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CHAPTER I 

INTRODUCTION 

Overhead transparency projectuals are being designed 

and produced by educational groups, commercial firms, and 

individual teachers to teach concepts. Those transparen

cies are varied as to format design and quality in terms 

of method of presentation, color or non-color images, and 

positive or negative backgrounds. 

Apparently there is no common agreement based upon 

the results of research favoring specific criteria relating 

to methods of presentation and general format design of 

overhead transparency projectuals for teaching concepts. 

No research was found dealing specifically with formal de

sign except that by Adams, Rosemier, and Sleeman. That 

research dealt with letter size in transparency design. 

Problem of the Study 

The problem of this study v:as to obtain information 

on the effect of teaching conceptual information using 

three alternate variations of overhead transparency pro

jectuals. The problem had tv;o aspects: (1) to determine 

which of three alternate variations of overhead transpar

ency projectuals accomplished the most learning of 
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conceptual information, and (2) to determine v/hether color 

or non-color (black or white) images and positive (v/hite) 

or negative (black) backgrounds in transparencies most in

fluenced the learning of conceptual information. 

The three alternate variations of overhead transpar

ency projectuals are listed: 

!• Basic transparency with hinged overlays. A con

cept v/as presented in sequential parts or steps by "adding 

on" or overlaying the overlays upon a basic sheet of ace

tate to build a complete v/hole. 

2. Series of basic transparencies. Each one of the 

series contained the sajne information as the corresponding 

version of the basic transparency with overlays. There 

was a separate basic for each "step" of the basic version 

with overlays, 

3. Composite transparency. The entire concept was 

presented as a complete whole. The composite version was 

a "cumulative" version of the total of all the information 

presented sequentially in the two preceding variations of 

transparencies. 

The study used tv/elve experimental combinations of 

transparency variations, color or non-color (black or 

white) images, and positive (v/hite) or negative (black) 

backgrounds. These tv/elve combinations v/ere as follows: 



1. Basic transparency with hinged overlc^ys, colored 

images and a positive (white) background. 

2. Basic transparency v/ith hinged overlays, colored 

images and a negative (black) background. 

3. Basic transparency with hinged overlays, non-

colored (black) Images and a positive (v/hite) background. 

4. Basic transparency with hinged overlays, non-

colored (white) images and a negative (black) background. 

5. Series of transparencies, colored images and pos

itive (white) backgrounds. 

6. Series of transparencies, colored images and neg

ative (black) backgrounds. 

7. Series of transparencies, non-colored (black) 

images and positive (white) backgrounds. 

8. Series of transparencies, non-colored (white) 

images and negative (black) backgroimds. 

9. Composite transparency, colored images and a pos

itive (white) background. 

10. Composite transparency, colored images and a neg

ative (black) background. 

11. Composite transparency, non-colored (black) 

images and a positive (v/hite) background. 

12. Composite transparency, non-colored (iMhite) 

images and a negative (black) background. 



Definition of Terms 

The following terms relating to this study are de

fined: 

!• Basic transparency with overlays. This transpar

ency version consists of one or more 8 1/2 X 11 inch 

sheets of acetate taped in a cardboard frame. Additional 

sheets of acetate are fastened to the cardboard frame by 

mylar hinges. The hinged sheets are designed to "overlay" 

upon the basic sheet in sequential order, (See Appendix Al) 

2, Series of basic transparencies. Each transpar

ency is one or more sheets of 8 1/2 X 11 inch sheets of 

acetate taped to a cardboard frame. There are no hinged 

overlays. Each one of the basics in the series is a ver

sion of the basic transparency with a corresponding over

lay. (See Appendix A2) 

3t Composite transparency. A composite transparency 

contains the complete concept on one basic which was pre

sented sequentially in the two preceding transparency 

variations. (See Appendix A3) 

«̂ Pro.iectual. A projectual is a mounted overhead 

transparency that is complete and ready for projection. 

5. Colored or non-colored imap:es. The images on the 

transparencies used in this study are words, numbers, and 

lines. Those images are colored or black if they are on 

a positive (white) background and clear (white) or colored 

on a negative (black) background. (See Appendix B) 



6, Positive or nep;ative backfg.cound. The large part 

of the transparency area v/hich contains the images is 

called the background. The images are either contrasted 

on a positive (white) or negative (black) field. (See 

Appendix B) 

Scope and Limitations 

The study was limited to undergraduate educational 

psychology sections at Texas Technological College, Lubbock, 

Texas, during the spring semester of I969. Students in 

those sections were grouped by normal registration proce-

dvires into classes selected from the follov/ing schedule: 

Section 1 

Section 2 

Section 3 

Section 4 

Section 5 

Section 6 

Section 7 

Section 8 

Section 9 

Section 10 

Section 11 

Section 12 

Section I3 

7:30 a.m. 

8:30 a.m. 

2;30 p.m. 

3:30 p.m. 

7:30 a.m. 

9:00 a.m. 

Monday 

Monday 

9:30 a.m. Monday 

10:30 a.m. Monday 

11:30 a.m. Monday 

12:30 p.m. Monday 

1:30 p.m. Monday 

Monday 

Monday 

Wednesday, Friday 

Wednesday, Friday 

Wednesday, Friday 

V/ednesday, Friday 

Wednesday, Friday 

Wednesday, Friday 

Wednesday, Friday 

Wednesday, Friday 

Wednesday, Friday 

Tuesday, Thursday 

Tuesday, Thursday 

10:30 a.m. Tuesday, Thursday 

1:30 p.m. Tuesday, Thm-sday 
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Section 14 

Section 15 

Section l6 

Section 17 

Section 18 

3:00 p.m. 

6:00 p.m. 

9:30 a.m. 

10:30 a.m. 

9:00 a.m. 

Tuesday, Thursday 

Tuesday 

Monday, Wednesday, Friday 

Monday, Wednesday, Friday 

Tuesday, Thursday 

This study included fourteen classes selected from the 

schedule of the preceding sections. One class was used for 

a "trial rim" to test the instruments used in the study. 

Another class was excluded from the study because of a 

very small student enrollment figure. 

The study v;as also limited to twenty-six elementary 

statistical concepts. The following concepts v/ere pre

sented in the study: 

1. Bi-modal distribution. 

2. Frequency line. 

3. Frequency polygon. 

4. Inference. 

5. Leptokurtic curve. 

6. Mean. 

7. Measures of central tendency. 

8. Median. 

9. Mode. 

10, Mesokurtic curve. 

11. Negatively skev/ed curve. 

12. Normal distribution. 



13. Normal curve. 

14. Platykurtic curve. 

15. Positively skewed curve. 

16. Range. 

17. Rank. 

18. Ravj data. 

19. Score line. 

20. Skex-zed distribution. 

21. Standard deviation. 

22. Sum of squares. 

23. Symbol N 

24. Symbol X 

25. Symbol "X 

26. Symbol 2D 

Assumptions 

Some prior knoxMledge of elementary statistical con

cepts by some students in this study v/as assumed. That 

prior knowledge v/as assumed to be only in the area of mea

sures of central tendency and not in all the areas of the 

statistical concepts included in the study. 

If data from a pre-test supported the assumption that 

some students did in fact have some prior knowledge of some 

statistical concepts, those students* achievement scores 

could be adjusted accordingly by the analysis of covariance 

statistical treatment. 
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Another assumption v/as that those factors influencing 

students' choices of a particular section of educational 

psychology v/ere randomly distributed throughout the total 

sample of tindergraduate psychology students used in the 

study. Many possible influences determined which partic

ular section a student selected. A few of the more prob

able reasons are listed: 

1. Preference for a particular time of day. 

2. Preference for one particular Instructor. 

3t Preference to be in the same class as a friend. 

4. Preference for an employment schedule. 

5. Preference for home responsibilities. 

6. Preference for social obligations. 

7. Preference for an athletic or sports schedule. 

Hypotheses 

In order to evaluate the results of the study, the 

following null hypotheses were tested: 

1. There v/111 be no significant difference betv/een 

the effects of the three transparency versions: basic 

with overlays, series of basics, and composite, in mean 

achievement in performance on a test designed to measure 

competency in elementary statistics. 

2. There will be no significant difference between 

the effects of color or non-color (black or v/hite) images 

on transparencies in mean achievement in performance on a 



test designed to measure competency in eleiuentary statis

tics. 

3. There will be no significant difference betv/een 

the effects of a positive (î rhite) or negative (black) back

ground on transpaTencies in mean achievement in performance 

on a test designed to measujre competency in elementary sta

tistics. 

4. There v/ill be no significant difference betv/een 

the effects of the three transparency versions and color 

or non-color (black or white) images in mean achievement 

in performance on a test designed to measure competency in 

elementary statistics. 

5. There will be no significant difference betv/een 

the effects of the three transparency versions and a pos

itive (v/hite) or negative (black) background in mean 

achievement in performance on a test designed to measure 

competency in elementary statistics. 

6. There will be no significant difference betv:een 

the effects of color or non-color (black or white) images 

and a positive (white) or negative (black) background in 

mean achievement in performance on a test designed to mea

sure competency in elementary statistics. 

7. There v/ill be no significant difference between 

the effects of the three transparency versions, color or 

non-color (black or white) images, and a positive (white) 
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or negative (black) background in mean achievement in per

formance on a test designed to measure competency in ele

mentary statistics. 

Need for the Study 

The increased availability of educational media has 

brought about a concern on the part of educators to eval

uate those various media in terms of their contribution to 

learning in terms of specific educational objectives. The 

emphasis today seems to be a "systems approach-to-learning" 

type of research. Various media are considered together 

with variables such as motivation, environment, and indi

vidual differences. Systems of instruction are being de

signed to accomplish specific behavioral objectives. 

Lumsdaine (22) reported studies in which certain variables 

influenced the effectiveness of media. Some of those 

variables included student response, direct practice, an

nouncement of a test, forms of reinforcement, prompting, 

optimal lengths of demonstration and practice sessions, 

and pacing. 

An apparent emphasis at the present time is on im

provement through research of various media as analyzed 

through a systems approach. VanderMeer discussed this 

point when he stated: 

The purpose of research in educational media is 
to improve the combination of these media to 
the achievement of.educational objectives. In 
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performing research on instructional media, we 
inevitably begin with some conception of the 
dimensions of the contribution that the given 
medium can make, and in the course of our in
vestigation we frequently discover potentials 
in particular media v/hich change the contribu
tion that such media may make and thereby 
imply, perhaps, a change for the entire educa
tional system. It would seem to follow, then, 
that the systems approach has complications 
for research on educational media, in contexts 
ranging from studies related to the influences 
of a wide range of media on an educational sys
tem and its organization (37:292). 

VanderMeer (37) also suggests that relatively little 

research in newer educational media has been directed to

ward the identification and manipulation of certain char

acteristics for the purpose of improving those media in 

accordance with certain criteria based on learning out

comes. As an example, VanderMeer (36) completed some re

search designed to improve a filmstrip in developing 

factual and conceptual knowledge in certain aspects of 

science for elementary and secondary school students. 

That research involved a frame-by-frame analysis of a 

filmstrip with a view to identifying those aspects of each 

frame that seemed to contribute to the communication of 

relevant knowledge. VanderMeer concluded that much more 

research needed to be done taking into account such items 

as optimum sequencing or visual stimulus materials, opti

mum size of the total idea burden carried by the filmstrip 

(or whatever) and its subparts, the frames of the filmstrip, 

and the separate reactions of the individual viewers. 
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There seemed to be an apparent lack of specific re

search designed to improve the design and method of -using 

the medium of overhead transparency projectuals. Research 

designed to analyze the effects upon learning of variations 

of overhead transparencies in terms of sequencing, color 

or non-color images, and a positive or negative background 

was found to be very limited. Only one study by Adams, 

et al. dealt with overhead transparency letter size. 



CHAPTER II 

REVIEW OF LITERATUR] 

Introduction 

Specific literature dealing v/ith format design of 

overhead transparency projectuals was found to be limited. 

Only one experimental study, Adams, Rosemier, and Sleeman 

(1), dealing with letter size for overhead transparency 

projectuals, was reviev/ed. 

Since this study involved format design and use of 

variations of overhead transparency projectuals to teach 

concepts, it became evident that literature in some re

lated areas would have implications for this study. Some 

of those areas were: color, concept learning, overhead 

projection in teaching specific subjects, and related 

studies (media with some implications for transparencies). 

Some selected literature was reviewed in order to 

broaden the imderstanding of criteria for format design 

and use of overhead transparency projectuals to teach 

concepts. 

13 
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Color 

Various commercial companies involved in the market

ing of materials for the production of overhead transpar

ency projectuals implied in their literature that color 

should be used to add interest or variety to a transparency 

projectual. Schultz (30) siiggested the use of color as an 

"embellishment" to the transparency as an element of con

trast . 

Smith prepared a booklet in which a case for color 

v/as stated: 

One basic function of color is simply that it 
adds eye appeal; it makes your visual more alive 
and attractive. If this were not so, all your 
magazine ads would be in black and v/hite. Color 
gets attention, helps focus on a word or a sym
bol. If that splash of color is the only one on 
the visual, it v/ill get the most attention, and 
get it quickly. Conversely, if you have too 
many such color focal points, they i-/ill compete 
for attention and possibly nulify the emphasis 
you planned for (32:47). 

Smith continued: 

Color also helps achieve a change of pace in 
a series of transparencies. This is especially 
so if color tints are interspersed v/ith color 
positives. In a color tint your entire back
ground is one pastel tone, and your image is 
usually black. Handmade, heat-transfer, and 
diazo all offer color tint possibilities. It 
is also possible to use the tint in the same 
manner as color filters in a spotlight effect. 
With this method you simply place the tinted 
sheet over your black-image transparency v/hen 
you are ready to project. 

A more specific function of color is to show 
differentiation, much as color is used on a map 
to distinguish between v/ater and land or 
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different regions of one country. (Alxvays use 
blue for v/ater. ) Color can be used effectively 
with verbal material to differentiate between 
parts of a sentence or a paragraph. 

Just as you focus attention on one word by 
putting a block of color on it, you can do the 
reverse: put a color tint over the entire vi
sual except for the v/ord or symbol to be 
stressed (32:48), 

Smith generally suggested the use of color for con

trast, embellishments, and special effects. 

Research in the area of color has been conducted to 

determine its effect upon learning related to various 

media. Those studies were done primarily upon l6 m.m. film 

and television. Lumsdaine summarized the film studies by 

stating, "The principal experiments have compared black 

and v/hite versus color prints of the same instructional 

films. These studies failed to show significant differ

ences in learning favoring color films . . . " (22:269), 

Long (21) conducted a study to investigate the influ

ence of color films on the acquisition and retention of 

information at two maturity levels: (1) fifth and sixth 

grade and (2) eleventh and tv/elfth grade. Long generally 

concluded that the use of color v/as superior in both ac

quisition and retention of the factual information con

tained in the films used in his study. He found slight 

differences in grade levels in terms of amount of material 

acquired and retainedo The results tended to indicate 

that the color film affected more favorably dull students 

than bright students. 
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The results of Long's study v/ere not stated in terms 

of significance levels. His conclusions are somewhat at 

variance v/ith those of later studies. 

VanderMeer (35) presented science films to high school 

students in both color and black-and-white. No significant 

differences were found in terms of learning betv/een stu

dents who viewed the black and xsrhite versions and those who 

viev/ed the color versions. The students who viev/ed the 

black-and-v/hite versions tended to score somev/hat higher. 

On delayed post-tests given six weeks later, three out of 

five comparisons of verbal tests v/ere significantly in fa

vor of the color group. No significant differences were 

found on the delayed nonverbal tests between the two film 

versions. 

In subsequent experiments by Fullerton (10), Kanner 

and Rosenstein (18), Rosenstein and Kanner (29), and Linl̂  

(20), no significant differences v/ere found in terms of 

learning betv/een groups viewing color film versions and 

those viev/ing black-and-v/hite film versions. 

May and Lumsdaine (23) conducted a study of a color 

and black-and-white version of a l6 m.m. film using fifth 

graders and ninth graders. They found that significant 

differences in terms of learning of factual knowledge were 

lacking both for over-all and v/ithin-grades comparisons 

of the effects of color and black-and-v/hite films. In a 

concluding statement they said: 
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This experiment lends little support to those 
who argue for color production of classroom 
teaching films for the achievement of greater • 
educational effectiveness. But neither does it 
justify the conclusion that color is v/holly ir
relevant to learning, even in films v/hich have 
no intrinsic color content to be learned. Color 
in some places in a film may facilitate learning 
—in other places it may inhibit learning. Fur
thermore, an exciting color film on a dull sub-
• ject shown to tired pupils on a dull rainy 
afternoon might well result in more learning 
than would a black-and-v/hite print of the same 
film shovm to a control group at the same time. 
Under such circumstances, the presumably more 
attractive nature of color might exert a posi
tive influence because other factors v/ere very 
unfavorable to attention (23:29). 

Lumsdaine stated: 

Despite these negative findings, a case for 
the use of color could be made where color cues 
are essential for a discrimination that is to 
be learned—for example, in learning to iden
tify code flags, minerals, flov/ers, etc. Color 
differentiation can also be clearly advantageous 
when multiple-color codes keep otherwise confus
ing visual elements separable, as in complex 
circuit diagrams. But the experimental evidence 
suggests that any general value of color for in
creasing learning merely through increased 
strikingness or attractiveness has probably been 
overrated (22:269-270). 

Studies to determine the affect of color as applied 

to television have been closely related to film research. 

Some of the studies reviev/ed, Kanner and Rosenstein (18), 

Rosenstein and Kanner (29), Link (20) and VanderMeer (35), 

employed both film and television in terms of color and 

black-and-v/hite. The conclusions reached v/ere generalized 

to include both media. Chu and Schramm discussed this re

search upon color in terms of learning results by stating: 
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Rrom these experimental results, it seems that 
the use of color in film or television does not 
significantly improve learning. Even though 
VanderMeer foimd some evidence suggesting that 
color presentation may contribute to retention, 
his findings v/ere not entirely clear, and 
failed to be replicated . . . (5'^6), 

Chu and Schramm further stated: 

l^ether color television v/ill make for more fa
vorable attitudes seems to be a different story. 
The findings by VanderMeer on student's prefer
ence would suggest that color may very well bring 
about more favorable attitudes tov/ard instruc
tional television. Hov/ever, while saying that 
color does not seem to improve learning in gen
eral, we must not overlook the possibility that 
in certain particular learning tasks, color may 
play an essential role. For instance, certain 
substances, like blood, have no definite shape 
and can only be identified by color. A black-
and-white presentation would therefore be 
greatly handicapped. Or, sometimes color will 
be necessary to make a particular object stand 
out in order to be recognized. In these situ
ations, a color presentation will be necessary. 
Otherwise, the cost factor would favor the 
black-and-white version {5''^7)» 

Chu, Schramm and Lumsdaine recognized the possibility 

that color could improve learning if color were coded to 

a particular task. 

Color in relation to textbook format design has been 

an area of concern for both educators and textbook pub

lishers. These studies were conducted under the title of 

"Picture Preferences." 

McLean (26) compared color and non-colored pictures 

to discover which v/as superior with respect to "learning 

and preferences," He found that the colored pictures 
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produced a greater range of accuracy of report with fifty-

seven per cent of the 152 subjects in his study. 

Isison (16) suggested that color makes a contribution 

to the learning situation. That study was subject to lim

ited factors such as clinical techniques which were some

what, at variance v/ith normal classroom procedures. 

Another picture preference study was conducted by 

English (9). His study v/as designed to study format in 

terms of color and black-and-white as it related to text

books. He compared the learning achievements of second 

and fifth grade pupils to ascertain whether there v/as a 

significant difference when they studied selected units of 

science and arithmetic subject matter through the use of 

colored as opposed to black-and-v/hite textual instructional 

materials. English employed the use of color in the fol

lov/ing manner: 

1. Color must enhance the text meaning. 

2. The role of color must be non-decorative in its 

main usage. 

3. Color has to exist in a state of desirable clarity. 

4. The colors used have to be appropriate to the item 

being illustrated (9:4). 

English (9) concluded that if both teachers and pu

pils preferred colored instructional materials, he asked 

the question, How important is it to recognize that black-
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and-white instructional materials do adequately provide for 
« 

the acquisition of learning? English found that color did 

enhance motivation for both pupils and teachers and there 

was no evidence that color had any influence on learning. 

A more recent study of picture preferences v/as con

ducted by Clegg (7) to determine the amount of color in 

terms of saturation or tints in illustrations preferred by 

children. Color was only one aspect of his study. The 

color aspect was germane to the reviev/ of literature. 

Clegg concluded that in reference to color, "\\nien two pic

ture illustrations are identical in all other respects, 

children significantly prefer the use of saturated color 

over the use of light tints" (7:148). 

The Clegg study did not measure the effects of color 

in terms of learning achievement. One purpose of that 

study was to determine if there v/ere differences in what 

children preferred in terms of color. 

Concept Learninp; 

Perhaps one of the most important areas of concern 

for educators and psychologists is that of concepts. Con

cept learning is believed to involve sequencing, v/hole 

versus part, cognition, structure, hierarchy of learning 

tasks, and strategy. A great amount of literature exists 

relating to concept learning. A representation of some 

of that literature v/as reviewed. 

file:////nien


• 21 

Wenzel and Flurry (38) conducted a study to test the 

theory of cognition that concepts v/ere learned in the fol

lowing order: (1) concrete objects, (2) spatial forms, and 

(3) ntimber. The results of that study supported the theory 

of the order of concept formation. 

Hovland (15) designed a study to gather information 

relating to concept formation of tv/o types: "positive in

stances" which were examples of the concept and included 

the essential characteristics, and "negative instances," 

which lacked one or more of the necessary characteristics 

and were therefore, examples of what the concept "is not." 

Hoveland experimented with several models. He concluded: 

In light of the considerations presented, it 
is clear that the question asked in earlier con
cept-formation studies as to the relative ef
fectiveness of positive and negative instances 
cannot be given a generalized categorical ansv/er. 
Separate analyses must be made of (1) the amount 
of information conveyed by each type of instance 
under specified conditions and (2) the process 
of assimilating information from the two types 
of instances when the amount of information 
transmitted is equated (15:472). 

McGuigan and MacCaslin (24) in comparing the effec

tiveness of a part, an incomplete-v/hole, and a whole method 

of learning, found that the v/hole method vras superior to 

the incomplete-whole method xvhich in turn was superior to 

the part method. By holding the kind of practice (massed 

or distributed) of the culminating aspect of a task con

stant, their comparisons led to the conclusion that the 
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v/hole method was superior to the part method largely be

cause the whole method involved distributed practice. 

Another stiidy which was an extension of the previous 

study by McGuigan and MacCaslin v/as conducted by McGuigan 

(25). He wanted to test the hypothesis, within limits, 

the larger the unit practiced (and hence the greater the 

distribution of practice on the various aspects of the 

task) the better the performance. Four methods which var

ied the extent to which part or v/hole learning was possible 

were used. The results shov/ed that the larger the practice 

unit, the better the performance. 

A study by Anderson (2) involved groups of first 

graders who v/ere trained to solve concept-attainment prob

lems by either small-step, programmed part-task method or 

whole-task method in which terminal problems were attempted 

early in training. Anderson found that the part-task group 

performed better than the whole-task group on terminal 

training problems and on similar problems presented again 

later to measure attention. There was no difference be

tween groups on transfer problems. Both training groups 

were superior to a no-treatment control group on all mea

sures. 

In discussing sequencing of information as it re

lated to programmed materials, Thelen stated: 

. • . experiments have already revealed that 
the students learned just as much when the items 
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were presented in random order as when they v:ere 
presented in the sequence designed by the pro
grammers. In other words, the programs v/ere 
regarded simply as collections of discrete, inde
pendent bits of information. This finding sug
gests that if the purpose of the program is to 
give information, then sequence does not matter 
(33:189). 

Klausmeier and Meinke (19) investigated the effects 

of types of instructions upon concept attainment. Those 

instructions were: (1) minimal with principle, (2) mini

mal without principle, (3) structure with principle, (4) 

structure without principle, (5) strategy with principle, 

and (6) stratedy without principle. The results of the 

study indicated that: Concept attainment v/as facilitated 

least by minimal instructions, next by instructions that 

presented information about structure of stimulus material, 

and most by instructions designed to teach a conservative 

focusing strategy. 

Klausmeier and Meinke commented regarding the study 

by stating: 

The present experiment provides encouragement 
for moving ahead more rapidly on research in 
school settings in which attempts are made to 
develop and test instructions designed to facil
itate concept learning in various subject 
fields., Even without further research it is 
safe to conclude that more time should be spent 
on teaching students how to learn concepts, the 
organization of the subject matter to be learned, 
and the principles for securing and utilizing 
information. Further, educational research on 
various methods of teaching has typically re
sulted in statistically nonsignificant results, 
whereas relatively small changes in instructions 
yield highly significant results in laboratory 
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settings. Educational researchers apparently 
must find better means for controlling learning 
conditions in school settings, executing various 
treatments more systematically, and developing 
more sensitive measures. Educational psycholo
gists and other educational researchers have not 
demonstrated much inventiveness during the past 
decades in any of these manners (19:221-222). 

Clark and McDonald conducted a study using verbal pre

sentation of a concept. They summarized that study as fol-

lov/s: 

The present study explored the question, \#ien 
a subject is presented with several examples of 
a concept, v/hat determines which of the common 
properties he v/ill select as defining the con
cept? Three competing hypotheses were tested by 
asking fifth graders to select a defining prop
erty v/hen presented with verbal examples of a 
concept. Results shov/ed that (a) the common 
property v/ith the highest total association 
strength will be selected as defining with sig
nificantly greater frequency than other common 
properties, and (b) neither the order in v/hich 
the examples are presented nor the presence of 
an example with a strongly associated property 
appears to influence the selection of the de
fining property (6:328). 

A major influence in concept learning has been Robert 

M. Gagne* (11). He suggested a system of "hierarchial or

der" in concept attainment, that is, the successful at

tainment (mastery) of a particular task is dependent upon 

mastery of a preceding task. Gagne' commented conceriiing 

the experimental literature related to concept learning: 

. • . Under the heading of concepts one can 
find experimental studies dealing with such 
things as the learning of nonsense v/ords, the 
acquiring of a new category v/ord for children, 
the inferring of common functions of a set of 
objects, the combining of object qualities to 
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achieve new categories, and even the solving of 
mathematical puzzles. All of these kinds of ex
periments undoubtedly represent studies of learn
ing. . . . It is truly difficult to describe 
what it is that these experimental studies have 
in common, or whether they are in fact devoted 
to the study of a common problem (12:188), 

Gagne' further stated: 

, , , It appears to be of some importance for 
the design of curriculum content and instruc
tional methods to recognize a distinction be
tween concepts and principles. Different 
conditions are applicable to the learning of 
concepts and the learning of principles. Two 
differences that I have mentioned are perhaps 
of greatest importance. The first is that con
cepts are prior to principles and, in this sense, 
are simpler than principles. To learn a princi
ple, one must have previously learned the con
cepts of v/hich it is composed. A second 
difference pertains to verbal guidance versus 
pure discovery as a learning method. Learning 
concepts by pure discovery would appear to be 
an inhumanly inefficient thing to do, given the 
existence of language. But principles can be 
learned by discovery. There is some slight ev
idence to suggest that such a method of learn
ing principles may be advantageous for retention 
and transfer, although it is likely to be more 
time-consuming for initial learning. Additional 
soundly designed research could well be devoted 
to this latter question (12:195-196). 

Gagne* has also had a major influence in evaluation 

of strategies related to objectives. Those strategies 

were analyzed in terms of task analyses. 

It appears from an examination of these selected 

studies dealing v/ith concept learning, that there was no 

clear evidence to support one type of learning in all 

cases. Perhaps Underwood had this in mind v/hen he stated: 
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Results have been contradictory, sometimes 
shov/ing facility in learning by v/hole and some
times by parts, and psychologists have been im-
able to specify adequately the nature of the 
differences between experiments which v/ould ac
count for discrepancies. The reason for this 
is probably that no comprehensive hypothesis 
concerning the variable has been set up by 
which the success of the studies may be evalu
ated . . , there is a lack of adequate theory 
to direct experimentation (34:4l8). 

Overhead Projection in Teachinp: 

Specific Sub.iects 

A considerable number of articles and studies sug

gested the use of the overhead transparency projector to 

teach a variety of subjects. A sample of that literature 

was reviewed. 

Gallentine (13) utilized overhead projection in a two-

part study which attempted to evaluate the instruction of 

undergraduate biology courses in large lecture groups and 

small laboratory groups as compared to conventional in

struction in smaller groups using the chalkboard as a 

means of illustration. The results indicated that over

head projection compared as favorable as instruction using 

chalkboard drav/ings in both large lecture sections and 

smaller laboratory groups. 

Yeager (39) conducted a study to determine the appre

ciable value of projectuals in presenting units of basic 

electricity. The normal teaching time v/as reduced by one 

third. Because of a limited sample size, when compared 



27 

to the control method, the experimental method did not ap

preciably affect student achievement at the college .level. 

Arnsdorf (3) used overhead transparency projectuals 

in teaching social studies. He attempted to study the ef

fectiveness of using a set of map-overlays of the United 

States in an "inquiry-discevery" approach to teach map 

reading skills and geographic imderstandings. No conclu

sion was reached relating to projectuals other than that 

inquiry-discovery approach with overlays did contribute to 

pupil growth in work-study skills. 

Sleeman (31) compared the affectiveness of teaching 

dictionary skills using three techniques: (1) overhead 

projector, (2) teaching programs, and (3) conventional ap

proach. The results from a post-test showed that there 

was no significant differences between the three techniques 

in material retention. 

After using overhead transparency projection tech

niques in teaching beginning statistics to graduate stu

dents, Bennett summarized by stating: 

Students that have been taught by using three 
overlays have all indicated they liked this 
method better than straight lecture-discussion. 
As an instructor that has used these transparen
cies, I can say that they appear to make the 
course more meaningful and easier for the stu
dents to comprehend (4:491). 

Perlberg and Resh conducted a study to evaluate the 

effectiveness of the overhead projector in teaching descrip

tive geometry and hydrology. They summarized by stating: 
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The use of the overhead projector as a teach
ing aid has spread very rapidly and widely and 
is recommended by educators, but its effective
ness in general and in specific subjects has not 
been sufficiently tested. Eighty-five freshmen 
in Descriptive Geometry and sixty-four sopho
mores in Hydrology were divided at random into 
experimental and control groups. Each experi
mental group v/as taught by its lecturer for 
seven weeks with the overhead projector and for 
seven weeks without it. Achievements were mea
sured; overhead projector led to a significant 
improvement in only one of the experimental 
groups, and was particularly effective with the 
weaker students. It also reduced the scatter 
of grades in the group. Favorable attitudes 
tov/ards the use of the overhead projector v/ere 
expressed by students and lecturers. Further 
research is necessary with special attention 
to various frequently overlooked phenomena which 
might affect the results (27:l4). 

Garman (l4) discussed the use of the overhead projec

tor in teaching bookkeeping. He used it to introduce new 

topics, criticize homework, and for drill. He emphasized 

the spontaneous use of the projector by being able to 

quickly use it in front of a class. 

No literature was found dealing with a comparison of 

styles of presentation of overhead transparency projec

tuals. The use of color or positive and negative back

grounds was not found in any of the literature reviewed 

for this study. 

Related Studies 

Only one study was reviewed v/hich dealt directly with 

format design of overhead transparency projectuals. Adams 

Rosemier, and Sleeman (1) conducted a study to investigate 
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the readability of various sizes of type v/hich were equiva

lent in height to the elete type, the pica type, primary 

type, and the commercially recommended size of one-fourth 

inch. The investigation studied these sizes of print at 

varying distances from the screen for various grade levels. 

The results of the investigation indicated that smaller 

letter sizes (elete and pica) should not be used especially 

if the viev/ing distance is beyond tv/enty feet from the 

screen. It was also found that there were grade level dif

ferences in type readability. 

VanderMeer (36) conducted a study to analyze the "pic

torial content" as compared to the "verbal content" of a 

filmstrip. He prepared two experimental variations of the 

"content" of an American history filmstrip. One group of 

students received the complete filmstrip which included 

verbal captions. Another group received the verbal cap

tion material in addition to supplementary material con

tained in the Teacher's Guide, The material (all verbal) 

was read to that group of students in the same length of 

time it took to present the first group v/ith a filmstrip. 

No significant differences v/ere found betv/een the two 

groups in terms of achievement. 

VanderMeer reached two conclusions regarding his 

study: 

1, In terms of immediate factual learning and 
recall over a three-week period, practically 
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the same results could be obtained by the use 
of four pages of mimeographed materials as 
are obtained by the use of the filmstrip, 
learning time being held constant. 

2, When the pictorial element in the filmstrip 
is deficient in detail, definition, or clar
ity, it not only fails to contribute to the 
students' knowledge but may actually serve 
to inhibit learning (36:88). 

VanderMeer's study could have implications for format 

design of overhead transparency projectuals since conceiv

ably, a filmstrip could present the same type information 

as an overhead transparency. One very important aspect of 

his study was the attention to a specific medium for the 

purpose of the improvement of that medium. 

Summary 

The following summaries are listed for those areas re

viewed from selected literature: 

Color, No clear case can be made in terms of signif

icant learning for the use of color as compared to a black-

and-v/hite version of the same medium. It is generally 

conceded that color used as an embellishment has motiva

tional value and is preferred. 

Concept learning;. Concept learning seems to be re

lated to many factors. Sometimes studies shox-zed that 

learning by the whole method was superior to the part 

method. Other studies showed that the part method was su

perior to the whole method. It is generally agreed that 
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sequencing of materials to be learned, especially that of a 

hierarchial order as advocated by Gagne', produces best re

sults in terms of concept learning. This was not found to 

be the case in some studies using programmed materials. 

Perhaps what is needed as suggested by Underwood is a 

broader hypothesis to guide and unify research in the area 

of concept learning. 

Overhead prelection in teaching; specific sub.iects. 

Overhead transparency projection is as effective for teach

ing a variety of subjects as are various other media and 

conventional teaching. In most cases there was a favorable 

attitude toward the use of overhead transparency projection 

by both teacher and student. 

Related studies. Only one study was reviewed which 

dealt directly with specific criteria of design of overhead 

transparency projectuals. That study investigated readable 

letter size in transparencies. The VanderMeer filmstrip 

study was relevant because it called attention to format 

design of graphic media in general. 

The problem of presenting a learning situation in

volves strategy and selection of relevant elements in an 

educational system. Perhaps those selected areas reviev/ed 

in the literature were not only relevant to the overhead 

transparency medium but to all other media as well. 



CHAPTER III 

METHODS AND PROCEDURES 

Experimental De5i,g;n 

The study employed three different variations of over

head transparency projectuals, color or non-color (black 

or v/hite) images, and positive (white) or negative (black) 

backgrounds. (See Appendix A) Learning of concepts could 

have been due to the effect of a particular variation of 

transparency, color or non-color images, or negative or 

positive backgrounds. Learning of concepts, therefore, 

could have been accomplished by a main effect of a partic

ular transparency variation, color or non-color images, 

positive or negative backgrounds, or an interaction betx̂ /een 

two or more main effects, 

A 3 X 2 X 2 multiple-classification analysis of vari

ance and covariance statistical design v/as selected to 

compute and analyze data of the study. A diagram of that 

design is provided in Figure 1. 

Construction of Instruments 

In order to conduct the study it was necessary to em

ploy five instruments. A pre-recording of a lecture was 

32 
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made, 119 separate overhead transparency projectuals x:ere 

constructed, and pre and post tests were constructed. A 

special computer program was written for the purpose of 
» 

"pulling-off" grade point averages of those students used 

in the study, A description of these instruments is pro

vided, 

1, Transparency variations. Each of the three alter

nate transparency variations had two additional variations 

in terms of color or non-color (black or white) images and 

positive (white) or negative (black) backgrounds. These 

combinations made a total of twelve variations for the 

study. (Appendix B contains illustrations of the color and 

non-color images and the positive and negative backgrounds 

of each of the three variations of projectuals.) The 

transparencies were produced by using the diazo process. 

Diazo is a color-coupled chemical on acetate which reacts 

to ammonia fimes to form a particular color. The diazo 

process was used because of the high quality of color pro

duced, 

2, Pre-recorded lecture, A lecture which was used 

for all classes was recorded on magnetic tape. The record

ing was made at a local radio station using professional 

equipment and a professional radio announcer's voice, (A 

script of that lecture is presented in Appendix C.) 
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3* Pre-test, In order to have some degree of con

trol in the study, a fifteen item pre-test v/as constructed 

to determine whether the students in the study had any 

prior knowledge of statistics. (A complete copy of that 

test is provided in Appendix D. ) The pre-test score was 

used-as one of the covariant control variables. 

«̂ Post-test, A forty item post-test was constructed 

to measure competency in elementary statistical concepts, 

(A copy of that test is provided in Appendix E. ) 

5» Grade point average. The grade point average (cu

mulative) of each student in the study was needed for the 

other covariant control variable. A special computer pro

gram was written to "pull-off" that data from the computer 

storage tapes. 

Scholastic Aptitude Test scores were to be included 

in the study along with pre-test scores and grade point 

averages as a third covariant control variable. Because 

the Scholastic Aptitude Test scores for those students in 

the study v/ere not available on computer storage tapes, 

they were not used. Permission to use personalized data 

of students at Texas Technological College v/as granted 

only if these data could be secured from computer storage 

tapes. (See Appendix F for a copy of that permission let

ter. ) Grade point averages were the only data available 

at the time of the study through this process. 
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Selection of the Sample Population 

The study needed txvelve classes in order to analyze 

the twelve experimental cells of the statistical design. 

A total of fourteen classes was selected from a possible 

list of eighteen sections. One class was selected as a 

possible replication of a class with a small enrollment 

and one class was selected for a "try-out" of the instru

ments. 

The twelve classes used for the experimental cells 

were composed of 238 students enrolled in undergraduate ed

ucational psychology classes during the I969 Spring Semes

ter at Texas Technological College, Lubbock, Texas 

Trial Administration of 

the Instruments 

In order to "test" the various instruments of the 

study, the one class v/hich met from 6:00 p.m. until 9:00 

p.m. on Tuesday evenings was selected for a "try-out." 

This class met only once a week, and therefore, met for a 

longer period of time than the regular classes which met 

on a day-by-day schedule. 

The pre-test, the recorded lecture, and a randomly 

selected transparency variation were administered to the 

class during the first part of the class period. The 

students v/ere then given a fifteen minute intermission in 
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v/hich they left the classroom. When they returned they 

were administered the post-test. It should be noted that 

the fifteen minute intermission corresponded to the inter-

vening day between classes in the actual study. 

The results of the "try-out" indicated that the in

struments performed according to the designer*s expecta

tions. A comparison between the mean scores of the 

pre-test and the post-test showed an increase of 48,87 per 

cent. That data indicated that the experimental treatment 

did in fact effect some change in students* knowledge of 

elementary statistical concepts. 

The Modified KH-20 Reliability Coefficient for the 

pre-test was a positive ,703. For the post-test the Modi

fied KR-20 Reliability Coefficient was a positive .746. A 

Point-Bi-Serial R item analysis for each test indicated 

that a small number of items were negatively correlated. 

Those items were subsequently revised for the purpose of 

refining the instruments. 

Administration of the Instruments 

The study was conducted over a two week period begin

ning on Monday, February 10, 1969, and concluding on 

Thursday, February 20, I969. The pre-test, pre-recorded 

lecture, and overhead transparency projectuals were pre

sented to Monday and Tuesday sections during that first 

week. On Wednesday and Thursday those same sections were 
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administered the post-test. It should be noted that there 

was one day intervening betv/een the times the classes met. 

The same procedures were repeated the following week in 

order to have a total number of tx̂ /elve groups for the 

study, 

• A Projection Optics Transpaque Junior projector with 

a micro switch v/as used to project the transparencies onto 

the large flat (matte surface) white wall in each class

room used in the study. An Audiotronics tape recorder 

with a large Bell and Hov/ell extension speaker was used to 

present the pre-recorded lecture. All these pieces of 

equipment were moimted on two mobile carts for convenience 

of moving from one classroom to another. 

The procedures folloxved in each class used in the 

study were as follows: 

1. A short introduction to the study was provided by 

the regular instructor. He introduced the administrator 

of the study as a graduate student with permission to 

conduct some research. The administrator then passed out 

pencils, scratch paper, answer sheets, and the pre-test 

booklets. Instructions were included on the front of the 

test booklet, (See Appendix D) 

2, After approximately fifteen minutes had elapsed, 

or x̂ hen all the students had completed the test, all items 

were collected. The pre-recorded taped lecture v/as 
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presented on the tape recorder as the administrator manip

ulated the transparencies on the projector, A printed 

script (Appendix C) with cues enabled the administrator to 

control the presentation and turn the projector "on" or 

"off." (The projector was turned "on" or "off" by means 

of a micro switch which was adjusted to the thickness of 

a transparency frame. As the transparency was placed in 

position on the projector the projector was turned "on"; 

as the transparency was removed, the projector vjas turned 

"off.") The administrator used a "pointer" to point to a 

particular part of a transparency v/hich contained visual 

references to the corresponding verbal parts of the pre

recorded lecture. Immediately following this presentation 

the students were excused from the classroom. The entire 

presentation lasted approximately twenty-five minutes. 

No announcement of a test was given. No questions asked 

by the students were answered, 

3. At the next scheduled class meeting the post-

test was administered. The post-test booklet, ansv/er 

sheets, pencils, and scratch paper were passed out to the 

students who participated in the first part of the study. 

Vlhen each student had completed the test, he was allox'/ed 

to leave the classroom when he had turned in his test ma

terials. The post-test took approximately thirty minutes 

to complete. 
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The administrator of the instruments of the study was 

the X'jriter, This feature v/as believed to contribute to 

the consistency of all experimental groups. The students 

in the study understood that the administrator x̂ras a grad

uate student involved in a research project. Students in 

all the classes used in the study expressed a friendly and 

cooperative attitude tov/ard the study. 



CHAPTER IV 

ANALYSIS OF DATA 

.Introduction 

The purpose of this chapter was to analyze the data 

processed by the statistical treatment used in the study. 

Conclusions and recommendations reached as a result of this 

analysis v/ere reported in Chapter V. 

Analysis of Data for All Sub.iects 

The nximber of subjects used in the study totaled 238. 

These subjects were in classes which xvere used for the 

twelve experimental groups. A complete distribution of 

raw data is presented in Table 1. 

Data for the study were analyzed in terms of post-

test achievement scores. A 3 X 2 X 2 multiple classifica

tion analysis of variance and covariance statistical design 

was used to process the data. The post-test (criterion 

variable) for each subject xvas adjusted in terms of a pre

test score and grade point average (control variables). 

Table 2 presents a summary of that data. 

Seven null hypotheses were tested in order to analyze 

the results of the statistical treatment of data. The 

41 
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Subject 

Group 1 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Group 2 

1 
2 
3 
4 
5 
1 ^ 

6 
7 
1 

8 
9 
10 
11 
12 
13 
14 

RAW DATA FOR 

Pre-Test 
Score 

3 
4 
1 
1 
7 
6 
1 
5 
2 
3 
2 
4 
9 
6 
5 
3 
6 
10 
3 
3 

6 
6 
7 
2 
7 
6 
5 
6 
3 
9 
9 
6 
4 
4 

TABLE 1 

SUBJECTS USED IN 

1 

G.P.A. 

1.97 
2,90 
2,60 
2,91 
2,92 
2,82 
2.63 
2,93 
2,73 
2.55 
2.76 
2,77 
2,97 
2,18 
2.39 
2.99 
3.40 
3.30 
3.44 
3.25 

1.84 
2.90 
2.30 
2.00 
2,80 
2,80 
2,42 
2,62 
2,83 
2.63 
2.65 
2.35 
2.20 
2.87 

TEE STUDY 

Post-Test 
Score 

22 
36 
19 
22 
22 
27 
26 
20 
27 
20 
27 
22 
25 
30 
26 
23 
28 
31 
13 
37 

25 
36 
24 
7 
34 
32 
27 
37 
29 
25 
34 
22 
23 
14 
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Subject 

15 
16 
17 
18-
19 
20 
21 
22 
23 
24 

Group 3 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Group 4 

1 
2 
3 
4 
5 
6 

TABLE 1 

Pre-Test 
Score 

4 
4 
9 
7 
0 
6 
8 
8 
8 
7 

1 
7 
2 
5 
4 
9 
10 
8 
3 
8 
0 
4 
5 
1 
6 
1 
1 
2 
5 
9 

8 
6 
3 
7 
2 
6 

—Continued 

G.P.A. 

2,67 
2.18 
2.53 
2.59 
3.23 
3.44 
3.06 
3.36 
3.08 
3.79 

1,76 
2,41 
2.51 
2.82 
2.83 
2.13 
2,25 
2.55 
2.35 
2.85 
2.48 
3.69 
2,79 
2,29 
3.52 
3.14 
3.24 
3.05 
3.26 
3.78 

1.9^ 
1.75 
2.90 
2,30 
2.60 
2.81 

Post-Test 
Score 

36 
20 
27 
31 
24 
26 
32 
27 
33 
35 

32 
36 
29 
24 
28 
31 
33 
30 
27 
37 
15 
20 
11 
21 
15 
27 
36 
32 
29 
33 

31 
27 
28 
17 
17 
29 
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TABLE 1 —Continued 

Subject 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

Group 5 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

11 
Group 6 

1 
2 
3 
4 
5 
6 

Pre-Test 
Score 

5 
4 
3 
2 
8 
1 
8 
9 
3 
7 
5 
3 
6 
8 
4 

3 
4 
6 
1 
1 
2 
1 
1 
5 
4 
4 
3 
5 
5 

6 
7 
8 
6 
3 
5 

G.P.A. 

2.52 
2.52 
2.24 
2.46 
2.16 
2.77 
2.47 
2,67 
2.38 
2.59 
3.00 
3.00 
3.40 
3.04 
3.46 

1.95 
3.60 
2.80 
2,22 
2.48 
2,18 
2.38 
2.69 
2.69 
3.00 
3.53 
3.33 
3.̂ 5 
3.37 

1.62 
1.32 
1.86 
1.76 
1.77 
2.50 

Post-Test 
Score 

23 
19 
29 
20 
19 
27 
22 
28 
15 
30 
16 
20 
29 
19 
31 

23 
26 
20 
20 
23 
24 
22 
17 
27 
26 
34 
26 
22 
17 

30 
29 
28 
26 
15 
32 
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TABLE 1 —Continued 

Subject 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

Group 7 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

Pre-Test 
Score 

0 
7 
0 
4 
5 
2 
6 
3 
4 
10 
4 
9 

6 
4 
3 
4 
4 
6 
0 
8 
6 
2 
1 
1 
1 
5 
1 
9 
4 
1 
6 
4 
3 
5 
1 
2 

G.P.A. 

2.31 
2,51 
2.33 
2.43 
2,74 
2.47 
2.27 
2.38 
2.59 
2.39 
3.15 
3.58 

1,90 
2,60 
2,90 
2,81 
2.23 
2,63 
2,43 
2.94 
2.95 
2,96 
2,97 
2,37 
2.87 
2.48 
2.99 
3.00 
3.11 
3.62 
3.22 
3.32 
3.3^ 
3.65 
3.16 
3.18 

Post-Test 
Score 

15 
26 
22 
24 
24 
18 
22 
21 
13 
26 
29 
29 

15 
29 
24 
31 
23 
33 
29 
30 
26 
27 
26 
29 
32 
31 
3^ 
28 
31 
31 
29 
32 
35 
3^ 
23 
33 
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Subject 

Group 8 

1 
2 

I 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

Group 9 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

TABLE 1 

Pre-Test 
Score 

1 
4 
7 
2 
7 
8 
2 
7 
8 
5 
8 
2 
3 
8 
7 
3 
2 
6 
5 
2 
8 
3 

3 
2 
1 
1 
3 
2 
5 
2 
3 
6 
4 
5 
8 
6 
5 

—Continued 

G.P.A. 

1.70 
. 1.91 
1.13 
1.53 
1.69 
2.00 
2,30 
2,71 
2.92 
2,32 
2.43 
2.53 
2,43 
2,64 
2.75 
2.37 
2.18 
2.18 
2.29 
2.19 
3.10 
3.33 

1.37 
1.88 
2.50 
2,00 
2,60 
2.20 
2,81 
2.20 
2,12 
2,13 
2,84 
2,04 
2,95 
2,95 
2.06 

Post-Test 
Score 

13 
20 
23 
18 
24 
24 
24 
25 
30 
31 
31 
21 
22 
28 
31 
22 
27 
34 
22 
21 
29 
29 

19 
31 
13 
26 
20 
18 
23 
21 
20 
33 
3̂  
23 
32 
30 
20 
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Subject 

16 
17 
18 
19 
20 
21 
22 

Group 10 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

Group 11 

1 
2 
3 
4 
5 
6 
7 

TABLE 1 

Pre-Test 
Score 

5 
4 
3 
2 
10 
3 
9 

6 
4 
3 
0 
0 
6 
2 
2 
2 
7 
2 
1 
6 
0 
2 
1 
6 
7 
0 
0 
2 

7 
3 
6 
5 
4 
5 
10 

—Continued 

G.P.A. 

2.17 
3.80 
3.00 
3.83 
3.05 
3.^7 
3.19 

0.61 
1.77 
2,20 
2,70 
2,60 
2.60 
2,70 
2.41 
2.22 
2.13 
2.63 
2,35-
2.65 
2.66 
2.67 
2.08 
2.19 
2.09 
2.59 
3.9^ 
3.44 

2.71 
2.81 
2.02 
2.32 
2.64 
2.64 
2.25 

Post-Test 
Score 

30 
27 
18 
31 
37 
33 
30 

24 
16 
25 
18 
24 
25 
17 
28 
26 
18 
25 
16 
16 
21 
25 
17 
26 
24 
21 
30 
32 

23 
38 
29 
18 
19 
31 
23 
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TABLE 1 —Continued 

Subject 

8 
9 
10 
11 
12 
13 

Group 12 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

Pre-Test 
Score 

7 
6 
13 
5 
5 
2 

5 
5 
5 
3 
7 
4 
2 
8 
1 
4 
2 
4 
3 
4 
2 
1 
5 
7 
8 

G.P.A. 

2,97 
2,57 
2,89 
2.89 
3.00 
3.74 

1.86 
1.77 
1.97 
2.90 
2,70 
2.60 
2.20 
2,81 
2,92 
2,22 
2.33 
2,65 
2.45 
2,85 
2,07 
2,87 
2.39 
3.50 
3.19 

Post-Test ' 
Score 

35 
33 
33 
26 
36 
19 

24 
29 
18 
24 
24 
16 
25 
24 
15 
25 
16 
28 
26 
36 
28 
22 
28 
29 
31 
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ĉ -
CA 

• 
00 
CO 

o VA 
CM 

• 
o 
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ĉ  

CM 

'< h^ 
^ O O 

N - ' 

CO o 
f^ U \> vi 
O O 'H'd 

Tir-i 4^ ^ 
to O -H P 
h CD to O 
<D 1 O fH 
> fJP< bO 

o, .^ >i^X o 
O Oj 
ti U^P^ 
o opq 
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first hypothesis stated: There will be no significant dif

ference between the effects of the three transparency ver

sions: basic with overlays, series of basics, and 

composite in mean achievement in performance on a test de

signed to measure competency in elementary statistics. 

The analysis of variance between transparency versions re

vealed an F ratio of .21049 with two (2) degrees of freedom 

between the variations and 224 degrees of freedom within 

the treatments. This F ratio was not significant. The 

null hypothesis was not rejected, (An F ratio must be 3.03 

to be significant at the ,05 level for the above data.) 

Table 2 presents this information as Main Effect A. 

The second null hypothesis stated: There will be no 

significant difference between the effects of color or 

non-color (black or white) images on transparencies in mean 

achievement in performance on a test designed to measure 

competency in elementary statistics. The analysis of vari

ance between color or non-color (black or white) images re

vealed an F ratio of 2.99129 with one (1) degree of 

freedom between the variations and 224 degrees of freedom 

within the treatments. This F ratio was not significant. 

The null hypothesis was not rejected. (An F ratio must be 

3.87 to be significant at the .05 level for the above 

data.) Table 2 presents this information as Main Effect B, 
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The third hypothesis stated: There xvill be no signif

icant difference betxveen the effects of a positive (white) 

or negative (black) backgroxmd on transparencies in mean 

achievement in performance on a test designed to measure 

competency in elementary statistics. The analysis of vari

ance between positive (white) or negative (black) back

ground in transparencies revealed an F ratio of 2.37780 

with one (1) degree of freedom between the variations and 

224 degrees of freedom within the treatments. This F ratio 

was not significant. The null hypothesis was not rejected. 

(An F ratio must be 3.87 to be significant at the ,05 

level for the above data,) Table 2 presents this informa

tion as Main Effect C, 

The fourth hypothesis stated: There will be no sig

nificant difference between the effects of the three trans

parency versions and color or non-color (black or white) 

images in mean achievement in performance on a test de

signed to measure competency in elementary statistics. The 

analysis of variance between transparency versions and 

color or non-color (black or white) images revealed an F 

ratio of 2,02663 with two (2) degrees of freedom betv/een 

the variations and 224 degrees of freedom within the treat

ments. This F ratio was not significant. The null hypoth

esis was not rejected, (An F ratio must be 3.03 to be 

significant at the ,05 level for the above data.) Table 
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2 presents this information as First-Order Interaction 

A X B. 

The fifth hypothesis stated: There v/ill be no signif

icant difference between the effects of the three transpar

ency versions and a positive (white) or negative (black) 

backgroxmd in mean achievement in performance on a test de

signed to measure competency in elementary statistics. The 

analysis of variance between transparency versions and pos

itive (white) or negative (black) backgroxmd revealed an F 

ratio of 0,02856 with two (2) degrees of freedom between 

variations and 224 degrees of freedom within the treat

ments. This F ratio was not significant. The null hy

pothesis was not rejected, (An F ratio must be 3,03 to be 

significant at the .05 level for the above data.) Table 

2 presents this information as First-Order Interaction 

A X C, 

The sixth hypothesis stated: There will be no signif

icant difference between the effects of color or non-color 

(black or white) images and a positive (white) or negative 

(black) backgroxmd in mean achievement in performance on 

a test designed to measure competency in elementary sta

tistics. The analysis of variance betv/een color or non-

color (black or white) images and positive (white) or 

negative (black) backgroxmd revealed an F ratio of 2.33126 

with one (1) degree of freedom between the variations and 
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224 degrees of freedom within the treatments. This F 

ratio was not significant. The null hypothesis v/as not 

rejected, (An F ratio must be 3,87 to be significant at 

the ,05 level for the above data,) Table 2 presents this 

information as First-Order Interaction B X C, 

.The seventh hypothesis stated: There will be no sig

nificant difference betxveen the effects of the three 

transparency versions, color or non-color (black or white) 

images, and a positive (white) or negative (black) back

ground in mean achievement in performance on a test de

signed to measure competency in elementary statistics. The 

analysis of variance between transparency versions, color 

or non-color (black or white) images, and a positive 

(white) or negative (black) backgroxmd revealed an F ratio 

of 1.33275 with two (2) degrees of freedom between varia

tions and 224 degrees of freedom within the treatments. 

This F ratio was not significant. The null hypothesis was 

not rejected, (An F ratio must be 3.03 to be significant 

at the ,05 level for the above data,) Table 2 presents 

this information as Second-Order Interaction A X B X C. 

A distribution of the means of the Pre-test scores, 

grade point averages, post-test scores, and (Y) standard 

deviation for each experimental group is presented in 

Table 3. 
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TABLE 3 

PRE-TEST SCORE, POST-TEST SCORE, GRADE POINT 
AVERAGES AND (Y) STANDARD DEVIATIONS 

FOR EACH GROUP 

Group 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Pre-Test 
Scores 

4.2 

5.8750 

^.550 

5.1^29 

2.2143 

4,9444 

3.6250 

4.9091 

4.1818 

2.8095 

6,0000 

4,2105 

G.P.A. 

2,8204 

2,7167 

2.7350 

2.618I 

2.7621 

2,3322 

2,9013 

2,301 

2,5986 

2,4390 

2,7269 

2,539^ 

Post-Test 
Scores 

25.1501 

27.500 

27.300 

23.6190 

23.500 

23.8333 

28.9583 

24,95^5 

25.8636 

22.5714 

27.9231 

24,6316 

(Y) S.D. 

5^7^57 

7.2532 

7.4488 

5.5270 

^.5531 

5.6282 

^.5155 

5,0848 

6.5993 

4.8226 

7.0055 

5.4692 



CHAPTER V 

SUMMARY, CONCLUSIONS, AĴJD RECOMMENDATIONS 

Summary of the Problem of the Study 

The problem of the study was to obtain information on 

the effect of teaching conceptual information using three 

alternate variations of overhead transparency projectuals. 

The problem had two aspects: (1) to determine which of 

three alternate variations of overhead transparency pro

jectuals accomplished the most learning of conceptual in

formation, and (2) to determine whether color or non-color 

(black or white) images and positive (white) or negative 

(black) backgrounds in transparencies influenced the 

learning of conceptual information. No significant dif

ferences were foxmd between transparency variations, color 

or non-color Images, and positive or negative backgroxmds, 

Sximmary of the Scope and Limitations 

The subjects used in the study were students enrolled 

in twelve educational psychology classes during the I969 

Spring Semester at Texas Technological College, Lubbock, 

Texas, Two additional classes were used: one for a possi

ble replication of a class with a small enrollment, and an

other for a "try-out" of the instrximents. The twelve 

5e 
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classes used for data pxirposes v/ere Sections 1 throxigh 7, 

11, 15 through 17, and 18, 

The study was limited to tx'/enty-six elementary statis

tical concepts. 

Summary of the Assumptions 

Some prior knox^ledge of elementary statistical con

cepts was assximed. Prior knowledge was assumed to be only 

in the area of measures of central tendency. Pre-test 

scores and grade point averages used as covariants were as-

sximed to adjust the post-test score for each student used 

in the study. 

Another assximption was that those factors influencing 

students* selection of a particular educational psychology 

class were randomly distributed throughout the total popu

lation of educational psychology students during the 1969 

Spring Semester at Texas Technological College, Lubbock, 

Texas. 

Summary of the Need of the Study 

There was an apparent lack of research designed to 

discover criteria for the design and use of overhead trans

parency projectuals for teaching concepts. Only one study 

by Adams, et al.. dealt xvith readable letter size in trans

parency production, VanderMeer did research to improve 

the design and use of a filmstrip. 
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Summary of the Method.c; and Procedures 
r 

Experimental desip;n. The study employed three differ

ent variations of overhead transparency projectuals, color 

or non-color (black or white) images and positive (white) 

or negative (black) backgroxmds. A 3 X 2 X 2 analysis of 

variance and covariance statistical design was selected to 

treat data of the study. 

Instrximents employed. Three alternate variations of 

overhead transparency projectuals, a pre-recorded lectxire, 

a pre-test, a post-test, a tape recorder and extension 

speaker, an overhead transparency projector, and tv/o mobile 

carts were used in the study. Special score sheets, pen

cils, and computers were also used as instrximents. 

Trial administration of the instruments, A try-out 

of the instrximents on one class was made to determine cor

rect administrative procedures. An item analysis of both 

pre-test and post-test Indicated some test items needed 

revision. The Modified KR-20 Reliability Coefficient for 

the pre-test was a positive .703; for the post-test that 

figxire was a positive ,7^6, 

Administration of the instrximents, Monday and Tues

day classes were administered the pre-test and immediately 

followed by the pre-recorded lectxire and accompanying 

transparency versions. The post-test was administered to 

those same classes which met again on Wednesday and 
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Thursday, One day intervened betv/een the consecutive 

class meetings. No annoxmcement of a test was given. 

Analysis of Data 

Data were analyzed using an analysis of variance of 

post-test achievement scores of students classified accord

ing to transparency variations, color or non-color (black 

or white) images, positive (x̂ hite) or negative (black) 

backgrounds and adjusted according to the covariants pre

test scores and grade point averages. The F critical did 

not exceed the F calculated (.05) to become significant 

for any of the experimental variations. 

Conclusions 

The following conclusions were made regarding the 

seven stated null hypotheses: No significant differences 

were foxmd between: (1) transparency variations, (2) 

color or non-color (black or white) images, (3) positive 

(white) or negative (black) backgroxmds, (4) color or non-

color (black or white) images and positive (xvhite) or neg

ative (black) backgrounds, (5) transparency variations and 

color or non-color (black or white) images, (6) transpar

ency variations and positive (white) or negative (black) 

backgroxmds, and (7) transparency variations, color or 

non-color (black or white) images, and positive (white) or 
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negative (black) backgrounds. The seven stated null hy

potheses v/ere not rejected. 

Althoxigh there were no significant independent vari

able effects in the study some very slight trends were ob

served. Those trends were listed: 

. 1. The two transparency variations which used se

quencing were slightly better than the composite transpar

ency which was the cximulative version of the other two. 

2. Non-color (black or white) images were slightly 

better than color images. Apparently color was distracting 

to some degree, 

3. Positive (white) backgrounds were slightly better 

than negative (black) backgroxmds. The possibility ex

isted that the pointer used with all versions was not as 

easily seen when it was used with a negative background as 

when it was used with a positive backgroxmd, (The pointer 

was obscurred on a negative backgroxmd xmtil it came to a 

clear or colored image,) 

The results of this study suggested that a transpar

ency which uses sequencing, non-color (black or white) 

images on a positive (v/hite) backgroxmd may produce more 

learning than other combinations. 

Recommendations for Further Study 

The folloxvlng recommendations were made as a result 

of this study: 
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1. This study should be replicated and enlarged to 

include a larger sample of subjects, replication of exper

imental cells and a longer period of study. Perhaps a com

plete semester would be appropriate in terms of length of 

time, 

2. The use of color should be defined in a study to 

include specific colors such as primary or coded to a spe

cific element of the learning problem. 

3. A study should be made to compare sequencing of 

information in terms of overlays on a transparency projec

tual versus that total amoxint of information contained on 

a single transparency without overlays and on a 2 X 2 slide, 

4. A study should be made to compare the results of 

learning from alternate variations of overhead transpar

ency projectuals in terms of sex, grade levels, ability 

groups, and ethnic groups, 

5. A study should be made to determine the effects 

of retroactive inhibition in terms of multiple concept 

learning from alternate variations of overhead transpar

ency projectuals. 

6. A type of visual literacy scale needs to be de

veloped and standardized so that a score will provide a 

basis for research in the area of learning from graphic 

materials. 
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TRANSPARENCY PROJECTUAL VAEIATIONS 

Variation 
Type 

View 1 

View 2 

Basic with 
Overlays 

Series of 
Basics 

Projectual 1 
(no overlay) 

Projectual 2 
(one overlay) 

Projectual 1 

Projectual 2 

Composite 

Projectual 1 

Projectual 1 

View 3 

View 4 

Projectual 3 
(two overlays 

Projectual 3 Projectual 1 

Projectual 4 
(three overlays!) 

Total Nximber 
P r o j e c t u a l s 

Projectual 4 Projectual 1 
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^^^SS™ ^ ^ NON-COLOP^D IMAGES AND POSITTVF 

TRANSPARENCY VAJRIATIONS 

Colored images 
and a positive 
(white) backgroxmd 

Colored images and a 
negative (black) 
backgroxmd 

Non-colored (black) 
images and a 
positive (white) 
backgroxmd 

Non-colored (white) 
images and a 
negative (black) 
backgroxmd 

6? 
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SCRIPT OF PRE-RECORDED LECTURE 

This is a taped lecture about some elementary statis

tical concepts. The lecture is cued to some overhead 

transparency projectuals which will be shown on the wall 

at various times dxiring the lecture. An equipment opera

tor will follow a script and manipulate the various trans

parencies. There will be no opportxmity for questions. 

The statistical concepts presented should be thought of as 

a preview of things to come. One definition of statistics 

is: the science of the collection and classification of 

data. One pxirpose of statistics is to make inferences 

about populations. If we wanted to know the average 

length of the feet of seventh grade boys in Lubbock, we 

could measure the feet of every seventh grade boy. Mea-

sxiring all the feet of every seventh grade boy in Lubbock 

may not be practical. Using statistical methods, we could 

select every twentieth boy. measxire his feet, and average 

those measurements. If we randomly selected our sample, 

that is. provided an equal chance to be included in the 

sample, we could infer or predict with statistical accu

racy, that the average measurement of our sample was the 

68 
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same as the average for the total population. Data usually 

take the form of numbers, they are scores, measurements 

and observations. In this case we are using nximbers to 

represent scores. You v/ill note that the scores are in no 

particular order, but are all grouped together. Before we 

work with these data, we need to arrange these scores in 

some type order. Usually we place the largest at the top 

and arrange the smaller nximbers in descending order. This 

process is called rank. Rank is usually from high nximber 

to low number, or H to L, In this case high nximber 12 to 

low nximber 6, Another classification or arrangement of 

data is called range. Range gives us some ideas of the 

"spread" or distance a group of nximbers will cover in 

terms of xmit size. The formula for range is: High score 

minus low score and add one. We take the score 12 sub

tract 6. which gives us 6, add one which now gives us 7. 

So far we have not said anything about an individual score. 

If I were a student taking a test, I might want to know 

what my score of 10 meant in terms of all the other scores. 

One popular measurement is the arithmetic mean or average. 

The mean and other measurements we will be discussing are 

all called: measures of central tendency. All these mea

sures tell us something about the trend for data to group 

toward the center or middle. We can find the mean by add

ing all the raw scores and dividing the sxira by the total 
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number of students v/ho took the test. There were 18 stu

dents. All the scores add up to a total of l62. One hxm-

dred sixty-two divided by 18 is 9. Nine is the mean or 

average score for the entire group. You will notice that 

there are some special symbols which may be new to you. 

At the bottom of the colximn of raw scores there is a Greek 

symbol which means "sum of." The large X means raw score. 

A symbol for the mean of a sample is X with a bar on top; 

an N stands for the total nximber of scores or nximber of 

students who took the test. The average or mean score is 

9. The score 10 is slightly better than the average or 

mean score. Sometimes the mean score is not a representa

tive score. One example of this could be teachers sala

ries in a particular school district which may have a 

group of teachers at a high level income and another but 

smaller group at a lower income level. A new prospective 

teacher who asked what the average salary was for that dis

trict would be given a figxire somewhat above the salary he 

woxild receive. Another measurement which takes into ac-

coxmt the total nximber of a sample is the median or middle 

point. This is the middle point of X or rav/ scores. To 

find the middle point, we merely count up or dov/n the raw 

scores xmtil we reach the half-way point. The middle 

point or median is between these tv/o 9's. Still using our 

teachers' salaries as an exajnple, v/e may find that a 
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middle salary may also not be the most representative. 

Because there were many teachers receiving a large salary 

the middle point might be in the large salary category. 

In the example of the teachers* salaries, perhaps a mea-

sxirement of central tendency called the mode would give us 

the best picture of teachers' salaries. The mode is the 

most popxilar or most frequently occxirring score. Using 

oxir example on the transparency the mode is 9, Sometimes 

there is more than one mode. In the example of our teach

ers' salaries, perhaps there are two modes, one for the 

beginning teachers and another for the experienced teach

ers who had been in the district for several years. If 

there are txvo modes, it is called a bi-modal distribution. 

Another more accxirate measurement of scores or data is the 

standard deviation. This measurement is widely used. 

Typically the standard deviation is used to describe vari

ability when the mean is used to describe a central ten

dency. Actually, the standard deviation is somewhat 

analogous to the mean. While the mean is an average of 

the scores of a set of raw scores, the standard deviation 

is a sort of average of how distant the individual scores 

are removed from the mean itself. In order to compute the 

standard deviation, v/e first square all the raw scores and 

then add them. The square of 12 is 144 added to the square 

of 11 which is 121 and so forth. The sxim of all the raw 
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scores squared is I502, We now need to find what is known 

as sxim of squares. Notice that the formula has a little 

X which is different from a raw score large X, The little 

X is a symbol for the difference between the mean and an 

individual raw score. Working through our formula, we 

have 44 as oxir sxim of squares. This actually means a to

tal of all the raw scores* distance from the mean. Con

tinuing our computation, we have another formula for 

computing the standard deviation. It is the square root 

of the sum of squares divided by the total number of 

scores minus one. The standard deviation for these data 

is 1.56. If all our scores were distributed evenly xmder 

a normal curve, we would find that I.56 score xmits would 

be between the mean and one standard deviation. There are 

three standard deviations on each side of the mean. They 

are positive and negative. Sixty-eight point twenty-six 

per cent of all the scores should fall xmder what is 

called a normal curve within two standard deviations, one 

on each side of the mean. We will show this graphically 

later in the presentation. Up to this point we have been 

working with nximbers and formulae. It would help oxir xm-

derstanding of those concepts if we could see some of the 

same data presented graphically. We will nov/ see some of 

the same raw score data by using lines and graphs. In or

der to present score values and the number of scores or 
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data, we need tx̂f0 basic lines. The line for the scores, 

which are represented by X, is a horizontal line. The 

line for the nximber of scores, which is represented by F, 

is a vertical line. We place a zero at the lower left and 

number in equal xmits from zero to 12, That range will 

include all our scores. We number up from the zero on the 

vertical line from 0 to five. You may recall that the 

mode or the most frequently occxirring score was 9, and 

that score occxirred five times. Our vertical line from 

zero to 5 will include all the nximbers of times a particu

lar score occurred. Perhaps another way of stating this 

is that no more than five people received a particular 

score. We will now use a line to show the relationship be

tween the nximber of scores and the score values. If we 

start at the lowest score 6 and go up one xmit for the nxim

ber of times that score occurred, we can plot a point on 

the chart. The score 9 occurred five times, which is the 

mode. If v/e plot all the scores at the point of intersec

tion of the number of times they occurred, draw a line 

from zero through each point, and back down to the score 

line beyond the last score, v/e have what is known as a fre

quency polygon. We can look at this and get a good idea 

of the distribution of the scores as they occurred. By in

spection xve can see that the mode is 9. We can see that 

the lowest score is 6, that is, there are none below 6, 
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We can see that the range is from 6 to 12, or 7 xmits 

coxmting 6 through 12. Another way of graphically repre

senting the same data is the use of a smooth curve. A 

smooth curve is a "roxmding off" of a frequency polygon. 

If the scores are clustered over to the right xmder this 

type curve, there would be a "tail" to the left. This is 

called a negatively skewed curve. This type cxirve would 

indicate that a large nximber of scores were above average. 

Going back to our terms of mean, median and mode, we would 

have them occurring in this order for a negatively skewed 

cxirve. If the scores were grouped over to the left xmder 

a cxirve then the weak side or tail trails off to the right. 

This curve is positively skev/ed. The mean, median and 

mode occur in opposite order than the negatively skewed 

cxirve. When we discussed the teachers* salaries for a dis

trict, we said that perhaps there might be two modes; one 

for beginning teachers and one for experienced teachers 

who had been in the district for quite some time. If this 

were the case the curve might look something like this. 

The modes are called Mode 1 and Mode 2. If the mean and 

the median were the same, they would be shov/n in the mid

dle on the same line. Another variation of curves for pre

senting data graphically are the symmetrical types. If we 

have a cluster of scores with large nximbers of scores dis

tributed equally in the middle, we have what is known as 
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a leptokurtic curve. If fewer people received scores 

grouped aroxmd the middle and many received scores out to

ward the extremes of the distribution, xve have what is 

known as a mesokurtic cxirve. If very few people received 

scores grouped aroxmd the middle, then we have what is 

known as a platykurtic curve. The thing to remember about 

curves is that the height depends upon the nximber of fre

quencies of a score grouped aroxmd the middle. Hopefully, 

v/hen x̂:e give a test we hope that the scores will approxi

mate what is known as a normal cxirve. This cuive has 

been calculated mathematically and is also knoxm as a nor

mal distribution. Mathematicians after many experiments 

of working with data, have concluded that in large samples 

data will fall xmder this type curve in a distribution. A 

normal cxirve will have the mean, median and mode exactly 

in the center with 50 per cent of the scores on each side 

of this line. We v/ill still use this projection of a nor

mal cxirve and refer back to standard deviation. You may 

recall that we said we would clarify it later in this lec

txire. Beginning at the center and measuring off in both 

directions we have six equal divisions, that is, three on 

the right of the mean xvhich are positive, and three on the 

left of the mean which are negative. We label these: 

plus one standard deviation, plus two standard deviations, 

and plus three standard deviations, and, minus one 
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standard deviation, minus tv/o standard deviations, and 

minus three standard deviations. In a normal curve, we 

can see that 3^.13 per cent of the scores should fall be

tween the average, that is X bar, and the first standard 

deviation; that is that axea xmder the cxirve that is mea

sured by one standard deviation. Thirteen point sixty per 

cent of the scores should fall between the first standard 

deviation and the second standard deviation. Two point 

sixteen per cent of the scores should fall between the 

second standard deviation and the third standard deviation. 

Only .11 per cent of the scores are ever expected to fall 

beyond the third standard deviation. A score beyond a 

positive third standard deviation would represent a very 

good score. Using oxir previous raw score data, which had 

a range of 6 to 12, we can place them xmder a normal cxirve. 

This curve has xinits of measurement in terms of standard 

deviations. You may recall that the data we have been 

using has a mean of 9. We simply place the 9 below the X 

bar which is the symbol for the mean. We computed the 

standard deviation by the sxim of squares method, and using 

a formula we found that the standard deviation was I.56. 

We use a small "s" to represent standard deviation. If 

we pick a score of 10, which we know is slightly better 

than average or the mean, we do not really know how this 

score compares v/ith the other scores. A standard 
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deviation value of I.56 tells us that each unit xmder the 

normal curve is worth I.56 xmits of the score data shov.n. 

This means that a score of 10 can be plotted about two-

thirds of the distance from the mean toward the first stan

dard deviation, A score of 6 would fall to the left of 

the mean and would be just beyond the minus two standard 

deviation point. In a normal distribution under a normal 

curve, 68,26 per cent of all the scores should fall xmder 

the area of the curve between minus one standard deviation 

and plus one standard deviation. If I received a score of 

13, I woxild know that I was in the upper 2,l6 per cent of 

my class. 

This has been a very short and concise introduction 

to some elementary statistical concepts, I am sure yoxir 

instructor will continue in the area of statistics with 

some practical, applications to this course. 
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PRE-TEST 

This is a diagnostic test designed to measure your compe
tency in some elementary statistical concepts. Please do 
your best. Do not guess. 

Please print your name in the blanks and fill in your so
cial security number on the answer sheet. Do not mark on 
the test booklet. Scratch paper and a number 2 pencil 
will be provided. All items will be collected at the end 
of the test period. The test will take approximately ten 
to fifteen minutes, 

1. 3. 2. 5, 6. 9, 4. 8. 7. 10, 

1, The above data, in order to be ranked correctly for 
statistical computation, should be in which order: 

10 
9 
8 
7 
6 
5 
4 
3 
2 
1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

5 
6 
7 
8 
9 

10 
4 
3 
2 
1 

6 
7 
8 
9 

10 
5 
4 
3 
2 
1 

5 
4 
3 
2 
1 
0 
1 
2 
3 
4 
5 

a, b, c, d. e, 

2, The Range of the above data is: 

9 1-10 10 5-5 0-10 

a, b. c, d, e. 
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Identify the curves below by matching the correspond
ing letter of a curve with the letter on the answer 
sheet: 

3. Normal curve: 

4. Leptokurtic curve: 

5» Platykurtic curve: 

6. Mesokurtic: 

a. b, c, d, e. 

a, b, c, d, e, 

a, b, c, d, e. 

a, b. c, d, e. 

a. b. c. 

d. e. 
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f 

20 k 

15 

10 -

7. The Mode of the data in the above diagram is: 

5 6 10 20 15 

8. 

9. 

10. 

a. b. c. d. e. 

The Mean score of the following data is: 

Data: 10 10 8 8 2 6 5 ^ 3 9 

8 6,45 6,00 5^55 7.12 

a. b . c . d. e . 

The Median for the same data in question 8 is: 

5 8 7 9 6 

a. b. d. e. 

The symbol X stands for: 

Multiplication the Mean a raw score Mode Median 

a. b, c, d, e. 
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11. The symbol "X" stands for: 

the Mean the Median the Mode 

a, b. c. 

All questions refer to the curve below: 

Standard of a 
Deviation score 

d. e. 

-3S -2^ -1' X 
9 

IS 
12 

2' 
15 

3S 

18 

12, The little symbol s on the curve stand for: 

Same Sum of Squares Standard Average Achieve' 
Deviation ment 

a. b. c. d. e. 

13, A score of "6" is how many Standard Deviations from 
the average score of the data on the curve. 

a. b. c. d. e. 

14, Each Standard Deviation includes how many xmits of 
the data on the curve: 

a. b. c. d. e. 
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15. In a Normal distribution, % of scores would 
probably fall under the cxirve in the area of plus one 
Standard Deviation and minus one Standard Deviation, 

34.13 68,26 81,86 27.20 61,33 

a« l3. c. d, e. 
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POST-TEST 

This test is designed to measure some basic elementary sta
tistical concepts. Please print your name and fill in the 
section with your social security number at the top of the 
answer sheet. Scratch paper and a number 2 pencil will be 
provided. Please do not mark on the test booklet. Please 
pass in all items at the conclusion of the test, 

1, The following are measures of central tendency: 

a. 
b. 
c. 
d. 
e. 

Mean 
Median 
Mode 
All the above 
Only a. and c. 

2. 6 5 3 6 6 6 10 .5 8 

The above data are examples of: 

a. Inferences 
b. A population 
c« Haw data 
d. Banked scores 
e. Banged scores 

3. The data in Question 2, in order to be used for statis
tical purposes, should be ranked: 

LO 
8 
6 
6 
6 
6 
5 
5 
3 

3 
5 
5 
6 
6 
6 
6 
8 
10 

9 
8 
1 
6 
5 
6 
7 
8 
9 

0 
1 
2 
3 
5 
7 
9 
11 
12 

4 
3 
2 
1 
0 
1 
2 
3 
4 

a. b. c. d. e. 
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4. The Range of the data in Question 2 is: 

10 7 8 0-10 6 

a« b. c. d, e, 

5. The Mean of the data in Question 2 is: 

5 6 6.1 6.5 5.7 

a. b. c. d. e, 

6. The Median for the data in Question 2 is: 

6.1 6 6.5 5.5 7 

a» b, c, d, e, 

1. The Mode for the data in Question 2 is: 

6.1 6 6.5 8 10 

a, b, c, d, e, 

8. The Standard Deviation fo r the da ta in Question 2 i s : 

.025 1.25 .5 .11803 

a. b . c . d. 

9. The symbol "X" in statistics stands for: 

a. A spot 
b. A person*s name, 
c. A raw score, 
d. The lowest score. 
e. The Mode, 

10, The symbol "X" in statistics stands for: 

a. A king in the game of chess, 
b. A person*s predicted score, 
c. The Mean, 
d. The Median 
e. The Mode, 
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11. The symbol 2 in s t a t i s t i c s stsiids for: 

a. The sxim of, 
b. Pay attention to the next nximber. 
c. Subtract from the total. 
d. Divide by the next number, 
e. The totali 

12. The symbol "N" in statistics stands for: 

a. New data. 
b. The nximber or frequency of cases or observation. 
c. A new score. 
d. Need for improvement, _^ 
e. Necessary for the completion of Z-/, 

13-16, Identify the following by matching the letters in 
the graph xvith the corresponding letter beside 
each item: 

13. Score line: 

14. Frequency line: 

15. Mode 

16. Bange: 

a. 

a. 

a. 

a. 

b. 

b. 

b. 

b. 

c. 

c . 

c. 

c. 

d. 

d. 

d. 

d. 

e. 

e. 

e. 

e. 

17, The graph to the right 
of this question is a: 

a. Bi-modal distribution, 
b. Skewed distribution. 
c. Frequency polygon 
d. Normal curve 
e. Modal curve. 

1 2 3 4 5 6 7 8 
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18-21, Match the following items with the appropriate let
t e r s represent ing the curves below: 

18, Normal curve: a. b. c. d. e. 

19, Negatively Skewed curve: a, b. c, d, e, 

20, Positively Skewed curve: a, b. c. d, e. 

21, Bi-modal curve: a, b. c, d, e. 

a. b. c. 

d. e. 



22-24. Identify the following curves: 

22, Leptokurtic: a. b, 

23, Mesokurtic: a, b, 

24, Platykurtic: a. b. 

87 

c, d, e. 

c. d, e. 

c, d. e. 

a. b. 

c. d. 
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25-29. Identify the folloxving from the curve below: 

25. 50^ of the scores will be in this area: a. b. c. d. e, 

26, Location of the Mean. Median, and Mode: a, b, c, d, e, 

21. Location of one Standard Deviation 
above the Mean; 

28. 68,26^ of scores should be in this 
area: 

29, Locate a minus one Standard Deviation: 

a, b, c, d. e, 

a, b, c, d, e, 

a, b, c, d, e. 

(b,) (c) 

30, The Mean. Median and Mode will be in which order on a 
Negatively Skewed curve, reading from left to right: 

a. Mode. Median. Mean,-
b. Median. Mode. Mean, 
c. Mean. Median, Mode. 
d. Mode, Mean, Median, 
e. Median, Mean, Mode, 
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31. The Mean, Median and Mode will be in v/hich order on a 
Positively Skewed curve, reading left to right: 

» 

a. Mode, Median, Mean. 
b. Median, Mode, Mean. 
c. Mean, Median, Mode, 
d. Mode, Mean. Median. 
e. Median. Mean. Mode. 

32-36. Identify the following formulae: 

32. Bank: 

33. Sxim of Squares: 

34. Standard deviation: 

35. Range: 

36. Mean: 

a. b. c. d. e. 

a, b, c, d. e. 

a, b, c, d, e, 

a, b, c, d, e, 

a, b, c. d. e. 

H to L 

a. 

=. _ Ex 
X — N 

b. 

^ N - 1 

c. 

E.^ =Cx^-(Ex> 
N 

d. 

H — L -}- 1 

e. 

37. In a Normal Distribution, which estimates of the aver
age fall at the same point on a Normal curve: 

a. 
b. 
c. 
d. 
e. 

Mean, 
Median. 
Mode. 
All the above. 
Only a, and b. 
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38. Fifty per cent of the population in a Normal Distri
bution receive scores above the: 

a. Mean, 
b. Median, 
c. Mode, 
d. All the above, 
e. Only a, and c, 

39. As an example of what can be done with statistical 
measurements a student received a score of 12 on a 
test, when there was a possible score of 15. and 
twenty students took the test, \̂ l̂at one measurement 
would tell him most accurately what he did on the 
test in comparison to the other members of the class 
who took the same test? 

a. Mode. 
b. Median, 
c. Average, 
d. Bange, 
e. Standard Deviation, 

40. Suppose there was a school district which seemed to 
have a policy within the last three years of discour
aging teachers from staying in the district longer 
than tvio years. That district boasted that it had 
the highest average salary in the state and a very 
large percentage of its teachers were permanent, that 
Is, they had been in the district more than five 
years. 

If you were a neiM teacher seeking a position, what 
one measxirement would you consider most accurate in 
telling you what the typical salary for the district*s 
beginning teachers would be? 

a. Standard Deviation. 
b. Mean. 
c. Median. 
d. Bange. 

Thank you very much for yoxir cooperation. Please pass in 
all items used in the test. You are excused when you have 
completed the test. 
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PERMOCSSION LETTEB TO UTILIZE STUDENT PERSONAL DATA 

January 15, 1969 

Mr, Galen L. Pearce. Instructor 
Department of Education 
Campus 

Dear Mr. Pearce: 

The permission to obtain and use for doctoral research ap
proximately 360 student S.A,T, scores and grade point av
erages which you requested in yoxir letter of January 14. 
19o9» is hereby granted subject to the following condi
tion. You must exercise the caution necessary to prevent 
completely the deduction of the S,A, T, score or grade 
point average of any individual student as identified by 
name, social secxirity nximber or other personal character
istics that singles him out. 

It is believed that, even if direct input from record 
tapes to the analysis of covariance program proves infea-
sible, equivalent security can be obtained by means of a 
simple output program that will substitute serial nximbers 
or the like for student identification data, I sxiggest 
you consult Dr. George Innis or Mr, Ronald Brown at the 
Computer Center, if you have not already done so, to ob
tain whatever assistance in programming and access to 
data is necessary to proceed xmder this condition. 

Sincerely, 

S% M. Kennedy 
Vice President for 
Academic Affairs 
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PERMISSION LETTER TO CONDUCT STUDY 

IN THE DEPARTMENT OF EDUCATION 

January 13, 1969 

Mr. Galen Pearce 
Department of Education 
Campus 

Dear Galen: 

Permission is granted for conducting your doctoral study's 
data gathering phase as outlined in yoxir letter of January 
9. Just before you get ready to do the study in the 
classes, we should probably outline for the instructors 
involved some sort of ground rules (or perhaps you can sit 
dovm and talk with them in a group) so they will be pre
pared to assist you in the best way possible. You may 
talk with each one now if you wish and shov/ them this let
ter as evidence of departmental support of your research. 
I know all involved will be happy to help you and I wish 
you every success. 

Sincerely, 

Berlie J. Fallon 
Chairman 
Department of Education 

BJF/ms 
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