditiomsl
lecture~laboratory course, then its feailure to add appre~

ciably to the knowledge of those studente enzolled in both
it and the regular physics course could be attributed to
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ite utilization, Yowever, the John Raxter course, Chem-
istry. An Introductory Course, when used in substantially
the same marmer, proved to be very effective in incveasing
the chemistry knowledge of those students taking beth it
and the regular chemistry course. A possible explanation
of this seseming contradition might lie in the degree of
similarity between the lecturc-laboratory course and the
filmed course in each instance, The Harvey White course
closely paralleled the traditional lecture-laboratory
course in physies while the John Baxter course used a rad-
leally differant approsch to teaching chemistry than that
found in the lecture~laboratory course in chemigtry., Trae
ditional instxuction in chemistry and instruction of the
John Baxter film course may be mutuslly enriehing bacause
of the stereoscopic effect of focusing from two different
peints of view. In light of these obsevvations, it is
recommended that future rasearch be undertaken to deters
mine:

1., The velationship between the amount of learning
gained from 2 filmed course in science in addition to a
lecture~laboratory course in science and the degree to
which that fllmed course deviates from the lecturee
laboratory course in appreach.

2. The most effective method of utilizing filmed
courses in sclence as supplements to traditional lecture-

Laboratory courses in science,
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It is further reconmended that any school planning to
use filmed courses in secience make certain provisions to
insure the most effective utilization. Included should be:

i, Adequate steps to assure "readiness” of the stue-

dents for the filwms

2. An ineservice training orogram for the teachers

on the proper use of educational filwms
3. Student-evaluation of the films
4, Provigsion for class discuasion of the content of

the films immediately after each showlng.

Summary of the Physice Experiment

The purpoese of the physics 2xperiment was to detere
mine the effectiveness of using a8 filmed course in physics
in addition to the traditional lectureslaboratory course
in physics,

1t was hypothesized that those students who saw the
filmed course in addition to the regular leaturaulahoratury'
course in physics would not have a significantly higher
gain in knowledge of the facts and principles of physics
er in problem-solving ahility in that science than sty
dents who had only the ragular course in physies,

Control grouve and ewperimental groupe were matched
palr-by=pair on the basis of two variables, intelligence
and orior knowledge of science, as messured by the Qtis



spectively, The control group had the Sraditional eourse

in physics and the emperimental group had both the Harvey
white film course in physice and the leotureelaborstory
course,
Zhe smericon Institute for Research Fhysige Agh

usnt Iask end the Physical Scienge Commi tLe

gt Tegt were used to determine the differvence in
gaiu in knowledge of the fscts and prineciples of physics
and gain in problem-solving ability in physics between the

centrol group and the experimentsl group.

The obtained differences were axsmined using Fisher's
small sample technique for determmining the significance of
& differvence between the means of related groups, No sige
nificant differences were obtained, and it was concluded
that utilization of the Harvey Vhite film course was not
affective in increasing the gain in knowledge of physics
or in problam.solving ability in physics,

sumnary of the Chemistry Experiment
The purpose of the chexistry experiment was to deter»
mine the effectiveness of using a filmed chewmistry course
in addition to the traditional lecture~laboratery course
in chamistry,
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1t was hypothesized that students who had the film
course in chemistry in addition to the regular course in
chemistry would not have a significantly higher gain in
knowledge of the facts and prineiples of chemlstyy than did
gtudents who had only the traditional course in chemistry.

Control groups and experimental groups were matched
pair-by~pair on the basis of two variables, intelligence
and prior knowledge of science., The control group had the
rraditional course in chemistry and the experimental group
nad both the Jolm Baxter film course and the traditional
lecture-laboratory course in chemistry.
ars Assgciation High Sechool Chemistry Test was used to de-
texmine the diffevence in gain in knowledge of the facts
and principles of chemistry between the control group and
the experimental group.

The obtained diffevence was examined using Fisher's
small sample technique for detewmining the significance of
a difference between the means of velated groups., A dife
ference significant at better than the ,001 level of confi«
dence was found,

1t was concluded that utilization of the John Baxter
film course in chemlstry in addition to the lecture-labora-
tory course in chewmistry is an effective method of increas~
ing gain in the knowledge of the facts and principles of
chemigtry.



APPENDIX X

TABLES FITI«XVT

TARLE ¥I1Y

PHYSICS FIMS«=SEQUENCE AND TITLES

Sassion NHumbey

1
2
3

“'_\

66

Min Title
vhysice, an Exact Sclience
Ontical Tllusion |

Taits of Mossuronents

: Measurement of Nistances

and Angles

513de Rule

Algebra and Powers of Ten
Trigonomatyy

Spaesd and Velocity-Lecture
Speed and VeloeltysLaboratory
Acecelerated Motion-lLeeture
Acoalerated Motion-Laboratory
Camposition of Velocities
Ragsolution of Veloeclties
Talling Rodies-Lecture
ralling Podies-Laboratory
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TABLE ¥
Session Humber Mim Title
16 4« ¢+ o« 5 &« 2 s 2 & Howton's Flzet Lay of Motion

17 ¢ ¢ « ¢ 2 ¢ s o » o Projectilesslecture

18 « v » 5 o ¢ o & » » ProjectilessLaboratory

19 6 o 5 ¢ s & + ¢« « o Newton's Second Lew of Motien

20 2 v o x ¢ 2 5 ¢ » &+ The Force Sguation-Lsberatory

2 4 ¢« ¢ v s ¢ » » « Nowton's Law of Gravitation
and Third Law of Votion

22 4 s 4 4 ¢ » o » s « Balanced and Unbalanced Forces

23 4 4 4 ¢ ¢ ¢ » » » &« Concurrent Forces-Lshovstory

24 4 4 o % + & & » » « Resplution of Forces

25 4 4 4 o 2 v s s » » Rmsolution of Forees<Laboxatory

26 o « v « 4 2 » ¢+ » Rotationsl Equilibrium

27 4« % « v 4 4 s « ¢ o Parallsl Fovees-Labovatovy

28 ¢« « « 2 » & 8.4 » » Conter of Mass and Center of
GCravity

22 4 4 2 e 4 » s 2 + « The Simple Cramo~lLaboratory

30 4 v e 2 2 ¢ s s 4 » Equilibrium of Rigld Bodies

3L 4 2 ¢ s ¢« 5 ¢+ » » + Friction

32 4 v 4 s v 4 s o o » Coofficlent of FrictioneLabo-
ratory

33 5 4 ¢ o v 0 s « s » Streamiining

I 6 s v e 8w v s e . Vork and Dnergy

33 v ¢ ¢« 4 2 0 s &+« » Conter of Cravity-Lshoratory



Seasion Number

36 , .

37
38
39
40

&y
42
43
A
45
46
47
48
49

30
3
32
53
54

35

»

¥

»

L 4

L]

TABLE

68

XI11~-~Contimied
Film Title

« + « Emergy and Power

« » » HRorsepower-Laboratory

+ » » Comservation of Energy

+ « » Conservation ef Momentum

« » o+ Energy and Momentum«l.abgra-
tory

+» s ¢« Levers

+ + « Levers-Laboratory

+ » o Anatomical Mechanics

+ « « Machines

+ » » Ballistics-Laboratory

+ « ¢ Clreular Motion

s « « Centripetal Force-Laboratory

« + » Dynamica of Rotation

« + o Conpervation of Angular Mo~
men tum

« « » Moment of Inertia-Laboratory

+ « » Atomiec Theory of Matter

s » + Eleetricity

« « « Hooke's Law-Laboratory

« + « Bending, Twisting, and Bownc~
ing

¢ +» » Pressgure in a Liquid
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TABLE XITI-~Continued
Sassion Mumber ™lnm Title

56 4« v « 4 4 s« s « s Pressura in Ligquids~Laboratory

B7 o « « 2 v ¢ » » + « Archimedes® Principle

58 4« ¢ ¢ s 4 s ¢« ¢ o+ o Deneity and Welght Density-
Laboratoyy

59 ¢ v ¢ ¢ ¢ 2 ¢ « » o Surface Tonsion

B0 4 « + 4 v ¢« » » + + The Atmosphere

Bl 4 4 ¢« s o 4 2 » + » Welghing the Alr~Laboratory

B2 ¢ o 4 + s & s o o o Fluids in Motion

63 v &« 2 ¢« s s v » ¢« o Fluid Friction

64 o + « + s o« » s « « Bernoulli's Principle

65 4 o o v s « s o » & Vibrations and Waves

B6 4 4 4 o ¢ o « » + » The Pendulun-lLabaratory

67 v ¢ ¢ + o« ¢« +« + o » Temperature and Expansgion

88 « 4 4 ¢« 4 s + » » » Thermal Pxpansion-Laboratory

69 , 4 4 ¢ v+ « + » » +» Heat Capacity and Change of
State

70 ¢ 4w 4 o ¢« 4 o s &« Peat Transfer

7V 4« v % o« v v o+ » Specific Heat~Laboratory

72 « ¢ 4 ¢ « « o « » » Radiant Hest

73 « o v 4 o ¢« o« » « & Latent Haat of Fusion-Labora-
tory

7 o « v o 4+ » ¢« + &+ «» Change of State

73 o v 4 4 o« « o » + + Refrigevation and GCeysers



Segsion Number
76.-@

7? a » »
78 [} * L 4

72 . .
80 . . »
8L + o+ &
82 4 4
83 . «

8&'.‘0\6

85-.;

86nas
87 » o s

ﬁgnci
90qtu

TABLE

70

X11T-=Continued
Film Title

« » « Newton's Law of Cooling-Lebo-
ratoxy

« » » Heat Energy and Gas Laws

» » « Mechanical Equivalent of
Heat-~Laboratory

s « » Liquid Alr

¢ + » Heat Engines

» + » Boyle's Law-Laboratory

» « « Sound Waves

+ » » Frequency of Tuning Fork-Labo=
ratory

« » «+ Resonance, Beats and Doppler
Effect

« « « Vibrating Strings and Alvr
Colunns

+ + » Vibrating Strings-Laboratory

+ «+ » Wind and Percuesion Instrue
ments

s +» » Reasonating Alr Columns-Labo~
ratory

+ » « Sound Energy and Hearing

s « » The Science of the Musical

Scale
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TABLE X1T1--Cantinued

Session Munber Film Title
YL v s 4 2 v o s » » « Speed of Sound~Laboratory
BZ 4 o 2 2 v 2 s » o & 'the Juality of lusical Sounds
33 6 4 ¢« o o » >« » » The Uatura of Light
9% 4 o a0 & v » & s « Light Sources and llumin-
ation
95 ¢« o s 5 2 2 v o s » Thotometry-Laboratory
96 o v 0 v s 0 s « s iefloction fyom Plane Suie
faces
37 a2 e a4 s 6 s s o s o« Seflection from Plane Sure
faces~Laboratory
98 4 ¢ o v 5 2 s ¢ s 2 Reflection fraw Carved Surwe
faces
S5 & v 4 v v e o e e ¢ Hefraction of Light
100 ¢ o o v 5 o « o » « Index of Refraction«lLaboratory
10L o « ¢ s ¢ 2 o « & & Lenges
102 v 4 o o ¢ o 2 » » o 3tudy of Lenses-Laboratory
103 4 « ¢ ¢ o ¢ o & » 2 Uispersion
104 4 o o o o » 0 & « o Colox
U3 o ¢ « v o & & » o« Hagnifying Yower of a Leng~
Laboratory
10C o o o o o s » s « o The dye and Optical Instrunents
107 4 ¢ » & s o + » « « Principles of the Microscope-
Laboratory



Session Musbey

168 w4 s

109
119

111
112
113
114

113
116
117
115

120
121

122
123
124
123

.

]

*

»

»

LI

TABLE .

72

X1 T T 083 SRR

™in Title
.« v o ¢ Diffrvaction and Intarfaevence

e« o ¢ o Polarization of LAZht

. s ¢ » s Doinbow, Plue Skies and Red

Sungets

s » o » Mlectricity at est

s v + @ Coulomb's Law-Electranics

. ¢ ¢ s Eloctrielity in Motion

v » « » Floetvomotive Force of a Pate
tery Cell-Laboratory

« v o o Obm's Law

.« o s « Sevies Clroults-Laboratory

e & « » Parallel Civeults

s ¢ » s« The Eleatric Fleld and Poten»
tial

¢ » + ¢ Parallel ResistancessLaboras
tory

« « » « Capacitence

s + « » The Potential DividereLabors-
tory

s+ » » Magnetism

v % « o Magnetic Fields

, « & « « Whoatstone Bridge~iaboratory

s v » ¢+ Effect of Electvie Currvente
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TARLE XI11 -=~Continue

Session Numbey Pilm Title

126 o » o « s ¢« & s » « Electrical Equivalent of Heate
Laboratory

127 4 o & o v & 2 + + o« Electric Motors

128 4 o o = s » & » « » Magnetic Induction

129 . « 4 s » ¥ » o« » + A Study of Motors-Laboratory

130 . « 4 » » » ¢« « o« « Induced Electric Currents

131 ¢« « » v » o » o » o Coulomb's Law-MagnatismeLabow
ratory

132 4 4 4 o ¢ » » » » « Transformers

133 . . « o« s s » s s » Alternating Current Theory

134 4 4 & v o « » ¢ » « Teamsformers

135 4 o« « s o » s s » o DiBcovery of the Electron

136 « o « + s 5 + s » o Electrende Charge and Mass

137 o « ¢« ¢« » o » s » o The Elements and Their Isotopes

138 « + ¢ + « o » « « o« Electronie Charge to Mass
Ratio~Laboratory

139 « o « + o s a » o « Light Sources and Their Spec~
tra

140 +« + « o« o « s+ « » « Wave Lengths of Spectrum

_ Lines~Laboratory
181 4 « o o s ¢ » « o o X~Rays
142 v v + 4 + « » » » « Radipactivity

143 . 4 o » o » » & o » Radigpactivity Measurements~
Laboratory



Session Mumbaer

1“;‘0

145
146

147

148
149

150
151

152
153
154

155
156
137
158
159

160

™

»

»

TABLE
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XI11-~Gontinned

Film Title
Electromagnetic Waves

Vacuum Tubes

., Characteristics of Vacuum

Tubess=Laboratory

., Oscillators, Amplifiers, and

Radio

The Photoelectric Effect

Flectromagnetic Waveg-Labora~
tory

Radar and TV

Geiger~Mueller and Sointile~
lation Cowmters«Laboratory
The Bohy Atom

Electron Shell Structure
Photon Collisions and Atomic
Waves

Electron Opties

Nucleaxr Disintegration
Cosmic Rays

Atomic Accelerators

Radiation MeasurementseLabora-
tory

Transmutation
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TABLE XIV
CHEMISTRY FIIMS»--SEQUENCE AND TITLES
Session Number Film Title

L oo oo s s+ e« Intvoduction

2 4 4 a0+ ¢« « Planning a Caveer

3 4.4 a s a0 s s o Chemists at Work 1

b 4 « v o s + v 2+ o Chemipts at Work II

3 e ¢ o s s v s e o Laboratory Techniquee and Ap=
paratusg I

& + « o v 4 2 s s « » Laboratory Techniques and Ap=
paratus Il

7 o ¢ s v o8 s e+« Classifying Matter-The Need

8 ¢ o o4 s s ¢+ +» » The Physical States of Matter

T 4 s v o 2 v v« s o Classifying MattereA Method

10 4 v s 5 o o « » o +» Atoms and Molecules

11 v o ¢« o ¢ v ¢ « = +» A Chemical Reaction and Its
Equation

12 . o v s ¢ v ¢ o« s 2 CombustioneMolecules in Action

13 e o o4 ¢ o s o+ « Atoms and Thelr Welghts

14 . v o s o s s v 4 « Oxygen: The Earth's Most Abun~
dant Element

15 4 o o o ¢« » x o s o Molecules and Their Weights

16 o ¢« ¢ 4 4 o s o « o Welghing~The Analytical Bale
ance

17 ¢« o ¢ ¢« ¢ « « « ¢« « The Mole Concept

18 « w s « 4 » v » 4 o Using the Mole Concept



Seesion Hunbey
19 . ¢ @

20 « 4 o
21&&!'

22 4 4 »

23 4 0 e
24‘."

23 4 o »
26 4 & o

27!‘!0

28 4 v 8

29‘&.’.

76

Pilm Title
The Zmpirical Fommula of a
Compound=~aAn Exporimental Dew
termination

First Look at Hydropgmm

, Mole and Welght Relatianships

in Chemical Reactions

« Lawe of Stolchimmetry and the

Atomice Theory
Introduetion to Gas Rehevior

, Gas Progsure: Origin and Mease

urenant

Partial Pressures«Boyle's Law
The "Cas" Temperatuve Scalet
Absolute Zero

y, Gas Law Calzulationsedow Ervors

Arise in Experiments

Speeds of Molecules-Gassous
Diffusion

Standard Temperature and Prose
sure=Gaa Density and Molar
Volune

Determination of Molecular
Heights of Gases



17

TABLE XIV-~GCemfinuerd
sesaion Dumbey rilm Title
5 3 A T rayrmlas~fonirical and Mo~
lLeculay
2 « o 0 o s ¢ v & » » Detoralnation of Maleoulny
letghts of Liquids and Solids
213 . o 0 ¢ 2 3 o & ¢ « Volume Ralationships
B o 4 s e s s o s v s & 7lrst Look ab Atomic Strne-
rure
35 . 4 s s o a8 s » « The tiucleus and tha Meutral
Atom
6 4 » 0 0 s s & ¢ » FPlectronie Arrvangememis
37 4 4 o « 2 2 s o o ¢ The Tormation of Ionie Come
perinds
35 ¢« « o « » s s ¢ o+ » lonie Compounds and Ionie
Binding
39 , 4 s s 2 » ¢ 4 s+ s Covalent Rinding
B0 4 o« « o 5 5 + + + » lonie and Covalent Rinding
Contrasted
B 4 + 5 v ¢ ¢ s s & 3 Water-ltg Stxucture
2 « + 5 s v & + ¢ » & Hoter~Bome of I8 Properties
83 « o v ¢« ¢ ¢ « & s » Water-Ita Peouliar Properties
G4 v « o ¢« « & » & « lonic Compounds and Electrical
Conduativity
3 v 4 s s % s s » s » Ionie Compounds Continueds

rracinitation
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Session Numbey Pilm Title

46 ¢ & 5 4 o » ¢ o » » How Salts Diseolve in Water

47 4 v s 4 4 « & « » o Hydrogen Chloride«Proparation
and Properties

48 ¢ o 4 o v 4 s 4 o o ACld end Bases

49 4 ¢+ 4 o s 3 ¢ « « « Doveloping en Acid-Basa Thee
ory

30 4 4 ¢ o v v« s o v A Typleal Acild=Base Resction

5L o v o 4 5 s 4 s » « Relative Strengths of Aclds
and Bages

32 ¢ s 4 0 0 v s 4 4 s Construetion of an ActdeBase
Table

33 0 4 o s s v v » &+ Using en Acld-Bagse Table

36 4 ¢ 0 v v v v a4 e Making Solutions of Enown Conw
gentration

354 ¢ 4 4 0 ¢ 4 s s s Au Acid-Base Titzatian

3 w6 v b0 b e w e Titration of a Yesk AgideCale
culations

37 ¢ s ¢ 4 s 2 0 s ¢+ « Dynamic Tquilibriws

38 « ¢ o 4« s ¢ 4 s o Chevical Equilibrium

L A Surmmary of Equilibriun Prine
ciplos |

60 v o 4 ¢ ¢ 2 v 2 4 o The Le Chatelisr Prineiple

BL ¢ o ¢ o ¢ o ¢ & » 4 Applications of the Le Chataw
lier Principle



Session Number
62 4 o »

63
64

65
66

67
68
69

70
) !

72

73

74

735
76

77

*

*

[ ]

. .

79

TABLE XIV-=Continued

Mlm Title
The pH Seale

Buffer Solutions

Theraochemi stry~Temperature
and Reaction Extents

Rates of Chemical Reactions
Texperature~Resaction Rates
and Reaction Extents
Covalent Binding«Its Ceometry
Carbon

Multiplicity of Carbon Com~
pounds

GCaometry of Carbon Compounds
Alkanea~The Saturated Hydryoe=
carbons

Petroleum

Gasoline and Motor Fuels
Alkenes and Alkynes~-The un~
saturated Hydrecarbons
Aleochols

Compounds Conteining the Care
bomyl Group

Organic Compounds Containing
Nitrogen



Session Wumber
?8 & & @

78 o ¢ 0

30 ¢ 4 »
8L v v

32.1“"

83;:1'

8&lit
B3 4 w o

86 * A @

87 v «

880“

BY o 4 4

92. * »

60

Film Title
Dyes=-Sone Principles of Ove
genie Synthesis

, Synthetie Polymers 1

Synthetic Polymers 11

Yatural PalymeresCarbohiye
drates and Proteins
Plochemistry»A Ceneral View
Carbohydrates and Tats
Protelns-fnzymes

Chemieal fBeactions in Higher
Plants

Chemical Reactions in the
Animal Rody

Some Typieal Piochawical Laboe
ratory Tests

Struetural Propertics of
Simple Tona

Reactivities of Atoms and The
Periodiec Table

A Fanlly of Elements~The Ale
kali Metals

the Alkall ifetals

The Alkaline Earth Metals



Sassion Mumbey
93 % & 9

94
93
96

97
98
99
100

101

102

192
104

105
106
107

106
109

|

[ ]

]

[ ]

*

»

]

[

»

*

G} 3

Pilm Title
Groups TA and TIA Compared
Soluble and Insoluble Salts
Pragipitation RZesetions
Pquilibrium ir Saturated So«
lutions of Salts
The Chemiatyy of Lime
Hard Water«1ts Formatism
Hard Wator~Its Treatment
Pracipitation and Inovgenice
Synthesis
Yashing Soda, Soap, snd Syne
thetie Detergents
The Chemistry of Sedium Bie
carbanate
The Ameontie Soda Process
Ezporinents with Acidie
Cations
Introduetion to Ton Hydratien
Colors of Aquo Cowmplex Ions
Relating Structural and Chemiw
cal Pronerties
Gelatinous Hydroxides
The Transition Metals
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TABLE XIVe=Continued
Segsion Number Film Title
110 % ¢ v ¢ o 5 + » o « Evperiments with Some Typiecal
| Transition HMetal Yonus
11 o 4 s v 9 v & + » « Some Conplex Iang of the
. Teansition Metals
132 4 4 2 s ¢ & 3 » » o Sowme Applicationa of Complest-
ing Reactions | |
112 4 4 4 o o o + v « » Some Aspects of Corplax lon
Theory |
114 o « ¢ ¢ % v ¢ 4 » s A Roview of Valence Concspts
115 ¢ o ¢ 4 & o & 3 o » Ouidation Number and the Name
ing of Compoamds
116 v « o » 4 s & » » s+ An Introduction to Oxidation
and Reduetion
Il7 4 5 9 ¢ o » ¢ ¢ « » FPullding of an Oxidation-Re~
duction Table
138 4 « ¢ v » ¢ v & « & Typical Cleectric Call
119 4w 4 o » ¢ » ¢ ¢ + « Floetrie Cells and the Favae
day Laws
120 ¢« 4 v+ + & & « « « Bquivelent Weighta of Metals
121 0 % o s o ¢ % » » + The Lead Stovage Rattery
122 4 4 « o o s s + o » Some Chemical Experiments with
a Daniel Cell
123 o v o ¢ v 2 » s o » OxidationeReduction Lquations




27
e

TABLE XIV-~Grifimand
Caaadar gl MIm ™MLY e
1295 L e e s e e e e s The Ooevnaretiivar Ton foe
Bt py
125 ¢ o v v v ¥ s 6 o v Floatelyeig 7

1265 o o » ? SR SR ﬁﬁﬁtm?zfﬂtﬁ L]

127 v v s v 0w s x s v Tvaas af Panatiogme

122 4 v 4 s v a2 0 s 4 s Tha Valpoone

T20 0 0 6 ¢ 6 a4 2 &+ « » THinmine

130 6 b v v s a a e e Flaurine, Promine, amd! Todine

3L 4 4 v 4 x 2 s » & « Ealogom Chemiptwy

132 v v s v v & » ¢ ¢ & Laboratnyy Smoriments with
falide Tona

133 0 4 v s v w4 0 s s The Sulfur Tamily

135 0 4 2 v ¢ s 2 2+ s Bydrogen Sulfide

I35 0 o v % o 5 & 2 o 2 Sulfur Oxtides

136 o v ¢ o » 0 o & & » NMitwaoan, Ammonisa, and Nitrle
Aoid

137 « 4 ¢ 5 4 6 » + « « Phosphorus and 1t Compomda
1353 ¢ o 0 % 2 0 0 0 v Silicon, Silica, and Silicates

13% ¢ 4 o v o 4 ¢ o ¢ ¢ Bome Avolications of Silicate
Chemistyy

140 4 o o 4 4 s o s & o+ Motals and Metallurny T

4L 5 4 4 o o » v » o+ + Vetals and Metallursy 17

142 4 o o v o o v » « a Vetals and Metallurgy TI7



“anaism Tuiher
1&'3 »* - 4

144
145
146
147
143
145

*

*

v

»

-

&

&4

TABLE XIV--Contlnued

B & & 6 & &

* 5 & & « @

& 4 2 5 @

- ¥ & & A & »

il Title
Tron
Steel~Alloys
Tron~Solution Chemistyy 1
Iran=Selution Chemietyy 11

o Ivom~Corvosion

Tha Packing of Sphares
Moansuring the Size of a Molew

cule

, Imits, Significont Tipures

¢ Notarmining Structures

ndioaetivity and Rmdiochenmw
istyy I
Andiosctivity and Qadicchen~
Latry 17
The Chemlstry of Chotography

, Oollolds

(aalitative Analysie 1

» anlitative Analysis 17

Tualitative Analysis TIT
Jalitetive Analyals 1V
Surmary-tthat of the future?
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TABLE XV

DATA USED IN MATCHING CONTROL AND EXPERIMENTAL
GROUPS IN PHYSICS

Control Experimental
Subject Otis S+TsT.P. | Subjeet Otis® | S,ToEeP,**

A 137 43 At 135 51

B 133 47 Bt 132 47

c 126 35 c? 126 35

¥ 125 1 pl 124 33

E 124 45 E! 124 44
Ly 124 3% 7 124 40

G 123 43 Gt 124 45
5} 122 39 nt 120 41

I 121 42 1t 119 39

J 121 37 1 120 38
K 121 37 k! 120 37

L 118 49 L' 118 41

M 118 28 Mt 119 28
i 113 35 ne 115 34

0 109 41 ot 110 &4
Mean 122,4 39,6 121.4 39,2
SeDs 60(‘2 5.5 )| 5 5 g 508

*mmmmmnxwmmu
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TABLE ™ XVI

DATA USED IN MATCHING CONTROL AND EXPERTMENTAL
CROUPS IN CHEMISTRY

Control Experimental
Subject Otis S«T.E.P, |Subject Otig® | S,T.E.P,%*
A 135 42 Al 133 41
B 129 46 B! 127 45
C 129 34 ct 129 35
D 128 28 il 129 29
E 128 36 E! 129 38
28 127 31 we 123 40
G 126 38 G! 124 36
H 123 43 B! 123 41
1 125 40 1! 126 38
J 124 38 AL 125 38
K 123 45 Kt 123 44
L 123 28 L' 124 29
g 122 39 M? 124 39
N 122 38 1t 122 38
0 122 37 ot 121 36
P 120 34 p! 121 34
3 120 29 Qt 118 29
4 118 3 RY 118 29
S 118 29 8! 119 k11
T 117 34 T! 117 35
v 117 30 u! 113 29
v 116 33 A 114 34
W 116 24 Wt 115 26
¥ 115 34 X 114 34
b4 115 31 y! 113 31
Z 114 32 A 115 30
AA 114 32 A7 116 30
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TARBLE XVI=«Continued

Control | Experimental

Subject Otis S:T,EsP. | Subject Otla* | B,TWEP,**
BB 113 25 BR! 112 26
cc 113 .25 cc! 113 - 23
DD 112 27 DD 112 25
EE 112 26 EE? 112 27
FF 111 34 FF! 110 33
CG 111 32 GG!* 112 32
HH 111 24 Hy' 111 24
11 110 27 11t 109 26
JJ 109 28 JJyt 109 26
KK 106 31 KK 104 29
LL 106 30 LL! 106 30
MM 106 26 vt 106 27
NN 103 3 NN¢ 102 31
00 101 30 oot 101 30
PP 91 14 pp 89 12

Mean 116.7 32.2 116.4 32.4
S.B. 3.& )| 6.3 8.8 6.2




APPENDRIN 1Y

NESCRIPTION OF THE MEASURING INSTRUMENTS
A. Jhe Otis Quick-Sgoring
Gomma, m.-=This is a groun inteliigence teat consisting
of elphty items, including word meaning, verbal analogles,

scrambled sentences, interpretations of proverbs, logical
reasoning, number sevies, arithmetic reasoning, and design
analogies, aActual testing time is thirty minutes, Splite
half reliabllity coefficiemis «f .31, .92, and ,91 are ree
ported for thie Test in grades 10, 11, and 12 respectively.
Thia test has been shown to have s high covrelation with
many of the better testes of intelligemce (2, pp. 496~299).
R. The Sequential Tests of Educatiomal Progress,

Seimmeca, ZB.-«This is a standardized teat: of zeneral

achlevement in sclence, It consists of elighty queations

designed to memsure skill in identifying scientific prob
leams, ability to interpret dasta, ebility to suggest hy-
potheses, and ability to reason quantitatively and ayme
bolically, This test has content validity as the items on
the test were prepared by selected groups of teachers in
the science field, The publisher of this test indlicates
in the techmical report conceming 3,T.E.Py~felence that

48
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he expects to mske ampirical checks of validity, but nome
have been fortheoming to this date (3, p. 9)¢ Ome study
hae been made which has some bearing on this matter, A
correlation of ,67 was found by one investigster when he
compared S,T,Faba~Sgience scoves and school grades in sole
ence (4, p, 26), Intemal consistency of the test hae
baen determined by use of the KudereRichardson Fomula
Twanty. An application of this formula produced a relie
ability coefficient of ,87 (3, p. 10),

Co

19359.+=This 15 an eightyeminute, 100 item standavdizsed
teat of chemistry achievement, The test was prepared by
the Examinstions Committee of the Divisien of Chemical
Education of the American Chemical Society, This fomm of
the test is too recent for reviews to have bean made in
the literature, however this fomn {8 & revision of the
193¢ version which proved a relisble and valid measure of
chemistry schievenent (2, p. 279),
Do Jhe Physical Zeience Studv Coumittes Phypies

| i Iegt.~«Thie 4g a standardized test of phystes
achievenent. The two parts used in this study each conw
sist of thirty-five sultiple cholee questions bullt azound

six or saven physical situations, The questions ave so dee
signed as to measure problem solving ability as well as
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knovledge of facts and principles., Very few questions can
be answered from mere recall of statements made in the
text (5, p. 4). uhile there hava as yet been no studies
made to determine the empirical validity of these tests,
the ability of the committee which designed the tests
seems to assure content validity, Included in this come
mittee were Frederick Ferris and Frank Fornoff of Educa«
tienal Testing Service and Henry Chauncey of the College
Entrance Exsoination Board (5, p. 3). The reliability of
theas tests has not been reported,

T. The Aperican Institute for Resesrch Phveics
Achlavenent 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
American Institute for Research released it for use in
this study, The test consists of a series of six thirty-
minute, forty-item, multiple cholce tests designed to
meagure the specific content covered in the Harvey White
fAlm course in physics. The six tests are Electricity I,
Electricity I, Lisht I, Light 11, Atomics, and Elec-
Eronics. WNo validity data have been egtablished for these
tests., Using the Ruder-Richardson Formula Twenty, the
following reliability coefficients have been obtained:
Electricity I~-.77, Electricity I1I--.62, Light I~--.79, and
Light 1I~-.77 (1). No reliability information has been



reported for either the Atgmics test or the Elegtronices
test,

N
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