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CHAPTER I 

INTRODUCTION TO THE STUDY 

The Traveling Science Teacher Program is one of many efforts which 

has been sponsored by the National Science Foundation to improve the 

quality of science education in the United States. For the l959-6o 

school year, over $1,6oO,OOO was allocated by the National Science 

Foundation for the subsidization of this program through four Traveling 

Science Teacher Centers in the United States. 

The sponsoring institutions were the University of Oregon, Michigan 

State University, Oklahoma State University, and the Oak Ridge Institute 

of Nuclear Studies. Each SP.Onsoring institution, at the request of the 

National Science Foundation, submitted a detailed proposal which out

lined the type of program desired. Although details varied from iQ.Stitu

tion to institution, the underlying principles of each of the four Trav

eling Science Teacher Programs reflected the stated request of the 

National Science Foundation that: 

l. Outstanding science teachers be selected. 

2. These teachers be vigorously up-dated in modern scientific 

theory and practice. 

3. Each teacher be supplied with science demonstration apparatus. 

4. These teachers present lecture-demonstrati ons in science in 

applying schools and communities within the area assigned to 

their sponsoring institution. 

l 
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The Oklahoma. State University Traveling Science Teacher Program 

+n February of 1959, a grant of money was made by the National Sci

ence Foundation to Oklahoma State University with which to initiate and 

operate a Traveling Science 'reacher Program along the general lines 

prescribed by Oklahoma State University in an earlier proposal. The 

stated objective of the program was to improve science education through 

stimulating the interests of teachers, student~and lay citizens in 

problems of science education and how they could be solved. Over 

500,000 school children plus several thousand, teachers and other adults 

were included in the audiences of the Oklahoma. State University Trav

eling Science Teachers during the 1959-6o school year. 

Selection of Traveling Teachers 

Approximately 20,000 brochures describing the Traveling Science 

Teacher Program were sent by Oklahoma. State University to each high 

school principal, superintend.en~ and science teacher in the eight states 

within the designated area of operations. (See Appendix A.) lncluqed 

in this area were Colorado, New Mexico, Kansas, Oklahoma, Texas, Mis

souri, Arkansa~ and Louisiana. When the program was continued for 

196o-61, two states were added to the area to be served. These two 

states were Nebraska and Arizona. Application forms were included in 

this mailing with which a school might apply for a visit by a Traveling 

Science Teacher. (See Appendix A.) Also in~luded were forms whereby 

local science teachers might request materials to make application to 

become a Trave~ing Science Teacher. (See Appendix A.) Over 350 

cards requesting application materials were completed and returned to 



Oklahoma State University by teachers who were interested in becoming 

Traveling Science Teachers. 

The following procedure was used to select thirty-two preliminary 

selectees from among the approximately 100 completed applications which 

were received before the April 10 deadline: 

l. Only those applicants were consid.ered: for whom at least two 

letters of recommendation were received. 

2. All applicants who received less than "outstanding" or "excel

lent" ratings from .those who recommended them were eliminated. 

3 

3. All applicants who did not have some college preparation in at 

least four of the five fields of chemistry, physics, biology, 

mathematic~ and Education were eliminated. 

4. All applicants who did not have at least ten years service 

remaining prior to retirement were eliminated. 

These thirty-two applicants were invited to come to Oklahoma State 

University for a full day of personal interviews and to become more 

familiar with what might be expected of them as Traveling Science 

Teachers. A committee of staff members from the various science depart

ments was formed to interview these applicants during the week of 

April 13-18, 1959. The applicants arrived in groups of five or six in 

time for a 6:00 P.M. dinner with the selection committee. Later the 

same evening the applicants were given complete physical examinations 

by a qualified physician. The next morning each applicant followed an 

individual schedul e for at least five interviews with different members 

of the selection committee . At noon the connnittee met with the appli

cants for lunch and an extended discussion of current educational 

issues. 
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At the end of the week, the committee met together in order to 

review their notes, the applicants' health reports, transcripts, 

pictures, application~and letters of reference. The twenty most desir-

able applicants were selected as Traveling Science Teachers for 1959-6o. 

All Traveling Science Teachers selected had had course work in at 

least three of the fields of chemistry, physics, biology; and mathematics. 

All but two had had work in all four fields and many had taught each 

subject in the public schools. The averages and range of the twenty 

selectees' qualifications are listed in Table I. More complete details 

are included in Appendix A. 

TABLE I 

QUALIFICATIONS OF 1959-60 SELECTEES 

Average Range 

Teaching Experience 11.0 Years 1-34 
Biology 15 .8 Semester Hours 0-95 
Chemistry 22.0 Semester Hours 8-67 
Physics 15 . 5 Semester Hours 7-50 
Mathematics 23.9 Semester Hours 5-48 
Education 34.o Semester Hours 6-62 
Farth Science 2.3 Semester Hours o-8 

I t became known by March of 1960 that the Traveling Science Teacher 

Program would be continued during 1960-61. Nearly identical procedures 

were then used to select thirteen Traveling Science Teachers for 1960-61. 
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Thirteen Traveling Science Teachers were thus selected as well as thir-

teen state and locally sponsored summer trainees. These people were 

selected by various state and local systems of education contingent to 

acceptance by the administration of the Oklahoma State University Trav-

eling Science Teacher Program. Qualifications of the 1960-61 Traveling 

Science Teachers are presented in Table II. More complete details are 

presented in Appendix B. 

TABLE II 

QUALIFICATIONS OF 1960-61 SELECTEES 

Average Range 

Teaching Experience 7.6 Years 1.5-19 
Biology 18.8 Semester Hours 3.0-45 
Chemistry 22.l Semester Hours 6.0-50 
Physics 14.3 Semester Hours 8.0-24 
Mathematics 20.7 Semester Hours 6.0-41 
Education 18.0 Semester Hours 0 -60 
Earth Science 6.3 Semester Hours 0 -30 

The Program of Training 

The summer training program for the Traveling Science Teachers 

extended from June 22 to September 4, 1959. Their daily work schedules, 

field trips, practice teaching experiences, special conference~ and 

workshops are described in the following paragraphs. 



During the summer training program, mornings were used primarily 

for formal lectures in the academic disciplines. The extent of these 

lectures by area and clock hours of lecture is listed in Table III. 

Area 

Physics 
Chemistry 
Mathematics 
Geology 
Biology 
Meteorology 
Radiological Science 

TABLE III 

EXTENT OF LECTURES 

Clock Hours 

30 
30 
30 
20 
20 
10 
24 

Afternoons and evenings were spent, for the most part, in the fol-

lowing activities: 

1, Learning to use new science demonstration equipment and tech-

niques. 

6 

2. Constructing and using demonstration aids which ranged from the 

very simple to the very complex. 

3. Library work. 

4. Informal group laboratory activities wherein those with more 

extensive experience in a given area would coach those with 

less experience. 



5. Practice lectures before other members of the group on which 

each lecturer was constructively criticized on his speech, 

presentation,and demonstration technique. 

Enrichment experiences for the twenty trainees were extensive and 

ranged from lectures by nationally known authorities on science to a 

field trip to t he Redstone Arsenal in Huntsville, Alabama, and the Oak 

Ridge Laboratory in Oak Ridge, Tennessee. These enrichment experiences 

were not concentrated in any particular phase of the program but were 

distributed throughout the summer training program. (See Appendix B 

for a list of guest lecturers.) 

The chief state school officer and an assistant from each of the 

eight states to be served in 1959-60 were invited to the campus on 

September 1-2 for a conference with the Traveling Science Teacher who 

would work in that state. The conference had two objectives: 

7 

l. To acquaint these people with the Traveling Science Teacher 

Program and the teachers that were to work in their respective 

states. 

2 . To acquaint the Traveling Science Teacher with the various 

state programs such as the Title III Programs of the National 

Defense Education Act or library and audio-visual loan pro

grams. (See Appendix B for a list of people who attended this 

conference.) 

The Traveling Science Teachers, in cooperation with the United 

States Office of Civil and Defense Mobilization, helped to conduct five 

regional workshops in Oklahoma for the benefit of science teachers who 

had received. Office of Civil Defense Mobilization Radiological Moni

toring Kits. These workshops were conducted simultaneously on 
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September 10-12; 1959, at Lawton, Wood.ward, Tulsa, Wilburton, and Okla-

homa City. These workshops involved a total of 144 science teachers and 
I 

gave the Traveling Science Teachers an opportunity to work with groups 

of teache~s, as well as to become more familiar with the Office of Civil 

Defense Mobilization Radiological Monitoring Kits which were a part of 

their equipment. An on-campus Civil Defense Workshop was conducted 

during the summer of 1960, but the out-of-town experiences were deleted. 

The Traveling Teachers were scheduled for practice teaching in 

teams of two or three at schools reasonably accessible to Stillwater. 

These schools ranged in enrollment from approximately 250 to 1,000 

pupils. On September 8-9, 1959, the teams gave lecture-demonstrations 

in Guthrie, Hennessey, Ponca City, Chandler, Agra, Wellston, and Still-

water. The following week, they worked in Cushing, Blackwell, Coyle, 

Oilton, Perry, Yale, and Glencoe. In each school the members of the 

team alternated the lecture responsibility while the others audited the 

performance. A final conference was held on campus with faculty and 

Traveling Science Teachers participating before the Traveling Teachers 

were dispatched to their respective territories for the academic year 

program. 

During the summer of 1960, the same basic procedures were used in 

training and equipping the Traveling Science Teachers. The state and 

locally sponsored trainees received t he same training and equipment as 

did the regular Traveling Teachers. 

The Academic Year Program 

Twenty 1959-model station wagons were leased from ·the Oklahoma 

State University Car Pool to provide transportation for the Traveling 
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Science Teachers. It was necessary to equip these station wagons with 

overload springs in order to satisfactorily transport the demonstration 

apparatus and other reference materials. Thirteen of these same station 

wagons were used by the 1960-61 Traveling Science Teache~s. The 1959-60 

teachers traveled over 324,ooo miles, averaging 16,200 miles per teacher, 

Individua,l mileage ranged from 8,000 in predominately metropolitan areas 

to ne&rly 30,000 miles in the more sparsely populated areas. The 

1960-61 ~aveling Science Teachers traveled a total of approxiJl'l8,tely 

250,000 miles, a higher average ~ince fewer teachers were used·to cover 
/ 

a larger area~ The 196Q ... 61 state and locally sponsored trainees were t/,,. 

returned. to their employing agencies in September to use their training 

and equipment to improve their regu~ activities under the auspices of 

those agencies. 

Approximately 1200 applications for a visit by a Traveling Science 

Teacher were received from schools in the eight states being serve~ 

during l959-60. Approximately the same number were consic;lered for 

visits ill 1960-61. Scheduling of about thirty schools to be visited by 

eaah Traveling Science Teacher was accomplished in late August. 

Applying schools ranged in size from less than thirty to over 3,000 

pup;l,ls enrolled in high school. Each '!'raveling Science Teacher coll!-·. 

pleted his ()WU schedule with guidance and supervision from the adnp.nis-

tration and. was instructed to have his schedule reflect the overall 

ratio of both large and small, urban and rural schools which had applied 

from within his territory. No school was to be exclu~ed solely on the 

basis of isolated geographical location. Six of the twenty 1959-60 

Traveling Science Teachers had to relocate their residencies (by indi

vidual agreement prior to employment) in order to assure maximum 



coverage of the assigned eight~state area. Three of the thirteen 

1960~61 Traveling Science Teachers were similarly relocated for the 

academic year, 

All schools that had applied were notified early in September 

whether or not they had been selected for a. visit by a Traveling Sci-

ence Teacher. letters addressed to the principal of each selected 

sch9ol apprised him of soipe details concerning the Traveling Science 

Teacher and his visit. (See Appendix A,) 

A typical school program would be as follows: 

From one to six weeks prior to the regular one-week visit, 
the school was previsited by the traveling teacher. The 
school had already been contacted by mail on two or more 
occasions. During this visit the traveling teacher met 
the school officials and teachers, and together they planned 
the program for the week which seemed to promise the most 
desirable results. in that particular situation. 

Abo~t four lecture-demonstrations were scheduled for each 
day of the week. This ~sually included an assembly pro
gram for the senior high school and possibly one each for 
the junior high and upper grade schools. One or more 
civic clubs or other adult meetings were scheduled where 
practical. FinallY, fifteen to twenty lectures were 
scheduled for the mathematics ~nd. science classes in the 
school. Usually a particular class heard from one to 
three lectures by the traveling teacher during the week, 
depending on the size1ot the school and the wishes of 
the school officials. 

Publicity packets were also sent to the principal of each school, 

lO 

usuallY during the week before a i_rraveling Science Teacher was to visit 

there for his extended stay. A deacription of the lecture areas for 

which the Traveling Science Teacher ha,d been prepared was included in 

this packet. (See Append.ix A.) Also included were photographs of the 

11959~60 Travelin~ ~cience Teacher Prog;:am, Report of the Director 
(Stillwater, Oklahoma, l9t>O), p, 16. · 



Traveling Science T!,!acher which were st,1.itable for use in local new13-

papers. 

ll 

Each Traveling Science Teacher, after· conwletinghis week's visit 

to a school, submitted areportonhi's week's activities. TJ:+is report 

included description$ of each·lecture and each·audience, as·wel.;L as 

information concerning the ~chool as a whole. (See·App-endix A.) Appen

dix A contains an evaluation-information sheet which was sent to each 

principal and sci-ence teachez,, in schools visited l?y a Traveling Scien___ge/ 

Teacher. 

Statement of the Problem 

Are there signi:f.'icant changes· in the a.ttitudes-·of high school stud

ents toward science and scientists and are·-these· clla.nge·s as·s-oc-±at-ed with 

participation in the Traveling Science Teacher .. ·Program of::: Okla.!loma ·S~te~, 

University? 

Definition of Terms 

The terms used in the statement o'f the problem and in this study 

are defined as follows: 

Changes. Differences in item ;res:f)onses on a test of attitudes of high 

school students toward science and scientists between initial and final 

administration of the test. 

Attitude. A state of mental or emotional readiness or concern f~r some 

particular activity or field of activity, 

Science. That general branch of study concerned:withthe observation 

and classification of factual information and;with the establishment of 

verifiable general laws as to the behavior of ourselves al;ld our material 

/.,,. 

/ 



surroundings. 

Scientistso People whose occupations are intimately concerned with the v' 

applications, teachin& or extension of scientific knowledge. 

Participation (in the Traveling Science Teacher Program). Being in 

attendance in a classroom in a school being served by the Traveling Sci

ence Teacher Program of Okla.home. State University. 

Hypothesis 

This. study poses the null hypothesis that: 
' 

Attitudes of high school stuq.ents towar4 science and scientists are 

not changed significantly as a result of participation in the Oklahoma 

State University Traveling Science Teacher Program, 

The alternative or research hypothesis and methods of testing the 

hypotheses are treated with detail in Chapter IV and, therefore, will 

not be treated further at this point. 

Assumptions 

The assumptions on which this study are based are; 

1. 'I Attitudes of high school students toward science and scientists~ 

can be affected by exposing the students to an enviro:nment 

which involves science-based lectures, demonstrations or other 

educational media. 

2. The attitudes of high school students toward science and s~i-

entists can be mea~ured by written tests properly designed for 

that purpose. 

3. 'fhe data-gathering instrument selected for measurement of the 

attitudes of high school students toward science and scientists 
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is valid and reliable. 

4. Within the area to be served by the Oklahoma State University 

Traveling Science Teache_r Program, there are certain similar-

ities among the populations of the ten states involved. It is 

further assumed that these· similarities will be likely to cia,use 

high school· students· in eaeh--·of·these states to r~act in a like 

manner to na.tional·orfore;I.gnscienti:f'ic announcements or inno-

vations concerning science and scientists. 

Purpose and Goab of the Study 

The p~pose of this study· shall Qe tcr test· tne·· hyp·otheses as a.ta. ... 

ted. The specific goals which are s-ought in o;rder to ·acrct:>mpl:i.sh the 

stated purpose are listed· be·low: ·· 

1. To determine the attitUdes t~d·s·cieuoe·· and:· sc':i.entists of a 

representative sample of high ·school st~d:euts·within t.he geo

graphical area which· was ·s·erved 'by· th,e 1960-61 ':ITaveling Sci• 

ence Teacher Progranr- of Oklahoma· Sterte· University. 

2. '!'o determine· the·sta.ted·attitud-e-s .. ·of a· representative sample of 

high school students who·he.ve participateci--in the· 1960-61 Trav"" 
" . 

eling Science Teacher Program· of· Oklahoma.·- State· University, 

3. To determine what relationship, if any, exists .. between·any 

changes which, a.re found :J..n the stated attitudes and; .. ·participa.

tion in the Traveling Science Teacher Program of Oklahoma State 

University. 

An additional goal which will be sought as collected data a.re 

a~ly~ed is listed below: 

4.. To seek inferences which will be of value to professional 
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education and to·its researchers and which will also be of 

value to those· who· cop.duct·· or sponsor :future programs ot exper1 .. 

mentation and researeh, especially in science education. . . 

Need for the Study 

Introduction 

The problems facing· American education· t·od.ay a-re unique. Never, in 

fact, bas mankind been fe;eed·with sucb a chl/lllenging·task. B. G. Wells 

once said, : ".Civilization is a race bijtween chaos·· a,nd education·, ''2 _;:In 

this section, the writer attempts to estao-lish·thatthe-gap·betw"en the 

constituent forces in' thi~ race is· sh-orter· than· at any· time· irr the past, 

developing reasons forthis·dange:rous·$ituat±on,·and the generalized 

solution most widely accepted. '!'hese factQrir di:reetly reflect a gep.eral 

need for :research in science educatton and specifically t'or·aneva.lua• 
- ··-

tioQ. of the Ok.lahoma State Un!versity Traveling Science Teacher J;Togram. 

Need for Research in Science Education 

Since shortly after the beginning of' tbe· nineteenth century; the;r-e 

have been increa.sirig numbers of innovf:tt;l;ons $1'.1,d··revollltion~:,<l;)oth tech• 

nical and cultural., which have ca.used sweeping·clranges in America.'s edu-

ca.tional structure. Now, for the first time in the history of man, it 

is possi"b;Le to 'be born, educated, and grow to adulthood· in· on:e- world, 

and be faced with earni~ a liv;tng in a world neither conceived nor 

thought possible thirty years earlie;r. In referring to the-preparation 

2a. G~ Wells, quoted by.Clifford P. ijoQker, "To Create An EnQ.uring 
Society," Ea!, Delta Kapizan, :XLlI, No. 9 (June, 1961), P• 374. . . 



of teachers, Mead said: 

Today we are living in a world where it is not enough 
to teach the children what the adults know-=i:f we can't 
teach every student we've got something we don 1 t know 
in some form, we haven't a hope of educating the next 
generation because what they are going to need is what 
we don't know.3 

What was, fifty years ago, an education to be envied by-the 

majority is now almost a necessity. In the words of Francis s. Chace, 

Dean of the Graduate School of Ed~cation at the University of Chicago, 

"The qualities essential to employability and productivity are coming 

closer and closer to the characteristics that have long been attrib~ 

4 
uted to the educated person." 

In 1957, the average age of the 49,535,000 heads of households 

15 

in the United States was 46.9 years. 5 These fifty million people deter-

mine its politics. This group, however, has only a ninth-grade eduGa .. 

6 tion,. on the average, and that was attained between 1910 and 1925. Yet 

these people must try to s.ha:p.e the world of tornmorow by deteTrnining how 

their youth shall be educated and how their elected leaders shall react 

to the needs of leadership in today's world. 

This, then, is the crux of the first situation: How can we best 

3Ma.rgaret Mead, 11Changing 'reacher in a Cha.nginir World/'' . The 
Education of Teachers - New Perspectives, Report of the Second Bowling 
0,reen Conference :{Was.hington, DoC., 1958), p. 124. ··. .·· 

4Fra.nc:Ls S. Chace, quoted by Charles E. Silberman, "The Public 
Business - The Remaking of American Education," Fortune Reprint 
(April, 1961), P• 5. 

5uni~ed States Department of Commerce, Bureau of the Census, A Sta
tist;ical Abstract Supplement - Historical Statistics of the United States 
{Washington, D.C., 1960), P• 17. ~ _..,... 

6 
Ibid, p, 214. 
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educate today 1 s youth for life in, and adequate adjustment to, the world 

of their adulthood? Considering the :increasingly important place which 

science and technology enjoy in our current culture, we need constant 

evaluation and research aimed at improving our science education program 

as a whole, 

A German researcher recently :reached a conclusion which presents 

tpis proolem in an excellent perspective. 

If a nation assigns an amount for education over a lengthy 
period which is higher or lower-~in relation to population 
and national income--than the corresponding expenditure of 
other nations, this has without any doubt the most momen
tous consequences for .the ~rospects of these nations in 
international competition.·r 

This recognized need for increased emphasis on research in education 

has na.d its effect in recent years. Current concern is, as will be 

shQWn1 for increasing research. 

Culp8 defines education as the development of humanity's primary 

resource. He then defines ID$n's primary resource asbeing individual 

creativity and calls for an emphasis on educating people so that they 

will appreciate and seek knowledge on their own, for its own sake, and 

to re~evaluate our aims in education in terms of what is truly lasting. 

George Ro Tay~or9 stresses the importance of teaching decision-

making as opposed to the exclusive accumulation of facts. The President 

7Fried.rich Edd.ing, Internationale Tendenzen ~der Entwicklung deI" 
Ausga.ben fur Schulen und Hochschulen (International Trends in Fiiucational 
Expenditu:r;-e} (Kiel, Germany, 1958), p. 159. 

8Harvey W. Culp, .. '.J.be Dimensions of the Task in Education," Main 
Currents~ Modern Thought, XIII, No. 3 (January, 1957), p. 60. ~ 

9aeorge R. Taylor, "Teaching the Art of Decision-Ma.king," The 
Journal of General Education, VIII, No 4 (July, 1955), p. 255, 
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. 10 
Qf Sarah Iawrenee College, Harold Tayl,.or, mainta;tns that the lesson we 

should learn from Russia is not one of quantity but one of quality, 

Glenn Giddings., in addreJsing the Sixty-nintlil Annual Convention of 

the Association of Land-Grant Colleges.and Universities, pleaded f'Qr an 

education that would. be "to form the mtnd, not to fill it."11 The 

NatioJ.'181 Council .et Independent Schools lists as the :f'irst·aim·of our 

schools "developing intellectual inte~ity $.nd intellectual power, in

cluding imagination and creative pO"tTer as well as critical Judgment and 

reason.ula 

Such a mosiac of opinion could be extel:'lded indefinitely, but as 

.Joha Gardner wrote recep.tly, "We be.ve plenty of problems we haven't 

solved, not because we 4idn't know hQW but because we couldn't OJ;"ganize 

ourselves to apply wnat we know ••• 'l'he problem now ts to get action. "13 

Massive efforts to improve the quality r>f ed.ucation are currentJ,.y 

·extl!.nt in every field of education. Many seem to be aeeomp;Lishing some .. 

thing desirable; some do net. We should bear in m:f,.nd that, wh:lle 

striving tows.rd improved quality in our education, we need to be eon~ 

stant;Ly concerned about the quality a, well as qua.ntity of our efforts~ 

Research should be used extensively to help us determine which of the 

1011arold Taylor, 11Amerieans in Transition.,'' ~ Al!lerica.n Eco1;10!&: 
·!!! Ap5?ra.isal of its Social (;oals and the ;tmect ~ Science ~ ~-
nolov: {New Yor~, 1958), P• 9. · 

11Gle:nn w. Giddings, "The Need for Trained Intelligenee,ll ~
~ Journal !! Physics, XXIY, Ne. 5 {May., 1956), p. 334. 

12committee on Teae~er 'training of the National Council of Inde
pendent Schools, Preza.ration of Teachers,!!!: Secondary Schools 
(Boston, 1958), p. 7. ·· · - , · · ' · · - · 

l3John Ge.rdner, ~uoted by Stanley ,:J.am on e4itoria.l page, ?hi 
Belts. K'.al?P!n, X~II, No. 9 (June, 1961), P• 373. 
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many attenwts are better, instead of merely bigger--which show promise· 

of improving quality instead of quantity. 

Need for Present Study 

That more and better research relating to specific facets of sci-

ence education is needed ;ts unchallenged by current authorities. Con-

sidering the importance of science and technology in our modern world, 

one can hardly deny that a portion of the needed research should be 

directed toward the area of science education. A 1960 joint commission 

of the American Association for the Advancement of Science and the Amer-

ican Association of Colleges for Teacher F.ducation stresses this point 

in reporting1 ''The list of subjects re4ting to science instruction 

which urgently need careful investigation remains distressingly long. 1114 

The Traveling Science Teacher Pl:'ogi,am was only one of many efforts 

of the National Science Foundation to improve science instruction. The 

National $cience Foundation is only one of many agencies endeavoring to 

improve science instruction in America. It should also be remembered 

tllat science inetruction is only one of many areas deserving and receiving 

wholesale scrutiny and action with an eye to improvement. It is, there-

fore, imperative that close and continuous watch be kept, through 

research, to aid in lending desirable di~~ction to these monumental 

efforts. Faulty efforts, no :matter how well conceived, should be iden~ 

tified in order that they might be curtailed. Through research, we need 

to keep constantly in touch with how well we are doing that which we are 

l4American Aseociation for the Advancement of Science and American 
Association of Colleges for Teacher Education, I1!1Proving Science an4 
Mathematics Programs in American Schools (Washington, D.C., 1960), P• 37. 
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attempting. 

It has been mentioned that one of the primary purp~ses of the 'l'.ra"Y

eling Soience Teacher Program was to improve the attitudes of partici-

pating students and adults teward ,cience. In the final analysis, the 

course of a determination Qf the degree to which this purpose is realized 

would be to·identify any rela.tiQnship w~ich exist15 between one's partic ... 

ipation in the. program -.nd a:ny changes in attitude tows.rd science and 

seientili;lts. 

'r,b.at 15uch attitudes are d.eservine; of a.tte:P.t1011 is w:l,dely pro

pounded, Tlle Science Manpower Project was originally concerned with the 

production of scientific m,a.npower. Yet, in a recent publication eon~ 

oernil'li se:i,ence education, prima+y empnsds was placed on the need. for 

a scientifically literate public with favorable attitu4es tows.rd sc:leiice 

and seientists.15 · 

B:l-anc, in reviewin~ research.which deals with goals of. science edu

cation lists five prina.ry g~l.s, 'l'wo of these are: "Develop,entof 

inte~ests and apprec:l.ations of the benefits of science," !i!,nd nDevelop-
.,,. 

nient ,of democratic social attitud.es toward the resourc:es of science.1'16 v 

Tbe editor of The Encyc:lope41a of Educational Research, after reviewing 
.,._ ~. . ~ . . . 
: -,., ',• - " 

recent researcb. in SQience education, concludes more~specifica._lly, "It 

seems evictent th.at additional research is warranted. Some unanswered 

questions include: How do ~uch attitudes come into :xistence?"17 

'' l5Frederick L. Fitspat?i:J.c~, ed .. , Policies for Science Education v 
(New York, 1960).. · · · - · · 

16 II ·. . II Sam s. :Banc, Review of the O.neral Goals in Scie:nc,e TeaehitJ.g, 
~cience F4ucat~on, XXXVII (1953), p. 104. 

17chester w. llarr~s, e4., Encyclopedia,!! Educational Research 
· (New York, l96o), p. 1221. 



20 

Lite.rature dealing with National Sc±ence Foundation Traveling Sci= 

ence Teacher Programs was reviewed. No studies were found which paral= 

le led the current study. Di.rectors and coordinators of the three Trav= 

eling Science Teacher P:rograms in the United States, other than at Okla= 

homa State University, were visited. None of these people knew of any 

such study which had been made or was being contemplated. The National 

Science Fou:ndatioo officials concerned with the Traveling Science 

Teacher Pr·ograms expressed a feeling that sucn a. study would be valuable 

to them in evaluat:i.ng the 'fraveling Science Teacher Program and a desire 

that it be done. 

The data=gather ing instrument will be discussed more :ruily in Chap= 

ter III. It should be mentioned here, however, that its author in her 

recommendations stated expressly, 11There is a grave p.eed for a study of 

attitudes toward sci.ence and scientists before and af'ter specific 

colll"Ses and I!'.ethod.s in teaching science~ 1118 The current study consti= 

µ:rt.es just such a desi.gn, and will be mere fully di.scussed in Chap= 

Scope and Limit~tions 

'This st"Ud.y sought to determine whether therewenii significant 

changes in the attitudes of high school students'towa.rd science and sci= 

entists which were associated with participation in·the 2raveling Sci= 

ence Program of Oklahoma State Universityo Although Oklahom~ State 

University ~aveling Science Teachers presented lecture~demonstra.tions 

18Dorothy G. Rodgers, "Youth's Attitudes Toward Science and Sci
enti.sts Related to Religion, Fami.ly, Social Class, and Other Variables 11 

{unpub. Ph.D~ dissertation, Purdue University, 1958)J p. 152. 
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to teachers, administrators, school patron~ a.nc:l civic leadere, the 

primary recipient of itspresentations were students. Therefore, this 

study was limited exclusively to a consideration of changes of attitudes 

of students. Many Traveling Science Teachers presented lecture-demon

strations to elementary, junior and senior high school students, as well 

as to limited numbers of college students. In order to strengthen the 

specificity of this study, as well as to keep it of a manageable size for 

conduction by a single individual, a further limitation was imposed which 

excluded from the testing program all but high school students. 

There were major differences in selection, training and scheduling 

Traveliz;ig Science Teachers at the different Traveling Science Teacher 

Centers. Each program was developed in the manner which its administra

tion thought would best serve schools in their territories. This study 

is therefore limited to those students who participated in '!'raveling 

Science Teacher lecture-demonstrations presented by teachers who were 

trained and sponsored by Oklahoma State University. While some impli

cations and inferences drawn from these data may hold true in other 

parts of tAe nation, this is true only as they deal with the students. 

Inferences drawn may not, of a necessity, be applicable to Traveling 

Science Teacher Programs·as they were conducted by the centers in Micbi .. 

gan, Oregon, and Tennessee, or as they·might be conducted in the future, 

except as they hold to the same pattern or modus operandi presently 

under evalq.a,tion, that at Oklahoma. State University. 



CHAPTER II 

BACKGROUND AND PREPARATION FOR TH$ S'fl'JDY 

Historical Background for Today's Emphasis on Science Education 

During the closing years of the la.st century, the industrial revolu

tion was bringing millions of people from rural to urban areas. At the 

same time, a gigantic influx of immigrant·s ·from· Eurepe came· to our 

ma.Jor cities, as well as to our agricultural areas. '.ehe$e·people, most 

of whom were very poorly educated,·were alsote'Cl:irrologically and sci

entifically illiterate. They were 1 for the large·part, accepted grudg

ingly by the nation 1 s schools and forced into a pattern·of curriculum 

which was neither destgnedf-or them·norwell suited totheir needs. 

By 1900, our schools were predominately filled by students who, for 

one reason or another, were learning little about those scientific.and 

technological factors which were becoming·more and more important in 

their daily lives. The traditional seeondary education which a few 

years previously had been reserved forthepriv:J.legedfew was corning to 

be demanded of a, larger portion of our society. This new student body 

of the nation's schools was neither suited for, nor convinced. of, a need 

for the traditional type of secondary education. 

Such, being the composition of .American secondary education, it was 

no wonder that llprogressive education'' and ''life adjustment" were so 

readily accepted by the American people. In the words of Charles 

22 



Silbermant 

'rhe schools, ta.iloringtheil;' ctirriculum·totheneeds 
of tbe ti-mes,·· took the empha.sis off intellectual disci
pline and br9&dened their funetion to include a concern 
for health, vocational tra.1ning,,·.anq. the qual+ty o:f' 
CQnmillnity 1+:f'e. nl9 . 

23 

Remote· as they seem, these happenings near the turn ot the century 

bear most directl.y upon the currentpressing·needforimproved scien .. 

· ti:f'ic and technQlogical education wp;ich··me;ny feel is i:mrnediately imper-

ative in order to·prl!Se:r;,veour·very existenceas·a nation. This past 

half eei::rtury of :Ufe a.djustment·emphads·has· e:nabled·the Unite.d States 

fronn1.n··agrarian to an industrial s·ociety. · It has, however, by its long 

· tenure; ··•de a changer in· emphasis· extremely· dit'f'ieult. Researcfb:· into 

to the· school.men of the· nation· so· that after·· fifty years·· of· a· phenome~ 

na.lly profitable curriculum:, ;tt ·wa.s st:i,11 true as Nicholas Murray Butler 

wrote in··-1893, 11Sehool· superintendenn:,···prim:ipa:l.s··ll.nd teachers are to 

the last degree impatien~ Qf cr.iti"cism··and· sugge-st·ion. "20· 

As early as 1894, the· ~·ort·;of·· th~·-tamed··Comm±ttee of Ten?').. called 

for sweeping improvement in tpe methods of instruction in the BGiences 

mental task of' creating ·masses o:f' literlilte ·citiz·ens was, for ·f'orty years, 

19c};larles E. Silberman, "The Rema.king of' .American Education," 
Fortune E~print (April, 1961), p. 3. 

20Nichela,s Murray Butler, as quoted by Cparles E. Silberman, 
p. 3 • 

2lmational Education Association's Cotnmittee on Secondary School 
Stqdies, Report of' the Committee (New York, 1894). 

. .,. --....-
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.unable to accept the a.ddii:;ional burden ·o:f'·prepa:ring large masses of 

publically educated,9 scient;i..fically literate citizens. 

By 1939, increasing calls were being made for a return to emphasis 
. . ,, ·. . ' 

on the academic. The Commission on the Secondary School Curriculum of 

the Progre-ssive Education.A.ssociatio:o:?2 hadc-ompletelyaccepted the 

-social utility of, and need f'or 1 an increa.-aed··emrpl:!:a;sis on science in 
• ' ., ' ' 1 • • .• 

education. Two years ear;!.ier, their preliminary report had emphasi~ed 

and e:xplored education in a democracy and its implications for the sci

ence program. 23 In .1932, __ the call f'or such· improvement had been re.

fleeted in the Thirty-First Year'bookof'tlle J,llational Society fo:r the 

Study -pf F,ducation. 24 

The nation's ea:ucational leaders were pressing for ch.ange·when 

World War II interrupted mat1;rerl? with its -Pnn:ripot~nt· del)]a.nd for national 

action on a different front. Fronr World War II emerged a Russia which 

was striving with all her might to becom~aworl.dpower equal to and 

greater than the United States. From World War II emerged a United 

~tates_primarilyinterested in regainin$ the lu:xuriesandphysical com

forts which had been curtailed. 

By 1957, many agencies were attempting to alter -the trend of the 

past fifty years and design a science education curriculum which would 

22commission on the Secondary School Curriculum o:f' the Progressive 
Education Assoc;i..ation, Science in General Education (New York, 1938). 

. .. -- . - . . . . 

. 23commissiori on the Secondary School Curric'l,llutn o-f the Progresi:dve 
Edu.cation'Association, Science in General Education, l;Teliil'linary Report 
(New Yorlt, 1937). - · · - - - - . 

. . '. ' . ,• .. ) . ·-

. 24 . -· . . -- ····-·-. ·- ----- .... -- . ... -- ·---- . · National Society for the Study of Education, ! Program for --·· 
Tea.chins Science, Thirty .. First Year l;>ook, Part I. (Bloomington, IlJ.,i .. 
nois, 1932) • · 



p;roduce 9 in the words of' Charles Silberman, 11masses of intellectuals, 

£"ind.ividuals_7 prepared today for work th&.1;; doesn't yet exist. ••25 

25 

'lne Second Bowling Green Conference, 26 the Educational Policies 

Commission of the National Education Associa:tion, 27 the National Council 

of Independent Schools 11 · 28 all issued statements calling for increased 

emphasis on what the Rockefeller :fleport29 called the pursuit of excel= 

lence. All the above reports were of conf1=rences or committees whichJ 

although published in 1.958, were planned in 19577 prior to the launching 

of Sputnik by Russia.. 

After Russia. successfully launched thefirst artificial satellite, 

the American public and American educators were besieged with demands 

that we 11catch up,n that we produce more sc:i.entists, that we improve 

instruction in the sciences for all our yo1.Jng people. Suddenly, the 

American educational system was faced with demands to "do something," 

even if it might be untried, unproved, and in many cases, wrong. Verbal 

support and demand for improvement in science education reached unheard= 

of and unexpected helghts ih 1958 and 1959, constantly emphasized as 

25s11berman, p. 5 •. 

26National Commission on Teacher Education and Professional Stand.= 
a,rds and the rfational Education Association of the United Sta.tes, ~ 
Education of Teachers= New Perspectives$ ·official Report of the Second 
Bowling Grc.,;,,m Coof~nce-"fwasbin~l, C, JJ 1958), 

27The Educational. Polic:Les Commisi;:lion of the National Education Asso~ 
ciation, · ~ ~t~!!1E~· Chall~.£~ to A.meri~ Education (We,shington, 
D, C , J 1950 .! , 

28committee · on Teacher '!'raining of the I'>Iational Council of Jnde
pendent Schools. 

29Tbe Rockefeller Report on Ed1.1c13ition, The Pursuitof'·Excellencej) 
Panel Report V of the Special Studies ProjecnGarden City, !-I. Y., 1958). 
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Russia repeatedly outstripped us on the world space-technolo~ scene. 

Science Education: An Area. of Current Great Concern 

It has been stated that in the days and years following the 

launching of the first artificial satellite in 1957 by Soviet Russia, 
·- ·- h 

monumental public response deill$nded immediate improvement of our educa.-

tio~l structure, pa.rticularJ.y in the science and engineering fields. 

It has been shown that, in earlier decades, a few people had for years 

advocated changes that were finally adopted by the American educational 

system. This same tremd. held true in the years immediately following 

the launching of Sputnik. ,Among the many voices calling for immediate 

and drastic action were a few which indicated at least some research 

and study of the status quo before any drastic, unevaluated ch,a.nges were 

made. 

The statement by the President's Science Advisory Committee in Mra.y 

of 1959 contains a foreword,,by President Eisenhower: "This report makes 

it clear that the stre:ngthening ef science and engineering education 

requires the strengthening of all educa.tion.n30 The following year, 

the Fifty-Ninth Ye~rbook of the National Society for the Study of Ed.u

cation31 reinforced President Eisenhower's statement. The yearboo~, 

entitled ~ethinking Science Education, outlined clearly and well the 

role of science in our culture, the kind of science education needed 

30Dwight B. Eisenhower's foreword to F.ducation for~~ .2f. 
Science (Washington, D.c., 1959). · · 

31Nelson B. Hetu;'y, ed., Rethinkill§ Science Fducation, The Fifty
Ninth Yearbook of the National Society for the Study of ~ucation 
(Chicago, Ill., 1960). 
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for our changing times and the need for research into, and evaluation of, 

such efforts. 

Nelson B. Henry, editor of Rethinking; Science F.ducation, very suc

cinctly pointed the way when he said: 

Through the practical applications of scientific diseove~y; 
our civilization is undergoing eonst-ant change. In turn, 
these changes bring about situations which threaten the 
well~being of future generations. '1.'he welfare of our civi
lization is now,"-ilmost wholly dependent upon scientific 
progress. Socie~y must respond with adequate and intel
ligent controi.32 

'fhe adequate and intelligent control mentioned by Dr. Henry seems 

to have been largely ignored. Rapid and frantic change, for the sake of 

change, seems to have been the rule, not the exception, duri~ recent 

years. As Fletcher Watson expressed it in 1960: 

As yet, there has been no full-scale attempt to evaluate the 
educational task before U$ and to pinpoint the most appro• 
priate lines of constructive action. Lacking this., we con~ 
tinue to have improvisations dominated by the personal 
enthusiasms of a few people for a particular subject, 
approach, or portion of the student population. These 
hasty efforts have provided us with the lulling sensation 
tba.t something is being done, and they may offer us too 
little, too late.33 

Surprisipgly few agencies which were concerned with the improvement 

of science education heeded warnings such as Watson1 s. The National Sci

ence Foundation increased its budget from $20.5 millions in 1958 to $62.5 
35 millions in 1959.34 In their Ninth Annual Report, no mention was made 

:'31D>id., p .. xiv. 

33Fletcb'.er G. Watson, "The Task Before Us.," Laboratories in the 
Cl.$ssroom (New York, l96o), p. ll. . · - -

3'4.wational Scienc:e Foundation, Ninth Annual Re:port for~ Fiscal 
Year ;Ended JuQ.e 30, 1959 (Washingtomi;, ·:J).~,e.~.1.rr959:)~.::5p{ b4. . . 
~ .............. -- .. 

3JNational Science Foundation. 



of money allocated :f'or basic research in this area. Only a. single men-
.. . . ,, 

t;i.on was made of a. need to know of our future needs for scientists and 

teachers. 

Commitments were ma.de by the Federal.Government in 1958 to spend 

$641 millions for oceanographic resea.rch. 36 It was planned to increase 

the budget for medical research from $330 millions in 1957 to $900 mil

lions annually by 1970037 Direct Fed.er~l Aid to educati~na.l institutions 

was increased by $400 millions in 1957/38 The National Defense F.ducation 

Act of 1958 obligated over a billion dollars in Federal Aid to education. 

'fhe smallest single item among the designated areas of assistance was 

"Research in the Uses of 'i'elevieion, Radio, Movies, etc .. 1139 This was the 

only area in which any funds at all were earill$rked for any kind of re~ 

search. 

While expenditures of the United States Office of .Education for 

fellowships rose from zero in 1957 to $5.2 millions in 1958 to $12.6 

millions in 1959, a congressional limit of fifty thousand dollars per 

state was imposed on aid for the improvement of Statistical Services 

(Title X).40 Such listings could be continued indefinitely, indicating 

a willingness to spend large quantities for educational innovation in the 

36Ibid., p .. 13. 

31n,1d. 

38t;. s. Department of Commerce, Statistical Abstract of the United 
States, 1960 (Washington, D.C., 1960}~ p. 134. --~ -

39a.s. Department of Health, F.duca.tion, and Welfare, Guit;J.e to the 
National Defense F.d.ucation ~ of 1958 (Washington, D.c., 1958).- -

~.s't Department of Health, Education, and Welfare, Grants-in-Aid 
and ()1:;her Financial Assistance Pro,p:ams (Washington, D.C., 1961), 
pp. 94, 104. · 
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sciences, but little, if a~ for basic research into the provable value 

of specific instances of innovation. 

Numerous recent publicatj,,ons reflect concern overtbe apparE!nt la.ck 

of attention to research into the -effe·cti venes·s of modern -innovation in 

science education. John B. Carroll of Harvard, in·a recent article on 

"Neglected Areas in Educational Research," claims as his first concern 

that most "evaluations 11 in science education have been: 

Ragressive maneuvers, not experiments ••• regressive maneu
vers L-whichJ occur when the investigator decides to do 
not an experimental study but a correlational study--an 
a.fter-·the-fact description of the r~sults of treatl1lents 
over which no one has real control.~l 

He cites as evidence the fact that in the first twenty-eight volumes of 

the Journal~ Experimental Fducation, only about one in five of the 

articles can properly be considered reports of genuinely experimental 

studies and that there is no perceptible trend toward an increasing pro

portion of such studies.42 

The 1961 committee report of the National Science Teachers Associ• 

ation, Planning for Excellence_!!! High School Science, points out the 

d ' 43 I li nee for experimentation by teachers with new ~et~ods. - nan ear er 

publication only the year before, a National Science Teachers Association 
44 publication on new developments in high school science teaching pointed 

41John B. Carroll, "Neglected Areas in :Educational Research," Phi 
Delta Kappan, XLII, No. 8 {May, 1960), P• 340. ........... 

1i-2Ibid. 

43Nationa1 Science Teachers Association, Planning for Excellence in 
High School Science (Washington, D.e., 1961), p. 51. 

J:i.4.Na.tional ~cience 'reaC:hers Association, New Developments !! High 
School Science Teaching {Washington, D.c., 196<51'; p. 3. 



out that few of these developments were basedon·experiijlentalevidence, 

·eventhoughmore than a hundred current individual innovations were 

invalvedo 

Implications for the Study 

30 

Since the National Science Foundation first supported the training 

of nineteen Traveling Science·Teac;hers at Oak Ridge, Tennessee, in 1958, 

the Traveling Science Teacher idea has spread rapidly across the nation. 

In addition to the four centers mentioned in Chapter I which trained and 

supported over a hundred such teachers during 1959-60 and 1960-61, many 

states have inaugurated similiil.r, if not duplicate, programs. 

Georgia now supports the efforts of five Traveling Science Teachers 

as a pa.rt of the State Department of Education force of supervisor-con~ 

sultants. Oklaho~, Illinois, Texas, Colorado, Missom:-i, Louisiana, 

and other state departments of education have sponsored the training of 

at least one of their personnel at a Traveling Science Teacher Center 

and put tb.e person so trained on the road ;i.n their respective states as 

part of their science education force. 

Recently, the National Aeronautics and Space Administration has 

inaugurated a fleet of traveling teachers who will tour the nation in 

''spac:emobiles," presenting lecture .. demonstrations. This is the same 

sort of program which was popularized by the Traveling Science Tee.c::her 

Program, 

No one will deny that the Traveling Science Teacher Programs' per

formances and activities are spectacularo A report of a poll by William 

Kinniell of 230 Texas schools which were visited by Traveling Science 

Teachers in 1959-60 reveals wholehearted praise by administrators and 



teachers. According to Kinnie 11, "The resp·onses clearly indicate a 

positive attitude toward the program by the schpo;Ls visited. 1145 lt 

3;1. 

should be pointed out that the greatest negative re-sp·onse was tp tlle 

question concerningthela.sting effect that the visit would have on the 

school's science program. 'l'w~mty-five percent of those polled responded 

negatively to this question. 

The problem posed by the current paper is to determine whether .. the 

attitudes of the partic:i.pating students towa;r:-d science and scientists. 

were actually altered by the Traveling Sqience Teacher Program •. True, 

it was popular, but the same statement could be made for al.most any 

program involving material which could be classified as either enter-

taining or spectacular. 

The Unit~d States Department of Health, Fducation, and Welfare 

points out, "An unprecedented number of laws of eiigni:f'icance to educa-

tion were enacted by the StAtes during 1957. Legislatures in all states 

except Virginia and Kentucky met in regular or special session, op 

both.n46 As indicated by the National Science Teachers Association, 47 

the same phenomenal growth in number has been true in recent years of 

innovations in science education. Both these publications state that 

these moves, in the main, are not based on experimental evidence. Still 

further testimony is given in the Science Materials Center publicatio~, 

45w1111am Kinniell, "Report on the 1959-60 Traveling Science Teacher 
Program in Texa.s 11 (unpub. paper prepared· 'for the Te:l!;a.s F.cl.uea.tion Agency, 
1960), p. 3, 

46u. S. Department o:f Health, Educat:l,on, and Welfare, State School 
Legislation of 1957 (W$shingt;on, D.O., 1959), P• l. 

47National Science Teachers Association. 
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Laboratories in the Classroom. 48 

Earlier in this chapter, numerous citations have been given indi-

eating that 1.ea,ders in science and science education- have been demanding 

that more research be done into the real effectiveness of the various 

recent innovations and movements in science education. The present 

study constitutes such an effort to evaluate scientifically one spe-

cific such innovation in the light of one of its professed objectives. 

The outcome of this study must, to some degree; either confirm or deny 

this objective, and to some extent, the Traveling Science Teacher Pro-

gram. 

If confirmation is indicated, the study will reinforce the desira-

bility of such efforts as they are being expanded by the various state 

and federal If the study fails to support the contention that 

the '11raveling Science 'l'eacher Program has any effect on the attitudes 

of participating students toward science and scientists, the implica-

tions are, to a degree, obvious. Should such efforts continue, unmodi-

fied? 

In the first year of the National Defense Education Act, super-

visory personnel for science, :ma.thematics, and foreign languages rose 

tremendously~ As was pointed out earlier, many of the state supervisors 

and consultants thus added have been of the Traveling Science Teacher 

type. In the eight states served. by the Oklahoma State University Trav-

eling Science Teacher Program in its first year, ten such state-spon-

sored supervisors and consultants are now employed where not one such 

position existed in 1957. In some states, these people constitute the 

481.aboratories in the Classroom (New York, 1960). 
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major effort at improving science education which is directedfrom the 

state level at individual schools. in:the state. 

If the Traveling Science Teache:ri·Program constitutes a11 effective 

method for altering the attitudes·of high·schoolstudents toward science 
~ .... ... - .. . ·-· " . . . .. . .. - . 

~nd s~;entists., then ~t_shoul~ be_awarded t~e sta.tus_of e:icperirnenta~ 

evidence that this is, indeed, so. If there is no evidence that the 

above statement is true, then this lack of experimental evidence shoul~ 

be seriously considered by those agencies which have give~ and continue 

to give, support to the continuance of this type of innovation i~ science 

education. 

Review of Other Literature Pertinent to the Conduction of the Study 

It has been mentioned in Chapter I that the directors of all the Trav-

eling Science 'reacher Program Centers in the United States were contacted 

concerning the proposed study. In discussing possible variations in 

study deeign, all such a.dm:i,.nistra.tors contacted agreed that such a study 

would be valuable for its eva.ll;lative implications. 

The National Sc!ence Foundation Office in Washington, D.C., was 

visited in a further effort to evaluate the desirability of the study. 

The officials thus contacted evidenced a desire that such a study be under-

taken. They stated further that no study was being made by the Natioru,.l 

Science Foundation and that no other such studies were being contemplated. 

In Chapter I, it was mentioned that one of the stated objectives of 

the Traveling Science Teacher Program was to improve the attitudes of 

high school students toward scientific endeavor in general, that i~, sci-

ence and scientists. Officials of the National Science Foundation and of 

the various Traveling Science Teacher Program Centers were generally 



agreed that such an outcome would, insofar as high school students were 

concerned, be the maximum desirable effect of the program. One could 

not expect students exposeti to such a brief individual contact to profit 

greatly by acquisition of a concrete bod,y of·factual information. 

For the purpose of gaining the· proper perspective for the proposed · " 

study, a search of the literature concerning attitudes and their measure-

ment was made. Some of the leading authors, researchers and publishers 

in this area were also contacted~ 

The importance of ach;i.eving desirable scientific attitudes as a 

part of participation in science instruction bas beenexpo1;1nded and 

defellded for many years. The·National Society for the·Study of F.ducation 

as early as 1932 listed scientific attitudes as 1 -a.;major objective of sci

ence teaching. 49. No1150 placed attitudes above preparation for college 

or preparation fora scientific career in e~meratingthe·purpo~es of 

science educationforboththeelementary and· secondary schools. 

A survey of studies of objectives by Keeslar5 1 points· out t~t 
. ., . . . " " ~· . ' 

whereas scientific met~od is related to procedural methods, scientific 
" • •• • • • • ' • f • .. •• • 

attitudes are related to the personalities of individuals concerned and 

deal with their points of vi~w. Although proced·mral methods must be 

learned over a period of time and involve a certain degree of memoriza-

tion, opinions may be altered by experiences not directly re],a.ted to the 

49&ational Society for the Study of F.duca.tion, p. 44. 

50victor H. Noll, The Teaching of Science in the Elementary and 
Secondar;r Schools (~ew Tork, 1939), p. 13-4. - - · .....,...... 

51.oreon Keeslar, nA Survey of Research Studies Dealing with the 
Elements of Scientific Method as Objectives of ~nstruction in Science," 
Science F.ducation, XXIX (July, 1945), pp. 212-6. · 
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subject at hand. · 

'!'hat attitudes can· be changed·· through· exposure to an educational 

environment is well documented. ·· · Only one study could be found wherein 
. - . ·-

the authors doubted this. Eberhard and Hunter52 found no marked differ• 

enees of attitudes among three groups of students exposed to different 
. -

educational environments. This study, however, involved only twenty-

one students in each group and the method of teaching was not disclosed. 
. . . 

No preconceived and executed experimental differences were stated by the 

authors. The Encyclopedia .2f Fducationa.l Research does not include the 

research by Eberhard and Hunter as one of the 332 more important studies 

5'3 in this area.. 

The great wealth of e.ttitude tests developed and used by reputable 

science education research teams in colleges and universities attests 

the acceptability of the assumption that attitudes can be changed 

through educational environment. Studies of many of these tests have 

helped to establish their reliability as a matter of record. There 

remains the question of the approximate length of time which is minimal 

in causing such changes. 

Frasier5~ found a significant change in scientific attitudes to be 

correlated with participation in science classes where teachers made a 

· .. coordinated. effort to alter the scientific attitudes. Five months of' 

52J. Wesley Eberhard and George Hunter, "'!'he Scientific Attitude 
as Related to the Teaching of General Science," Science EducatioJa, XX:CV 
(October, 1940), pp. 275-81. 

53 ~bester W. Barris, ed. 

54James E. Frasier, "A Supervisory Progr11,m for--the Improvement of 
In13truction in Certain Learning Activities of Junior High School Science," 
(unpub. Ph.D. dissertation, Colorado State College, 1954), 



special teaching was involvedin·this study. 

Barr.55 found three dUf'erent methods to be successful in altering 
' ,. . ... - - ·.. ~ .. . 

students' scientific attitudes. Four and one-half months of special 

emphasis teaching was used in validating each of these three methods • 
. . .. 

Even before World War II gave added impetus to interest in scien-

tifie attitudes, several researchers established the validity of.inetru

ments which were designed to measure specific attitudes. Lurie56 and 

Ferguson and his colleagues57 verified these kinds of instruments using 

factor analysis. Reliability and validity of the particular instrument 

used in this study will be discussed in Chapter III and will not be 

included at this point. 

The area served by the 1960-61 Traveling Science Teacher Program 

included Arizona, Arkansas, Colo:r,ado, Kansas, Louisiana, Missouri, 

Nebraska, New Mexico, Oklahoma, and Texas. This area has a population 

density of 27.7 people per square mile.58 The population densities Qf 

th~ ten states vary from this figure in each case by less than a factor 

of three. Several of the states in the Ea.stern United States range up 

55tincoln Fo Barr, "Critical Selection and Evaluation of Enrichment 
Methods in Junior High School General Science,n Science Education, XLIII 
{December, 1949), p. 333-43. 

:oirl. A. Lurie., 11A Study of Spranger's Value-Types by the :Method of 
Factor Analysis," Journal of Social Psychology., VIII (1937), pp. 17-37• 

~L. W. Gerguson, L. G. Humphreys, and F. w. Strong, "A Factorial 
Analysis of Interests and Values," Journal of Educational Psychology, 
XXXII {1941), pp. 197~204. ~ 

58compiled from tables in the work of the u.s. Department of Com
merce, Bureau of the Census,!::, Retort!! the Seventeenth Decenni•l Census 
of~ United States, II, Part I u. s. Su~ry): Characteristics of .:!:h! 
Pppul.$tion {Washington, D.c., .·1953). 



CIWTER l;l:l . 

$ele~t1Qn o:f' an Instrument 

tewe.;rd SQie~c~ and scientists, a test Q.fil sou.gnt that was valid and 

reliable a.nd which woul,.q. ind;ieat~ variations or t~e stated attitudes, 

Such tests d~ali!l8 w~th these ~tated attitudes were found in the Report 
. • . 61 

of :Poll, Number 50 of tne P\lrd;u,C!!I Opin;i.9n Panel., ·· 

TAese tests wert a~ministere~ to a nationwide samp;le ~:f' 8,500 high 

sqbool stu4ents. A st:ria.ti:f'ieq. saJJWle of 2,000 students wa.1;1 randoml.y 

d.ra~ from the ;1.$.re;er ~oup ano. f':rom· this s~mple, na tiop.a.:U,y rep:resenta ... 

tive norms were compµted. 62 :P:r, :a:. ;e;. Remrne:rs, Direotor of the Division 

Qf 1!'4.ucat:i,onal :Refe~ence at Purdue Vnive:rsity, consid,,ers tbi&i instrument 

to q' vaii4 in determining th~ attitudes of hign school students toward 

sc;t.e~ce al'ld, sei.entitt~ and has given peJ;miss:l.oi;i for ;Lts use in th;i..s 

stuQ.1, ~ copy of tnis ;i..nstru~ent is presented in A~pendix c. aenceforth, 

. fbr the sake of b:revity, this 9pinion ... dete:rmining instr~me14t ··will be 

refe;rred. to as a te151t. 
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63. 
fat" the portion on attitudes· toward sc;f.ence·. · The portion on a.tti-

.,. . . 

. tudes. toward scientists showed a reliability of .92. 64 

Selection of Control and Expertmenta.l Test Groups 

65 A table of random numbers was used· to select thirty· high·· schools 
- 66 . . 

from among·the 661 high·· schools·within the state of Oklaho~. _Appen-

4.ix C contains information concerni'ng· theser thirty· schools. ··· Schools 

which had· been visited by a Traveling· Science Teacher- in· either 1958-59 

or 1959-?0 were deleted,·· a.s were· any··schools'which·were scheduled to 

be visited by a Traveling Science Teacher during 1960 ... 61.. Three 
. . ' 

schools were thus deleted. (Se~ Append.ix C.)· The. control group of 

schools was taken from · among the13e re~ir/ling twenty- seven schools. 

Each of the prinoipa.J.s c,f the twenty.-seven·remainingscbools was 

contacted by individually typed; personal lette;rs:, and·asked·to co~

erate. (Sete Appendix c.) As is incUcat~---by'··tl:le-· letter, no mention, 

was made of' the '!'raveling· Scienc-e Tea.cher· Program·-i;ince· it WliJ.S felt 
. ' 

that this knowledge might affect the ef'ficacyof thetesting·program. 
' . 

Seventeen of tllese principa.1,s agreed to cooperate a~d administered tbe 

tests satisfactorily and tbese seventeen scbools constitute the con-

trol ~oup. 

F,a\ch of the thirteen Traveling Science Teachers for 196o-61 

63aodgers, p. 92. 

64Ibid. 

65:.i.ferle w. Tate, Statistics ~ E<11'.lc~tion (Ne:w,: Y?r~, 195?), P• 568 ... 9. 

660klahoma State Department of 'E'.ducation:,·okla.homa F.ducational Di-
reetor1, 1260-?l (Oklahoma City, Oklahoma, 1960). · · · ~ 
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was allowed to complete his own schedule of schools to be visited from 

among those a;pplying for the program. The school to be vi~:litC;?d by each 

Traveling Science 'reacher ,,1hieh .1as scheduled. for ·the first visit of at 

least three days followfog November 4, 1960, ~s designated as an exper

imental school. This date was selected as it provided the longest 

period during which schools would not be interrupted by long holiqay 

sessions or semester changes •. '!'be Traveling Science Teachers were not 

told of this specification. They -we:r.e not informed of the fact that 

a study was being conducted as it was felt that such knowledge might 

cause some of them to alter their regular types of presentation in 

order to impress more favorably the school or· student body. Appendix C 

lists the location, number of students, and the names of pertinent 

personnel in these schools. 

The p:d.ncipals of the th:t:r.teen schoo]..s selected as experimental 

schools were contacted by personal, typed letters and appr:i;sed of this 

fact. (See Appendix C fol;' a sample letter.) They were asked not to 

divulge the fact that they were being thus utilized to the Traveling Sc~ 

ence Teacher who was to visit their school. 

In both qontro:J,. and experimental schools, the stud;entsto be tested 

were designated in tbe followingmanner. Ineachhighschoo:J,., the sci

ence course offered at the lowest grade level was selected. If only 

one section of that course existed, then that el.ass·comprisedthat 

school's test group. If two or more section'S·existed, then one was 

selected at random and designated as that schoql's test group. Thus, 

if a s~ll high school offered only General Scienc·e, then the test 

group was a General Science class. If a school offered only biology 

to their lowest grade level designated as a high school class, then 
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all previous correspondence with control schools, written on College of 

Arts and Scienees Extension letterhead paper. The experimental school 

correspondence was in all cases written on T;raveling Science Teacher 

letterhead P'i',per. A copy of the letter to the experimental schools con

cerning the post.test is presented in Append.ix c. 

Procedure for Recording and Tabulating of Data. 

Prior to the actual administration of the tests, a system of coding 

and keying was devised by which apprQPriate information could be 

punched into International Business Maeb.ine cards. CQ(le numbers for 

appropriate multiple-response categories are contained in Appendix C, 

Appendix C also contains the complete coding information for the ta.bu~ 

lation of all the information contained on both pre-tests and post~tests. 

'!'lle cards containing all test data and information comprised the pri

mary deck which was subsequently treated in the manner described in 

Chapter IV. 

The comments section of.the weekly report of each of the Traveling 

Science Teachers for the week of December 5-9, 1960, was studied in 

order to see if there was any evidence that the teacher had been aware 

of the testing program. As can be seen by reading their comments in 

Appendix C, no such knowledge was evident. 

'l'able IV shows the code number, class size, and subject taught in 

the seventeen control schools. In several cases, the class size in the 

school was actually larger. HQwever, if a student took the pre-teet but 

was absent when the post-test was administered, his test was rejectedt 

Twelve post-tests were thus rejected from the control group. The class 

size shown in '18.ble IV represents the number of valid pre-post teat 



pairs received from that school. 

TABLE IV 

CODE NUMBER, NUMBER OF STUDENTS, AND SUBJECT TAUGHT IN CONTROL SCHOOLS 

School CQd.e 
(17 Schools) 

03 
04 
05 
06 
08 
10 
11 
12 
13 
15 
18 
19 
20 
21 
25 
26 
27 

Number Student$ 

17 
27 
32 
16 
27 
20 
28 
17 
23 
28 
13 
34 
24 
18 
36 
17 
21 

Total 398 

Subject Currently J:3eing 
Taught to Cla1;1s 

General Science 
Biology 
Biology 
Biology 
Genera.1·sc1ence 
General Science 
Biology 
Biology 
Biology 
General Science 
Biology 
General Science 
Biology 
Chemistry 
General Science 
Biology 
Biology 

Table V shows the code number, class size, and subject taught in 

the thirteen experimental schools. The class size figures, as in the 

case of the control schools, represent the number of valid pre-post 

test pairs received from that school. 

Experimental school number 09, as mentioned by Mr. Roy in Appendi:1t 

C, suffered a breakdown in their water plant and closed for the remainder 

of the week, As Mr. Roy had previously put on an assembly and made plans 



to make a subsequent visit to the school, it was not deleted. 

TABLE V 

CODE NUMBER, NUMBER OF STUDENTS, AND SUBJECT TAUGHT 
IN EXPERIMENTAL SCHOOLS 
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School Code 
( 13 Schools) 

Number Students Subject Currently Being 
Taught to Class 

Ol 
02 
03 
04 
05 
06 
07 
08 
09 
10 
ll 
12 
13 

30 
23 
26 
25 
30 
22 
22 
19 
13 
28 
13 
20 
27 

Total 298 

General Science 
Chemistry 
Biology 
General Sciene(:! 
Biology 
Physics 
Chemistry 
General Science 
Biology 
General Science 
General Science 
General Science 
Biology 

Since other researchers might desire to do further research into 

the area of present concern, a letter was sent to all experimental 

schools, soliciting further information about the test ad,ministrators, 

the elas~and the school community. A copy of this letter is included 

in Appendix C. 

An examination of the test will show that some data, such a.sage 

and sex, were gathered concerning the participating schools and students 
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which is not directly related to the stated problem explored by the 

current study. In Chapter II, it was repeatedly pointed out that 

research design has been an area of great concern by many authoritative 

writers in recent years. In line with this concern} it has previously 

been mentioned that the information indicated by Table VI was obtained 

for the pos~ible future benefit of researchers or reviewers, as was the 

additional information on the test, itself. Also, the pre-test and post

test respouses of each respondent were checked, using these data, to 

insure that the same student had completed the post-test which was 

marked with his code number. 

All data gathered during the conduction of the present study, 

including even those data which may be extraneous 0to this study, were 

punched onto International Business Ma.chine cards. These cards have been 

put on file in the Oklahoma. State University ~ibrary at Stillwater, Okla

homa1 



TABLE VI 

ADDITIONAL INFORMATION FROM EXPERIMENTAL SCHOOLS 

School Code Number 
01 02 03 o4 05 

No. -of Class-type Lectures 2 1 l 0 2 
No. of Assen~ly Lectures Rec'd. l 0 l 2 l 
Sex of Regular Teacher F M F M M 
No. of Yrs. Tchr. Has Taught 10 -4 18 5 27 
Highest Degree Held by Teacher BS MS BA BA MS 
Age of Teacher 34 26 39 28 55 

Local Newspaper Generally Read by Townspeople: 

01 - Harrison "Daily Times" - Harrison, Arkansas· 
02 - t'Copper Era'' - Safford, Arizona 
03 - Bernice "News-Journal" - Bernice, Louisiana 
04 - Llano "News" - Llano, Texas 
05 - "Kiowa County Signal" - Greensburg, Kansas 

06 

2 
0 
M 

15, 
MS 
42 

06 - Scottsbluff "Star-Herald" - Scottsbluff, Nebraska 
07 - ''Montezuma Valley Journal" - Cortez, Colorado 
08 - Wortham uJournaln - Wortham, Texas 
09 - "The Missourian" - Washington, Missouri 

07 08 

l 2 
1 0 
M M 

5 15 
MA MA 
35 50 

09 

0 
0 
M 
2 

BS 
25 

10 - nKansas City Startt and "Kansas City Kansan" - Kansas City1 Kansas 
11 - "Daily Sentinel" - Grand Junction, Colorado 
12 - "Avalanche Journa.111 - Lubbock, Texas 
13 - "Anadarko D.a.ily News'' ... Anadarko:, Oklahoma 

10 11 

2 4 
l l 
M M 
4 2 

BS BS 
27 28 

12 

4 
l 
M 
2 

MS 
30 

13 

2 
l 
F 

30 
MA 
60 

-~ 
()', 



CHAPTER 'IV 

ANALYSIS AND INTERPRETATION OF 'l'HE DATA 

Introduct!on 

The stated purpose of this study was to determine if there were any 

changes in tne opinions of high school students toward science and sc:i,.

entists and if any such changes were associated with the student's par

t+cipation in the Traveling Science Teacher Program. In order to make 

this determipa.tion, identical tests were given tc;, two groups (coptrol 

and experimental). The tests were administered simultaneously to both 

groups twice, with approximately six weeks of time lapsing between the 

first and second tests. An effort was made to assure that the only 

applicable difference between the two groups was that in tne interim 

the experiment1;3.l schools were visited by a Traveling Science Teacher. 

Natl.U"al factors at work in any school might tend to constantly 

alter, to a degree, the.attitudes of the students involved. If the 

experimenta~ students' opintons were altered to a statistically 

greater degree than were those of th,e control group, then this should 

be made evident by an examination of the two groups' responses to each 

of tn.e items which comprise the test. 'l'hus, any hypothesis concern;i.ng 

changes in attitudes toward science and scientists must be tested for 

each of the thirty-one items in the data,.-collecting instrument. 

This study poses the null hypothesis that: Attitudes of high 

47 
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school stvdents toward science and scientists are not changed as a 

resu].t of participation in the Oklahoma State University Traveling 

ence Teacher Program. The altern.atj.ve or research hypotl:lesis is, there .. 

fore, that: Attitvdes of high school students toward science and sci .. 

entists are changed signit'ica,ntly as a result of participation in the 

Oklahoma State University Traveling Science Teacher Program. This 

research hypothesis will be empirically tested at the .05 level of con-

fidence for each of the thirty ... one items in the data-e;a.thering instru-

ment. On any item whereby the null hypothesis is rejected, the alternar-

tive hypothesis will be considered to that extent to be validated, and 

conversely, in any case whereby the null hypothesis cannot be rejected, 

it will be considered varlid and the alternative h;vpot4esis will be 

considered infirm. 
. ·. 67 

In ea.ch case, a two .. tailed test of significance 

will be used. 

Each of the thirty-one items in the test is answered with one of 

the following four responses: (1) Agree, (2) Undecided, probably 

agree, (3) Undecided, probably disagree, (4) Disagree. The one excep-

tion is i tern number 31, wherein "Yes'' is substltuied for uAgree" and 

"No" is substituted for ''Disagree." These responses lack the speci-

ficity and exactness of an interval scale and, therefore, cannot be 
68 

tested acceptably with a _!-te13t. A)..1 responses are, however, ranked 

67According to Sidney Siegel, Nonparametric Statistic$ for the 
Behavioral Sciences (New York, 1~56), · atwo-ta1led test is ooowhich 
rejects or accepts a statistical population as being specifically "less 
than,11 or "more than," instead of merely "different from" a given popu
lation. 

68 The t~test is a method of determining the statistical difference 
between two-populations, or groups of data. Heru;'y E. Garrett, Statistics 
in Psychplo~y and Education (New York, 1958). · 



in such a way that any response can be said to be greater, or less, 

than any other response (between total disagreement and total agreement). 

These responses are, therefore, ordinal, and may be statistically treated 

as S'Uch. 

The Mann-Whitney .Y. Test 

In order to test the research hypotheses, a statistical method was 

sought which would be suitable for use with the kind of ordinal data 

69 70 recorded. Such a test was found ;i.n the Mann .. Whitney Q Test. · Siegel 

states that its power=effici.ency approaches that of the t-test and in ... 

volves fewer restricttve assumptions. It should be mentioned here that 

this test was proposed :previously by K. K. Mathen71 in 1946. Mann and 

Whitney, however, contend that Mathen's premise was incomplete and in~ 

correct in several ways.7a Mathen's accuracy or inaccuracy is of no 

real conseq1,1ence but his work should be mentioned. The Mann-W'nitney 

!! Test was derived for, and used data from, a control-e:xperimental, 

73 74 
pre ... post research study and has been accepted by researchers, . 

69H. B. Mann and D.R. Whitney, "On A Test of Whether One of Two 
Random Variables Is Stochastically Larger than the other," Annals of 
Mathematical Statistics, XVIII (1947), pp. 50~60. 

70siegel, p .. 126. 

71K. K. Mathen, San Khya (Indian Journal of Statistics), (Calcutta, 
1946), P• 389. ·- -.-. 

72 H.B. Mann and D.R. Whitney, p. 60. 

73,u,:i,d., p. 50. 

7li:Bruce J. Biddle and Ann M. Stmpson, A Program for the Processing 
£!. Ordinal Data.~ Computation.of Sisnificance fEr S~cted Central 
Tendency Differences (Columbia, Mo., 1961). 
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:resp~cteq: in t.hefr ttel<l.fi, tor u~e w;l:~h s:lrr1il.a; ordi~l· datlit. 

·· The b~sic ;rocedure fQr eip~J.ic~tiPn of ~he ~·un .. ~it~ey .Y .~st · 

totne de.ta '*cqutred in the vrese~tstudy• j,s as•folJ.o~~: 

~. ~t Q.l = $he nUJD'ber. ¢f' ~Q.S~S ;LP; the S?Dfii.lle:r Of the tw() gl'QUPS. 
·. . . . .. 

. ( ~x.pex-:i,ll'lental gt"OU~) r 

2 ,. Let nf :; the #~mb!et· :_9f' • g;ses iti th~ ).a:rg~:r of th,~ two gl'oµps ·· 
. · .... ' .. · :. ·,:· .. ·.; 

(c:o~trol. gro~:p) ~ 

3, CQmbi~ bP\h tlie a~~V:~ ~olip obser,,..~i~n& a~d pa~· tne,e· in 

.. or<1,r ot :Lncr,,using)s:1.ze·, · (':Jr'h• 1ove~t 1;-M, of <>~e, i• ··• .·. 
• • ' ' ' •• ' ' ' ,• • I." • • • :• ', ' •' 

a.ssigned. to. the''~rse•t ~eg•t~.V'' nu~pe~e,. if tb~~e are any,} 

.4. pomp~te . !l (the: sta~i$ti~ :uijea· ,in )h:is ,te;uft) · wtth the tol.low;LJl$ 

. prcec~pt, !l = tb$ numbet Of 't:f.mes thet :~,·~core. ,in t;he· gr9up . 
' ', ,, ' ' ,·,·. • ' ,- ·. .'. : ··, .'" _' • • ·: •.,•"I.• ', • 

nif;l.caJ;).~(! . o:f' u val.'1~~. •, . . . . . . . .. . . . . . ·. . . 
· 5, Use the '''l'e.iql: ot' Cri ticaJ. Va.lJie~ Q; !l ;t,n ~h~ ~n~'! ~;I. tney . · 

Test, n whi.cll is. ;t.¢1.,nt:tfie<.'l a~ . tl~'ble :KIi pf . No'1>.parametric Sta;;; . . .'. . . . :· . ·. . . . ·. .. ·. : ,....,....... 

.t;lst:l.r::s by Stegel..75 'fflh tal>J.e ue,eiq the ~rithrnetic v1{1ue of 
,. ' '. . . . ·. . '• ' 

. . . . . . . 

. ·$J,~ifice.~t at 'l;lle .Q5 level. '. Pt c9nf;i.de~ce • · 

Conwuti~ the ~l.ues fpll :g: :i,i.?, ~ach o:tthirty .. one te$t;s which ~ve 

qlulits of n1 and n2 Feate.:r · t~n 10 is e~t;r~melry t~dJQ~·a; ·.·An ~lterJJ$te 

pr9cedtµ"e for e9mpiiting Vi$ ava,:iltL'b;l..e. wll:Lch g:l.v~s· i4en.ttca;t resultei.m5 
' .. ·. ' . ~.' ' . . :,·· •, . . . 



This p:rocedure, which was use<t with the data in this study, is as. 

follows:· 

l. Af:lsign a ;rank of one to the lowest score·:j.n th.e (n1 I n2) 

~oup. 

a. Assign a ranlt of two to the next :).owest score in the 

(n I n2 ) ~oup, 
l ' 

3. Continue to assign a.scendi~ rank.numbers to.each·of the 

.arithmetioal.l.ya.scendine; cop.secutive ve.luesin the 

(nl. l o,2 ) group until, each has 'been assigned a rap.k. · 

4. Coml)ute :g and !:!' by µsing the fo:rmµl,.a,s below. The computed 

:!l with the J.owe~ value is :!land the one with th~ higher 

value is U'. . 
· - n (n l n ) 
U: · ..... · I l l 2.· ~ R.·J. a, _ n1 n~ r . ···.· .. 2 . . . ... 

. ·. · n2'n l n) 
Q U' : n n I ' l a ... :a~ 
·- l2' 2 c:;; 

Whe;rieRJ.; the sum of th, ranks assigped,. to the group 

. whose sample s!ze is n,l' 

and ~2 :: the sum of' the :ranks assigned to the group 

whose sample size i~ n2• · 

5, The valuee of U and u' fflEI.Y be ch,e.cked by the f orpiula: 
'~ ..... " ' .. 

!! ::; n:i,. n2 ;,,. !!' 

6. '!'he n~ll hypothesis may be rejecteq. ;i.:f' the c;:ornputed value of 

,!! is equal. to or sma:J,.;ter ·than the number shown to be app;t~o·· 

p;ri~te fo:i;- th.e d,ata being tested,;.that is, nJ,., n2, and the 

level,. e>:f' signifi.canee being useo.. As each item :Lnvolves 

responses fx,om t~trteen expe;r:l.mental, schools (nl) anq. 

.s~venteen qpntrol s~hoo;L.s en;), the~lue o;f' g a.t the .05 
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level of significance will, in each case, be 63.77 

Specific applications of the a.bove formulas to the data collected 

will be shown in the following sections. 

Preliminary Processing of Data 

52 

In Chapter III, brief mention was made of the fact that test data 

were punched onto International Business Machine cards. This process 

of converting the data into a less cumbersome form constituted the 

first phase of treatment. As only twelve columns were required to 

record school number, student number, test group, and other identifica

tion, and each card contained eighty columns, there were enough columns 

to allow both pre-test and post-test responses for an individual to be 

punched onto one card. 

After all pre-tests were returned, the identifying data were coded 

by hand according to code numbers in Appendix c. These coded data were 

then punched onto International Business Machine cards according to the 

column designations indicated in Appendix C (first forty .. three columns, 

only)o 398 pre-tests were thus recorded for the control group of seven

teen schools~ and 298 pre-tests were recorded for the experimental group 

of thirteen schools. These cards will henceforth be referred to as deck 

one cardsQ 

When all post-tests had been returned, they were coded in the same 

~.anner as were the pre~tests. Ea.ch post-test was checked against the 

pre-test to assure that the s~me student had participated in both tests. 

The post-test data were then punch~d onto col~mns forty-four through 

77Ibid., P• 276. 
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seventy-five on an unpunched series of International ;eusine$s Machine 

cards. These cards were then checked against the cards in deck one to 

assure that each student's pr,-test repr,sented in deck one had a 

counterpart post-test response. The post-test card data were then 

transferred to columns forty.three through seventy~five on the matching 

card in deck one. Deck one now contained student identification, as 

well as both the pre- and post-test response of the student to each 

of tbe thirty-one items in the test for each of the 398 control gro~p 

students and th~ 298 experimental group students, 

At this stage in tlle precessi~ of the data, the secondary phase of· 

treatment was commenced. A card program was ~itten (punched) by the 

$taff of' the Oklaho:rre. State University Computer Center whereby l;>oth 

control and experimental group cards were subJected io the following 

treatment: 

1. Determine the shift, between pre-test and post-test, of st~dent 

numbe~ 011 school number Ol, f'or item one in the test. Con~ 

sidering a shift to the left to be negative and a shift to the 

right to be positive, the possible shi~s were -3, -2, ~1, O, 

/1, /.2, /.3. 
2. Determine the shift on test item one, between pre-test and 

post~test, of each student in school number Olin the same 

ma~r described in 1, above. 

3. Determine the arithmetic total of the positive pr negative 

responses on test item one ma.de by the students in school 

number Ol. 

4. Divide the arit:t;unetic total in 3, above, by the number of 

students in that school group. This gave the average shift 



(positive or negative) made by school number 01 students on 

their responses to test item one between the pre-test and the 

post-test. 

5. Determine, as outlined in l through 4, above, the average 

shift made by students in each school in their responses to 

test item one. Th.ii:; was done for each control school and for 

each experimental school. 

6. Determine, as outlined in l through 5, above, the average 

student-response shift, at each of the control and experimental 

schools, for each of the thirty-one items on the test. 

The average shift (positive or negative) made by students at each 

of the control and. experimental schools in their responses to test 

items will henceforth be referred to as that school's rating on that 

particular test item. Thus, each school has a rating on each test item 

which, the9retically, could range between extremes of -3 and /3. As 

there were only four possible responses to each item, the niaximum posi

tive shift in any individual case would be from the first block on the 

left (agree) to the last block on the right (disagree), a total of 

three blocks shift to the right(! 3). An opposite theoretical extreme 

in pre-post response would yield a three block shift to the left (-3)o 

Tables VII through XXXVII present the ratings of each school as 

it pertains to an item. These tables also contain the rank of each 

school. The rank, as described earlier in this chapter, indicates 

wnich school had the most negative rating, the second most negative 

rating, and so on to the moat positive rating. As there v1ere thirteen 

experimental schools and seventeen control schools, the most posi~ive 

rating would be given a rank. of seventeen. The assigning of ranks was 
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done manually and checked by ma.chine. 

At this point in the processing of data, the secondary phase was com

pleted. The secondary phase was terminated Qy punching all the ipforma

tion contained in Tables VII throush XXXVII onto a set of International 

Business Machine cards. These cards cqnstitute deck two of the data 

cards. 



,. 

Sehool Code 

ll 
13 
12 
07 
19 
27 
05 
26 
12 
05 
11 
10 
13 
06.., 
02 
21 
0;3 
25 
15 
03 
18 
09 
20 
01. 
10 
04 
~ 
QS 
04 
08 

TAB~ VlI 

RA';r:C,08 AND.:aANKS Of CONTROL AND EXPP..'RIMEW!'AL 
SCHOOLS ON ITEM WMB:Ea ONE, 

.. 
Group Code* Rating 

1 .,ooo .. 
2 • 815 .. 
2 .2500 .. 
2 .1818- . 
1 .3,176 .. 
l .0952-
l .0625 .. 
l .0588 .. 
1 .QOQO· 
2 .0000 
2 .0000 
2 .0357 
l ,0435 
l. .0625 
2 .0870 
l .1111 
l .1176 
1 .1389 
1 .1429 
2 .1538 
l .2308 
2 .23oe 
1 .2500 
a .2667 
l .3500 
2 !'3600 
2· .36;36 
2 .4211 
1 .6667 
l 1.5556 

*1 = Control SbhoQ~s,·a i= Experimental Schools 

Ra.Dk 

1 
2 
3 
4 
5 
6 
7 
8 

lO 
10 
10 
12 
13 
14 
15 
16. 
17 
18 
19 
20 
21.5 
21.5 
23 
24 
25 
26 
27 
28 
29 
30 



School Code 

ll 
~l 
04 
27 
12 
13 
12 
19 
11 
07 
06 
03 
01 
02 
26 
08 
20 
18 
09 
13 
05 
25 
06 
10 
05 
15 
03 
04 
08 
10 

'l'.ABLE VIII 

RA,Tl:NGS AND IW'fKS OF CON'!'ROL AND EXPERIMENT.AL 
SCliOOLS ON I~ NUMBER !WO 

Group Code*. Rating 

l .7143-
l .5000-
2 .4400-
l .3810- · 
2 .3500-
l .3043-
l .2500-
l .2424-
2 .2308-
2 .2273 ... 
l .1875 ... 
l .1765 ... 
2 .1667 ... 
2- .1304 ... 
l .1176 ... 
2 .0556-
J,. .0417 ... 
l .0000 
2 .0000 
2 .0000 
l .0313 
l .0556 
2 .0909 
2 ,1071 
2 .1333 
l .1429 
2 .1538 
2 .2222 
l .2222 
l .3500 

*l = Control Schools, 2 = Experimental Schools 
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Rank 

l 
2 
3 
4 
5 
6 
7 
8 
9 

J.O 
11 
12 
13 
14 
15 
16 
17 
19 
19 
19 
21 
22 
23 
24 
25 
26 
27 
28.5 
28.5 
30 



School Code 

13 
12 
18 
13 
08 
11 
26 
05 
06 
20 
02 
12 
04 
21 
04 
08 
11 
10 
15 
03 
01 
06 
05 
03 
19 
25 
27 
10 
07 
09 

TABLE JX 

RATINGS AND RANKS OF CONTROL AND EXPERIMENTAL 
SCHOOLS ON ITEM WUMBER 'I'HREE 

Group Code* 

2 
1 
1 
1 
1 
1 
1 
1 
2 
1 
2 
2 
1 
1 
2 
2 
2 
2 
;t 
1 
2 
l 
2 
2 
1 
1 
1 
1 
2 
2 

Rating 

.7407-

.3125-

.3077-

.2609-

.2593-

.2143-

.1765-

.1563-

.1364-

.J.304-

.1304-

.1000 ... 
,0370-
.0000 
.0000 
.0000 
.0000 
.0714 
.1071 
.1176 
.1333 
.1429 
.1667 
.2308 
.2353 
.2857 
.2857 
.3500 
.3636 
.4615 

*1 ~ Control Schools, 2 = Experimental Schools 

Ra~' 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10.5 
10.5 
12 
13 
15.5 
15~5 
15.5 
15.5 
18 
19 
20 
21 
22 
23 
24 
25 
26.5 
26.5 
28 
29 
30 



School Code 

01 
27 
04 
13 
02 
09 
25 
12 
05 
18 
13 
10 
04 
20 
07 
05 
11 
21 
19 
12 
06 
~6 
15 
08 
10 
03 
l;l, 
06 
08 
13 

'r.ABLE X 

RA';t1INGS AND RANJ{S OF CONTROL AND ElXl?ERIMENTAL 
SCHOOL$ ON I1EM NUMBER FOUR 

Group Code* Rating 

2 .7143-
l .5238-
2 .3600 ... 
2 .2aoo ... 
2 .2609 .. 
2 .2308 .. 
l .2000-
l .1765., 
1 .1563-
l .1538-
2 .1538-
2 ,1429-
l .llll-
l ~0909 ... 
2 .0909-
2 ,0345-
l .0000 
l .0000 
1 .1,176 
2 .1500 
2 .2273 
1 .2353 
1 .2500 
2 .2632 
;L .3000 
l ,3529 
2 .4167 
l .5625 
1 .5926 
l .6087 

*l = Control Schools, 2 .. E;xperimental.Schools 
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]Rank 

l 
2 
3 
4 
5 
6 
7 
8 
9 

10.5 
10.5 
12 
13 
14.5 
14.5 
16 
1,7.5 
;i.7.5 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 



TABLE XI 

RATINGS AND RANKS OF CONTROL AND EXPERIMENTAL 
SCHOOLS ON ITEM NQMBER FIVE 

School Code Group Cod.e:i<· Rating 

13 
06 
09 
10 
20 
08 
13 
18 
11 
11 
10 
04 
07 
03 
15 
27 
01 
08 
26 
05 
06 
05 
21 
12 
19 
25 
02 
04 
03 
l2 

2 
.2 

2 
J, 
l 
1 
l 
l 
2 
1 
e 
l 
2 
2 
1 
1 
2 
2 
1 
l 
1 
2 
1 
1 
l 
l 
2 
2 
l 
2 

.3333-

.3182-

.3077-
~2500-
~2500 ... 
~1852-
~0870-
.0769-
.0769 ... 
.0000 
.0000 
.0741 
.0909 
.J,.200 
.1429 
.1429 
~1667 
.2222 
.2353 
.2500 
.2500 
.2759 
.2778 
.2941 
;3235 
~3611 
.3913 
.4583 
.5~94 
.6000 

*1: Control Schools, 2 = Experimental Schools 
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Rank 

1 
2 
3 
4.5 
4,5 
6 
7 
8~5 
8~5 

10.5 
10.5 
12 
13 
14 
15~5 
15.5 
17 
18 
19 
20~5 
20.5 
22 
23 
24 
25 
26 
27 
g8 
29 
30 



School Code 

le 
04 
26 
27 
08 
20 
01 
ll 
13 
13 
06 
09 
10 
05 
21 
03 
15 
02 
03 
07 
05 
06 
;I.8 
04 
25 
08 
19 
11 
12 
10 

TAB-Li X;II 

RATlNGS A'ND RANKS OF COfflOL Arm l!JKPERINENTAL 
SClJOOLS ON ITE;M NW4}3~-SIX 

Grosqp Code'* Rating 

l ~4706 .. 
l ;3077 ... 
l ;2941-
1 ;2857 .. 
1 :2593. 
l :2083 .. 
2 ;1724-
l. ;1429 .. 
J. ~1304 .. 
2 ~1111-
2 ;0909-
2 ;0769 .. 
2 ;074]. .. 
1 :0625-
l ;0556-
l :0000 
l ;oooo 
2 ;oooo 
2 ;oooo 
2 :0000 
2 :0333 
1 ~o625 
l :0769 
2 :1250 
l :1,429 
2 :1579 
1 :2059 
2 :3846 
~ ;5500 
l .5789 

*l = Control Schools, ·· 2 1= Experimental Ser.iools 
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Rank· 

l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
ii 
12 
13 
14 
15 
18 
18 
18 
18 
18 
21 
~2 
23 
24 
25 
26 
27 
28 
29 
30· 



TABLE X:(II 

RATINGS AND RANKS OF CONTROL AND EXPERIMENTAL 
SCHOOLS ON ITEM NUMBER SEVEN 

Scbool Code Group Code* Ra.ting 

13 2 .5185 .. 
10 2 .4643-
ll l .4444-
01 2 .3667 .. 
02 2 .3182-
26 1 .2941 ... 
18 l .2308-
11 ~ -~308-
12 2 .2105-
12 l .ll76-
19 1 .0882-
08 1 .0310-
15 1 ·0370-
03 1 .0000 
04 1 .0000 
.06 l .0000 
09 2 .0000 
05 l .0313 
06 2 .0476 
08 2 .0526 
27 1 ,0952 
20 l .1667 
03 2 .1923 
21 1 .2222 
05 2 .2333 
13 l .3182 
04 2 .3750 
25 1 .4412 
07 2 •lt545 
10 l .4737 

*l = Control Schools, 2 = Experimental Schools 

Rank 

1 
~ 
3 
4 
5 
6 
7.5 
7.5 
9 

10 
ll 
12.5 
12.5 
15.5 
15.5 
15.5 
15.5 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 



TAl:3:LE XIV 

RA',rINGS · AND RANKS OF CO~OL AND EXPERlMENTAL 
SCROOLS o, ITEM NUMBER EIGHT 

Sc;:)lool Code Group Code* Ri,.ting Rs.ltlk, 

13 2 .5000- l 
08 l .4615- 2 
08 2 .3889- 3 
06 l .3750- 4 
04 l '3704 .. 5 
03 l .2353 .. 1 
l,.2 l .2353 .. 1 
26 l ~2353 .. 1 
02 2 .1304 ... 9 
04 2 .1200- lO 
21 l · .0556- ll,5 
25 l ,0556 ... 11,.5 
27 l .0500 .. l.3 
13 l • 0435 .. 14 
11 l .0347 .. 15 
15 l .0000 16.5 
06 2 .QOOO 16.5 
03 2 .0385 18 
05 l .0645 19 
05 2 .0690 20 
07 2 .0909 21 
10 l .lOOO 22.5 
Ol 2 .1000 22.5 
20 l .l.250 ~4 
10 2' .1429 25 
19 l .2727 26 
12. 2 .3333 27 
09 2 .3846 28 
18 l .4615 29.5 
ll 2 .4615 29.5 

*l ~ Control Schools, 2 ~ Experimental School$ 



TABLE XV 

BA'fllfGS AND lWff{S OF CONTROL /00> EXPERIMEN'l'AL 
SCHOOLS ON ITEM; NUMBER NINE 

School Code Group Cpde* Rating 

ll l .4643-
13 2 .3704-
25 l .3143-
12 2 .2000-
21 1 .1111 ... 
06 2 .0909 .. 
05 l .0000 
10 2 .OOOQ 
04 2 .0417 
08 2 .0556 
27 l .1000 
o4 l .1~81 
19 l .1515 
l2 l .J.765 
07 2 .1818 
15 l .2500 
03 2 ,269i 
02 2 .2857 
10 l .3000• 
20 l .3043 
08 l .3077 
03 l ~4118 · 
13 l .4286 
o6 l .4375 
05 2 ,4483 
u 2 .5833 
26 l .5882 
Ol 2 .6207 
18 l .169e 
09 2 .8462 

*l = Control Schools, 2 = ~perimenta;L Schools 
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Rank 

l 
2 
3 
4 
5 
6 
7.5 
7.5 
9 

10 
11 
l2 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

· 29 
30 



TABLE XVI 

RATIWGS AND RANKS Of COlff.ROL AND JiiXPERIMENTAL 
SCHOOLS ON ITEM NUMBER TEN 

School Code 

l3 
lQ 
l5 
03 
02 
08 
09 
04 
06 
07 
04 
26 
21 
Ol 
05 
lO 
11 
li 
19 
03 
06 
18 
05 
27 
li 
25 
12 
20 
08 

Group Code* 

2 
l 
1 
i 
2 
2 
e 
1 
2 
2 
2 
l 
1 
2 
2 
2 
l 
l 
1 
l 
l 

.J.: 
1 
l 
l 
2 
1 
2 
1 
l 

Ratimg 

.5926-

.5000-

.Ji?222-

.:i,9i3-

.1739-· 

.1579-
~lS38-
•. 1481-
.1364 ... 
.1364-
.1200-
.1176-
,11;u .. 
.1034-
.1000-
.0741-
.0370 ... 
.0000 
.0882 
.1765 
.2500 
.2500 
.2813 
.3333 
.4348 
.5385 
.5,56 
.6316 
.7500 
.8148 

*l III Co~trol Schoois, ~ lll.F.xpe:rimem.ta.l School,.s 

l 
~ 
3 
4 
5 
6 
7 
8 
9.5 
9.5 
ll . 
12 
l3 
14 
15 
l6 
17 
18 
l9 
20 
21,5 
21.5 
23 
24 
25 
26 
27 
28 
29 
30 
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School Code 

11 
11 
03 
06 
01 
08 
05 
lO 
05 
09 
03 
25 
27 
o6 
02 
o4 
1.5 
12 
o4 
19 
21 
07 
:ao 
12 
13 
13 
08 
26 
18 
10 

TABLE XVII 

RATINGS AND RANKS OF CONTROL AND EX:P:a:RIMJ!lNT.AL 
SCHOOLS ON ITEM NUMBEI:\ ELEVEN 

GrQUp Code* :Rating 

l. .7037. 
2 ,5385-
2 .2692-
l .2500 .. 
2 .2333. 
l ,1852-
2 .1667-
l .1579. 
l .1563 .. 
2 .0769 .. 
l .0588 .. 
l .055Ei ... 
l ,0476-
2 .0476-
2 .0435 .. 
l .. 0000 
l .0000 
l .1176 
~ .1200 
l .1471 
l .1667 
2 .1818 
l .2083 
2 .2105 
2 ,2222 
l .2609 
2 .2778 
l .2941 
l .4615 
2 .5714 

*l - Control ·schools, 2 = · Exper:.l.mental Scho()l,s · 
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Rank 

.l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
ll 
12 
13,5 
13.5 
15 
16.5 
16.5 
l.8 
19 
20 
a1 
22 
23 
24 
25 
26 
27 
28 
29 
30 



TABLE XVIII 

MrINGS AND lW4KS OF CONTROL AND EXPERIMElffAL 
SCHOOLS ON ITEM NUMBER TWELVE 

Sehool Code · Gro'\lp Code* Rating 

ll 1 ;7143 ... 
08 1 ;4231 ... 
o4 1 :2963 .. 
13 2 ~2963-
l2 2 ;2632 .. 
o4 2 ~2000-
25 l ~1714-
11 2 ~1538-
07 2 .·. ~1364-
05 2 ~1333-
09 2 ;0769-
12 l ;0588-
13 1 ~0435. 
06 2 ~0000 
01 2 ;0345 
l,5 l .0357 
02 2 . :0455 
26 :i. ~0588 
05 l .0625 
19 l .0909 
06 l .1,250 
03 2 .1538 
21 1 .1667 
10 2 ~1852 
10 l ~2105 
20 1 .2917 
08 2 ~3684 
27 1 .3810 
03 l .4118 
18 l .4615 

*l = Control Schools, e = Experimental Schools 
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Rank 

1 
2·· 
3;5 
3.5 
5 
6 
7 
8 
9 

10 
u 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 



TABLE XX 

RATINGS AND RANKS OF CONTROL AND EXPERIMENTAL 
SCHOOLS·ON ITEM·NUMBER·FOURi'EEN 

School Code Group Code* Ra.ting 

10 
13 
06 
21 
03 
18 
1,2 
08 
04 
19 
11 
02 
26 
05 
06 
01 
09 
15 
20 
07 
13 
25 
10 
03 
27 
12 
04 
08 
05 
11 

J, 
2 
2 
1 
l 
l 
1 
1 
1 
1 
1 
a 
1 
J, 
1 
2 
2 
1 
l 
2 
1 
1 
2 
2 
l 
2 
2 
2 
2 
2 

.9000-

.6667 .. 

.3636-
~3333-
;2941-
:2500 ... 
~2353-
.2222-
~1111-
.0968-
~0357-
~oooo 
~0588 
.0625 
:0625 
~0667 
~0769 
:1071 
~1250 
.1364 
.2174 
~2222 
.2593 
.2692 
.3333 
~3500 
.3600 
.4211 
.5667 
.6667 

*l = Control Schools, 2 = Experimental Sehools 

l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13· 
14~5 
14.5 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 



TABLEXXl 

!V.'l'INGS AD RANKS O;F CONTROL AND EXPERIMENT.AL 
SCHOOLS ON ITEM NUMBER· FIFTEEN 

School Code Group Code* Rating 

~ l ~7500-
l2 l .~6250-
03 l ~5882-
03 2 .46l5-
27 l .4ooo-
19 l ~3824-
05 l ~2813 .. 
13 1 ;26o9-
10 2 ~2143-
12 2 ;2000-
15 l ;1481-
13 2 ;1481-
~ 2 ;0909 .. 
02 a ~0870-
10 1 ~0000 
18 l ;0769 
.11 2 ;09Q9 
07 2 ~1818 
04 l ;1852 
o6 l .1875 
20 l .2174 
08 2 .2632 
05 2 .2759 oe l .2963 
09 2 .3077 
ll l .3704 
21 l .3989 
04 2 .4000 
25 l .4412 
01 2 .6667 

*l • Control Schools, 2 • Experimental Schools 
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Rank 

l 
2 
3 
4 
5 
6 
7 
8 
9 

10·· 
11;5 

.11.5 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 



TABLE XXII 

RATINGS AND RANKS OF CO~OL AND EXPERIMElft'AL 
SCHOOLS ON ~' NUMBER- SIXTEEN 

School Code Group Code* Re.ting 

02 
19 
01 
11 
18 
10 
05 
ao 
11 
26 
05 
03 
27 
04 
13 
06 
21 
25 
13 
08 
15 
03 
10 
09 
12 
12 
04 
08 
06 
07 

2 
l 
2 
1 
.1 
2 
2 
1 
2 
l 
1 
l 
l 
l 
2 
2 
l 
l 
1 
l 
1 
2 
]. 
2 
2 
1 
2 
2 
1 
2 

.3636-
~3235-
~3103 .. 
.2500-
.2308-
.1786c 
.1333 .. 
.1304-
~0769-
~0588-
~0313-
~0000 
.0000 
.0385 
~0385 
~0455 
.0556 
.0833 
~1304 
~1481 
~1852 
.1923 
.a105 
.2308 
.3000 
.3125 
.3200 
.3889 
.4667 
.5000 

*l = Control Schools, 2 = Experimental Schools 

Rank 

1 
2 
3 
4 
5 
6 
1 
8 
9 

10 
l;L" 
12~5 
12.5 
14.5 
14.5 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

71 



TABLE XXIII 

RATINGS AND RANKS OF CONTROL AND EX;PERil~~NTAL 
SCHOOLS ON ITEM NUMBER SEVENTEEN 

School Code Group Code* Rating 

72 

Rank ___ _.,..___,_ _______ ._...,...---·-------------·----
18 
27 
08 
11 
13 
05 
13 
04 
06 
26 
20 
05 
03 
11 
19 
07 
21 
12 
15 
10 
10 
12 
01 
02 
09 
04 
25 
08 
06 
03 

l 
l 
l 
l 
2 
1 
1 
1 
2 
l 
1 
2 
2 
2 
1 
2 
l 
l 
1 
2 
l 
2 
2 
2 
2 
2 
1 
2 
l 
l 

.5385-

.3810-

.3704-

.2857-

.2593-

.2500-

.2273-

.2222-

.1364-

.1176 .. 

.0417-

.0333-

.0000 

.0769 

.0882 

.0909 

.1111 

.1250 

.1429 

.1429 

.1500 

.2000 

.2069 

.2174 

.2308 

.28oo 

.3889 

.5789 

.6250 

.8824 

*l = Control Schools, 2 = Experimental Schools 

1 
.2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19;5 
19.5 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 



TABLE XXIV 

RA'J:Ilms AND RANKS or CONTROL AND EXPERIMENTAL 
SCHOOLS ON ITEM NUMBER EIGHTEEN 

Sch.ool Code Group C od.e* Rating 

12 
04 
25 
19 
26 
01 
13 
15 

· 20 
11 
11 
06 
07 
06 
03 
08 
08 
09 
05 
05 
04 
03 
21 
27 
10 
02 
10 
12 
18 
13 

1 
1 
l 
l 
l 
2 
l 
l 
l 
2 
1 
2 
2 
l 
l 
l 
2 
2 
2 
1 
2 
2 
1 
1 
2 
2 
1 
2 
l 
2 

.8125-

.4074 .. 
:3889-
.3529 .. 
~3529 ... 
.3333 ... 
• 3043-
.2500-
.2500-
.1538-
~1429-
~1364-
.1364-
.1250-
~1176-
~1154-
.1053 .. 
.0769-
.0667-
.0645-
.0400-
~0385-
.0000 
.1000 
.1071 
.1739 
.2000 
.2000 
.2308 
.2593 

*l = Control Schools, 2 = Experimental Schools 

Rank 

1 
2 
3· 
4;5 
4~5 
6 
7· 
8.5 
8.5 

10 
11 
12~5 
12.5 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27.5 
27.5 
29 
30 

73 



School 

01 
09 
25 
05 
ll 
15 
03 
08 
08 
26 
07 
06 
04 
13 
13 
04 
10 
06 
20 
02 
27 
03 
12 
19 
05 
18 
10 
21 
12 
11 

TABLE XXV 

RATINGS AND RANKS OF CONTROL AND EXPERIMENTAL 
SCHOOLS ON ITEM NUMBER NINETEEN 

Code Group Code* Rating 

2 .6667-
2 .5385 ... 
l .5278-
2 .3667-
l .2857-
1 .2500-
2 .2308-
2 .1579-
l .1481-
1 .1176-
2 .0909-
2 .0476-
l .0370-
2 .0370-
1 .0000 
2 .o4oo 
l .1000 
1 .1250 
l .1250 
2 .1304 
l .1429 
1 .1765 
l .1875 
l .2353 
1 .2813 
l .3846 
2 .4643 
l .5000 
2 .5000 
2 .6154 

*l ;;: Control Schools;; 2 'o!.Experimente.l Schools 

Ra.Ilk 

l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13.5 
13.5 
15 
16 
17 
18.5 
18.5 
20 
21 
22 
23 
24 
25 
26 
27 
28.5 
28.5 
30 



T.AJll,E XXVI 

RATINGS ilD RANKS OF CON'l,'ROL AND EX?ERIMmffl!AL 
SCHOOLS ON fflM · NUMBER· ·'fWElf.f.'-Y 

School Code Group Code* Rating 

08 
21 
27 
12 
11 
04 
10 
13 
02 
10 
15 
20 
25 
26 
03 
03 
05 
18 
04 
o6 
19 
05 
01 
07 
09 
13 
08 
06 
12 
11 

2 
1 
1 
l 
1 
1 
1 
1 
2 
a 
l 
1 
l 
1 
2 
l 
2 
1 
2 
2 
l 
1 
2 
2 
2 
2 
l 
l 
2 
2 

.3684 ... 

.2222-

.1905 .. 

.1875-

.1429 ... 

.1111-

.1000 .. 
.• 0870 .. 

.0435 ... 

.0370-

.0357 .... 

.0000 

.0000 

.0000 

.0385 

.0588 

.0667 

.0769 

.0800 

.0909 

.1176 

.1250 

.1333 

.1364 

.1538 

.1852 

.2222 

.2500 

.4000 

.9231 

*l = Control Schools, 2 = ~pertmental Schools 

Rank 

l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
ll 
13 
13 
13 
15 
16 
17 
18 
19 
20 
21 
22 

- 23 
2li-
25 
a6 
27 
28 
29 
30 



TABLE XXVII 

:RATINGS A?m RANKS OF COiff.ROL AND EXPERIMENTAL 
SCHOOLS· ON ITEM NUMBER TWENTY-ONE 

School Code Group Code* Ra.ting 

02 2 .4091-
21 l .3889 .. 
12 l .3750-
03 l .2353 ... 
08 2 .2105-
08 l .1481 .. 
20 l .0833 ... 
19 l .0588 .. 
18 1 .0000 
06 2 .0000 
25 l .0286 
13 l .0870 
05 2 .1000 
11 1 .1071 
04 1 .1154 
03 2 .1154 
07 2 .1364 
12 2 .1500 
09 2 .1538 
01 2 .1724 
05 l .1875 
13 2 .2222 
11 2 .. 2308 
15 l .2500 
06 l .3333 
26 l .3529 
10 1 .4000 
27 l .lq62 
04 2 .48oo 
10 2 .5714 

*l = Control Schools, 2 :: Experimental Schools 
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Rank 

l 
a 
3 
4 
5 
6 
7 
8 
9.5 
9.5 

11 
12 
13 
14 
15.5 
l,.5.5 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 



TABLE :XXVJ;II 

RATINGS AND RANKS OF CONTROL AND EXPERIMENTAL 
SCHOOLS ON ITEM NUMBER TWENTY-TWO 

School Code Group Code* Rating 

25 
21 
10 
l2 
02 
11 
08 
13 
19 
08 
06 
13 
03 
12 
27 
07 
04 
15 
09 
20 
03 
18 
05 
01 
04 
05 
26 
06 
11 
10 

l 
l 
l 
2 
2 
2 
1 
2 
1 
2 
2 
1. 
2 
1 
1 
2 
2 
1 
2 
l 
l 
l 
1 
2 
l 
2 
l 
1 
1 
2 

.2500-

.2222-

.2000 ... 

.1579..; 

.0909 .. 

.0769-
~0741-
,0741-
.0625-
.0526-
.0476 .... 
.0435 .. 
.0385-
.0000 
.0000 
~0000 
.0417 
.0714 
.0769 
.0833 
.1176 
.1538 
.1563 
.1667 
.2222 
.2333 
.2353 
.2500 
.2500 
.5000 

*l = Control Schools, 2 = .Experimental Schools 

Rank 

1 
2 
3 
4 
5 
6 
7.5 
7.5 
9 

10 
11 
12 
13 
15 
15 
15 
l7 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28.5 
28.5 
30 

77 



TABLE XXIX 

RATIIfGS AND RANKS OF CONTROL AND EKPERilvlli:NTAL 
SCHOOLS ON ITEM NUMBER TWENTY-THREE 

School Code Group Code* Rating 

13 
11 
03 
27 
03 
12 
01 
06 
05 
13 
04 
10 
02 
o4 
18 
09 
25 
05 
08 
10 
12 
07 
15 
20 
08 
06 
26 
11 
19 
21 

2 
1 
2 
1 
1 
l 
2 
2 
2 
1 
1 
1 
2 
2 
1 
2 
1 
l 
1 
2 
2 
2 
1 
1 
2 
1 
1 
2 
l 
1 

1.4815 .. 
.7407 ... 
~3846-
.3333 ... 
.2941;. 
~2941-
.2667-
:1905-
:1379 .. 
~1304-
.1154-

. ~1000-
.0909-
.0833 .. 
~0000 
.0000 
.0278 
.0938 
.1200 
.1481 
~1500 
~1818 
;2500 
~2500 
.3684 
.4000 
.4118 
.4615 
.5000 
.5556 

*l = Control Schools,~~ Experimental Schools 

Rank 

1 
2 
3 
4-
5.5 
5.5 
7 
8 
9 

10 
11 
12 
13 
14 · 
15.5 
15.5 
17 
18 
19 
20 
21 
22·-
23;5 
23.5 
25 
26 
27 
28 
29 
30 



TABLE XXX· 

lU.'fINGS AND RAl'fKS OF CONTROL AND EXPERIMENTAL 
SCHOOl,S ON l'fEM NUMBER TWENTY-FOUR 

School Code Group Code* Ratiag 

04 
13 
01 
03 
15 
l2 
03 
11 
06 
09 
05 
19 
26 
ao 
08 
10 
12 
13 
25 
18 
02 
07 
04 
lO 
27 
08 
05 
11 
06 
21 

2 
2 
2 
l 
l 
2 
2 
1 
2 
e 
l 
1 
l 
l 
l 
2 
l 
l 
l 
l 
2 
2 

·1 
l 
l 
2 
2 
2 
1 
1 

;7600 .. 
;5926-
:5333-
~5294 .. 
~q.444 .. 
:3500-
~2692 .. 
~2143-
~1818 ... 
~1538-
.0938-
;0882-
:0588-
;0417 .. 
;0370 .. 
.0357. 
~0000 
.0000 
:0000 
;0769 
:0909 
;0909 
.. 1111 
.1500 
.. 1500 
.1579 
.1724 
.2308 
.2667 
.3889 

*l = Controi Schools, 2 = Ex:perimental Schools 

l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
18 
18 
18 
20·· 
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21.5 
21.5 
23 · 
24.5 
24.5 
26 
27 
2~ 
29 
30 



TABLE XXXI 

RATINGS AND RANKS OF CONTROL AND EXPERIMENTAL 
SCHOOLS ON ITEM NUMBER TWENTY-FIVE 

School Code Group Code* Rating 

09 2 .5385..; 
05 1 .4688-
06 1 .4375..; 
10 1 .3684-
25 1 ~3056-
20 l .2917 ... 
26 1 ~2353-
11 1 .1186-
02 2 ~1739;. 
01 2 ~1667-
03 2 .1538-
07 2 ~0952-
06 a .0909-
13 2 ~0370-
15 1 ~0000 
27 1 .0000 
05 2 ~0000 
13 1 :0455 
12 2 :0500 
12 l .0588 
04 l .0741 
08 1 .0769 
11 2 .0769 
10 2 .1481 
04 2 .1667 
19 1 .2353 
18 1 .3077 
03 l .3529 
08 2 .3529 
21 1 .3889 

*l = Cont:rol Schools, 2 = Experimental Schools 

8o 

Rank 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
16 
16 
16 
18 
19 
20 
21" 
22.5 
22.5 
24 
25 
26 
27 
28.5 
28.5 
30 



TABLE XXXII 

RATINGS AND RANKS OF CONTROL AND EXPERIMENTAL 
SCHOOLS ON ITEM NUMBER TWENTY-SIX 

Sc)lool Code Group Code* Ratimg 

21 l ,3333-
15 1 .2857-
05 2 .1667-
03 2 .1538-
ll 1 .1429-
19 1 .0882-
08 1 .0741 ... 
20 1 .0435-
02 2 .0435-
13 1 .0000 
27 1 .0000 
07 2 .0455 
26 1 .0625 
01 2 . .0667 
09 2 .0769 
06 2 .0909 
13 2 .1111 
04 1 .1154 
03 l .1176 
06 l 0 1333 
lO 2 .1429 
12 2 .1500 
10 l .2000 
08 2 .2105 
05 1 .2813 
04 2 .48oo 
25 l .6111 
18 l .6154 
ll a .6154 
12 l .9375 

*l = Control Schools, 2 ~ Experimental Schools 
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Rank 

1 
2 
3 
4 
5 
6 
7 
8.5 
8.5 

10.5 
10.5 
12 
13 
14 
15 
16 
17 
18 
19 
:20 
21 
22 
23 
24 
25 
26 
27 
28.5 
28.5 
30 



XXXIII 

RATINGS AND RANKS OF CON'rROL AND EXPERIMENTAL 
SCHOOLS ON n'EM NUMBER TWENTY-SEVEN 

Scheol Code Group Code* Rating 

13 
ll 
05 
08 
13 
l2 
03 
21 
04 
04 
20 
09 
06 
07 
15 
03 
08 
05 
10 
Ol 
26 
02 
10 
06 
27 
25 
18 
11 
12 
19 

2 
l 
l 
2 
i 
l 
2 
l 
2 
l 
1 
2 
2 
2 
1 
l 
l 
2 
l 
2 
l 
2 
2 
l 
l 
1 
1 
2 
2 
l 

.8889 .. 

.6667-
~5625-
;1,.737. 
;3636-
~3529-
.3462-
~3333 .. 
~3200-
2593- .. 
:2083 .. 
~1538 .. 
;0455 ... 
;0455 .. 
:0357-
;oooo 
;oooo 
;0333 
;0526 
;1000 
~1250 
:1304 
.1481 
~1875 
.2381 
.2500 
.3846 
~3846 
.4000 
.4118 

*l = ·control SebQels,-2 = Experimental Schools· 

82 

Rank 

l 
2 
3 
4 
5 
6 
7 s 
9 

10 
11 
12·· 
13;5 
13.5 
15·· 
16;5 
16.5 
18 
19 
20 
21 
22 
23 
24 
25 
26"· 
27~5 
27.5 
29 
30 



TABLE XXXIV 

RATINGS AND RUKS OF CON'l'ROL AID Ex:PiRDJENTAL 
SCBOOiiS ON~ Nt}MB;ER TWENT!,EIGB'f 

Schoo]. Code Group Code* Rating 

05 
o6 
12 
16 
11 
26 
07 
08 
l.O 
20 
13 
08 
12 
02 
13 
01 
21 
27 
06 
03 
05 
03 
19 
15 
25 
09 
04 
10 
11 
04 

2 
1 
l 
l 
l 
l 
2 
l 
2 
l 
2 
2 
2 
2 
l 
2 
l 
1 
2 
l 
l 
2 
l 
l 
l 
2 
2 
1 
2 
l 

.5333 .. 

.5000-

.4706-

.4615 ... 
~357l
;2353 .. 
:2273 .. 
~2222 .. 
~1786-
~0833. 
.0741-
;0556-. 
~0500-
~0455 .. 
~0435 .. 
;0345 .. 
~0000 
~0000 
;oooo 
;0625 

· ;0645 
;0769 
~0882 
~1071 
fllll 
.1538 
.1667 
.2500 
.2500 
.4Q74 

*l = Contfol Schools, 2; Experimental Schools 

Rank 

l 
2' 
J· 
4 
5 
6 
7 
8 
-9 

IO 
11 
12 
13 
14 
15 
16 
18 
18 
18 
al 
2! 
22 
23 
24 
25 
26 
2r· 

. 28;5 
28.5 
30 



TABLE XX.XV 

RAT~GS AND RilKS OF CONTROL AND EXPERIMENTAL 
SCHOOLS ON ITEM NUMBER TWENTY-NINE 

School Code Group Code* Rating. 

03 
07 
13 
04 
02 
03 
06 
27 
01 
25 
04 
21 
18 
13 
15 
10 
08 
o6 
26 
11 
05 
20 
12 
08 
19 
09 
11 
05 
10 
12 

2 
2 
2 
2 
2 
l 
l 
1 
2 
1 
1 
l 
1 
1 
1 
1 
2 
2 
1 
l 
2 
l 
l 
l 
l 
2 
2 
l 
2 
2 

~3077 ... 
~2727 .. 
~2593 .. 
~2400 .. 
~1739 ... 
;1176 .. 
;0625 .. 
~0476-
~0345-
:0278. 
;0385 
;.0556 
~0769 

. :0870 
;1071 
;1500 
~1579 
;1905 
~2500 
~2857 
;3000 
;3333 
;3529 
;3f3li;6 
;4118 
;4615 
~4615 
05000 
~5000 
.7368 

*l·= Contro::).'Schools, 2 = Experimental Schools 

Rank 

l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25·· 
26:5 
26;5 
28;5 
2805 
30 

84 



TABLE XXXVI 

RAT;[lVGS AND RANJCS OF CONTROL AND EKPERDIEliTAL 
SCHOOLS ON ITEM NUMBER THIRTY 

School Code Group Code* Rating 

08 
Ol 
13 
13 
20 
05 
03 
06 
02 
lO 
19 
12 
08 
15 
04 
07 
18 
05 
04 
ll 
09 
03 
25 
21 
27 
06 
26 
12 
ll 
10 

2 
2 
2 
l 
l 
2 
2 
2 
2 
2 
l 
2 
l 
l 
l 
2 
l 
l 
2 
l 
2 
l 
l 
l 
l 
.l 
l 
l 
2 
l 

.3889-

.2667-
0 2593-
02174-
.2083-
.1667-
.0769-
00455-
.0455-
.. 0357-
.0000 
.0000 
.0370 
.0741 
.llll 
.1364 
ol538 
.1613 
.2000 
.2143 
,2308 
,2353 
,2500 
.2778 
.3333 
.3750 
.4118 
.. 5294 
.5385 
.7500 

*l • Control Schools, 2 • Experimental Schools 

Rank 

l 
2 
3 
4 
5 
6 
7 
8.5 
8.5 

10 
ll.5 
ll.5 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 



TABLE· XXXVII 

:RATINGS AD RANKS OF CONTROL AND EXPERIMEffAL 
SCHOOLS ON I'fEM fflJMBER·THIRfi-ONE 

School Code Group Code* Bating 

10 
08 
02 
21 
12 
07 
03 
09 
06 
04 
20 
10 
12 
05 
05 
04 
13 
26 
06 
ll 
01 
03 
27 
25 
19 
15 
13 
ll 
18 
08 

2 
l 
2 
l 
2 
2 
2 
2 
2 
l 
l 
l 
l 
l 
2 
2 
l 
l 
l 
2 
2 
l 
l 
l 
1 
l 
2 
l 
l 
2 

.3929 .. 
·.1852-
·.1304-
.1111-
.1000-
~0909 .. 
:0769-
;0769 ...... 
;0455 ... 
~0370-
.0417 
~0500 
~0588 
~0625 
~0667 
~0600 
;0870 
~1176 
;1250 
~1538 
;1667 
;1765 
~1905 
:1944 
;2353 
;2500 
.2593 
~3214 
~3333 
.3684 

· *l = Contz,ol Schools, 2 = Experimental. Schools 
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Rank 

l 
2 
3 
4 
5 o·· 
7;5" 
7 .'5 
·9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
~ c..v 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
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Item .Analysis and Findings 

The third phase in the treatment of the data was the use of the 

ranks on each item of each of the schools to compute any significant 

difference which might exist between the ranks of the control group 

and those of the experimental group. A card program was written 

(punched) by the staff of the Okla.home. State University Computing Center 

whereby the value of U and U' could be computed for ea.oh item in the - -
test instrument using the information in deck two. 

'l'Q.e null hypot~esis was tested, on each of the thirty-one item~ in 

the followip.g manner. Valuee of!, the pertinent datum for ea.ch of the 

thirty-one test items, are s~own in Table XXXVIII, together with other 

significant items. As shown earlie;r in this chapter, a value of! 

which is equal to, or leJs th$n, sixty-three is required before a shift 

in opinions by the exp~rimental group (as compared with the co~trol 

group) is significant at the .05 level of confidence. 

Only on items 10, 14, and 30 was there any significant shift at 

the .05 level of confidenee,in the attitudes of the experimental group 

(as compared with the control group) toward science and scientists. In 

o~der to utilize a broader perspective in presenting the data, the com~ 

8 puted values of,!! were tested at the .001 level of confidenc~7 the .01 

level.,19 and the .10 level,~ as well as the .05 level. Table XXXDC 

contains these data on those items which are applicable. 

78 
l;bid., P• 274. 

79 . Ibid., l,>. 275. 

8o!bia.., l)• 277. 
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TABLE XXXVIII 

VALUES FOR THE STATISTIC!! .AE RELATED VALUES 

Item R1 R2 ]! == Lowest rl '= Highest 

1 202,5 262.·5 262.5 111.5 
2 201·.o 258.0 105.0 116.0 
3 224.o 241.0 88.o 133.0 
4 164.o 301.0 148.o 73.0 
5 194.o 271.0 118.0 103.0 
6 235.0 230.0 77.0 144.o 
7 187.0 278.0 125.0 96.0 
8 230.5 231f..5 81.5 139.5 
9 197.5 267.5 114.5 106.5 

10 152.0 313.0 160.0 61.0 
11 202.5 262.5 1.09.5 111.5 
12 171.5 293.5 1.40.5 Bo.5 
13 190.0 275.0 122.0 99.0 
14 257.0 208.0 55.0 166.0 
15 224.5 240.5 87.5 133.5 
16 ~12.5 252.5 99.5 121.5 
17 236.5 228.5 75.5 145.5 
18 246.5 218.5 65.5 155.5 
19 18o.o 285.0 132.0 89.0 
20 248.o 217.0 64.o 157.0 
21 222.0 243.0 90.0 131.0 
22 187.5 277.5 124.5 96.5 
23 186.5 278 .• '5 125.5 95.5 
24 178.0 287.0 134.o 87.0 
25 205.0 260.0 107.0 114.o 
26 211.0 254.o 101.0 120.0 
27 199.5 265.5 112.5 108.5 
28 204.5 260.5 107.5 113.5 
29 191.5 273.5 120.5 100.5 
30 142.5 322.5 169.5 51.5 
31 168.0 297.0 144.o 77.0 

~: In each instanc~, n1 = 131 and n2 = 11~ 



TABLE XXXIX 

LEVELS OF SIGNIFICANCE FOR ITEMS 10, 14, 18, 20, Alm 30 

Item Number Significance of U at Dif:f'er-ent Levels o:f' Conf'idem.ce 

.001 .01 .05 .10· 

10 No No Yes Yes 
14 No Yes Yes Yes 
18 No No No Yes 
20 No No No Yes 
30 No Yes Yes Yes 

The test items wherein·theexperimental group evidenced a. greater 
,, .. ' 

shift only at the .10 level of confidence than the control group were 

item 18, nscieiice courses are boring, 11 and item 20, 11The goal of' sci-

ence is to benefit mankind." 
'i'i:". 

The test item wherein the experimental group evidenced a greater 
. . . . . . 

~hift·only at the .05 i~ve1 of confidence was item 10, "scient:tsts,are 
. . '· . ··- . . ' - -

.. 

usually i~ra.-ctical in the way they try to solve the problems of every-

day living. 11 

The test items wherein the experimental group evidenced a greater 

shi~ on1Y. at the .Ol level of confidence_were: "Scientists are likely 

to be more radical a.bout matters outside of their own field than non-

scientists:, 11 (Item lli-) and "Science is immoral because it rejects some 
,.... . ··-· - -· ; . 

of the teachings·ofthe·Bible." (item 30) 

Many of the test items are similar in content in that several may 

relate, similarly, to a given topic. An example is that item 6 states 



TABLE XXXIX 

LEVELS OF SIGNIFICANCE FOR ITEMS 10, 14, 18, 20, AND 30 

Item Number Significance ofU at Different Levels of Confidence 

.001 .Ol .05 .10 

10 No No Yes Yes 
14 No Yes Yes Yes 
18 No No No Yes 
20 No No· No Yes 
30 No Yes Yes Yes 

The test items whereintheexperimental group evidenced a greater 

shift only at the .10 level of confidence than the control group were 

item 18, "Science courses are boring, 11 and item 20, "The goal of sci-

enee is to benefit mankind." 

The test item wherein the experimental group evidenced a greater 

~hift· only at the .05. 1~v~1 or confidence was item 10, "scientists'.:ar~ 
.. 

u~ally i.~ractical in the way they try to solve the problems of every-

day living." 

The test items wherein the experimental group evidenced a greater 

~~i~ ollly a~ the .Ql level of confidence.were: "Scientists are likely 

to be more radical about matters outside of their own field than non-

scientists," (Item 14) and 11~~ience is immoral because it rejects some 

of the teaehings·ofthe·Bible." (Item 30) 

Many of the test items are similar in content in that several may 

relate, similarly, to a given topic. An example is that item 6 states 
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that scientists are not religious and item 30 states that science rejects 

some of the teachings of the Bible. Although each item is given in 

Appendix c, they are reproduced below in order to group them according 
. ... . . -

to such similarities. This is done to clarify accompanying statements 

concerning significance of certain shifts made by the experimental group. 

Items 6, 7, 9, 12, 15, 27, 29, and 30,below, relate science or sci-

entists to religion or morality. Only item 30 evoked a significantly 

greater shift in opinions in the experimental group than in the control 

group. 

Item 6: Most ... scientists are not. religious •.. 
Item, 7: · 'The scientist's -attitude of· q_uestioriirig -is all· r;i.ght 

for problems'' of physics a.nd chemistry, but should not be 
---- applied to .such 'thin-gs· as religion· arid morals~ . . ''' .. 

Item···9; ... ·The· scientist· seeks to f'ind ·out ·tne truth·with no 
···thought of' the ceriseqiiences of' his work~' . . 

Item 12f Th.'ings like the development· of' the·at-om·.boinb iri.,;, 
-d.icate that scientists have. little regard/tor humanity .. 

Item 15: ... ·scientists are- rriore willing than non::.s-cieiltists . 
to sacrifice the welfare of' other-s· to··further- their own 

. "interests.. . . . 
Item·27; ·since·man his·a. soul, it is immoral-to study him 

""by. scientific methods •. 
Item 29;' -- ~e widespread.· cruelty ·of-:mari t-o --n±s. :fellow man 

ii' largeiy a result of· the· immora-1 use-- of s-c±entific 
··-findings~ .... ·· · ··· · ··· · ··· ·· · .. , ··· ·- · 

Itein' 30:· -Science is immoral because it rejects some of the 
teachings of the· Bible • 

. Items l, 2, 5, 8, 10, 11, 13, 14, 16, ··a?lli 23, ·below, relate to the 

practicality, efficacy, or other conformations·to·n-ormalcy, of science 

and scientists. Only items 10 and 14 evoked a sign:i;ficantly greater 

shift in opinions in the experimental group than in the control group. 

Item l: The scientist is not able to have a normal family 
life. 

!tern 2: Scientists are more likely to be mentally ill than 
people who are engaged in other types of work. 

Item 5: Scientists are more likely than most people to 
listen to both sides of an argument. 



Item 8: Most scientists are geniuses. 
Item 10: Scientists are usually impractical in the way that 

they try to solve the problems of everyday living. 
Item 11: Most scientists are more than a little bit "odd. 11 

Item 13: Scientists who work in colleges and universities 
are so removed from everyday life that they have little 
to contribute to practical problems. 

Item 14: Scientists are likely to be more radical about 
matters outside of their own field than non-scientists. 

Item 16: The willingness of the scientist to reject tra
ditional beliefs may lead to confusion and disorder. 

Item 23: Scientific studies are conducted in the laboratory 
rather than in the actual world. 

Items 3, 4, 17, and 21, below, relate science or scientists to 
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nationalistic purposes and goals. None of these items evoked a signifi-

cantly greater shift of opinions by the experimental group than that 

evidenced by the control group. 

Item 3: The scientist is more likely to be unpatriotic than 
other people. 

Item 4: All scientists should be employed by the government 
so that control can be kept over their findings. 

Item 17: I would view with suspicion any findings reported 
by a scientist of certain other countries. 

Item 21: Scientific training leads to good citizenship. 

Items 19, 20, 22, 24, 25, 26, and 28, below, relate science or 

scientists to humane endeavor. Only item 20 evoked a greater shift in 

opinions by the experimental group than the control group. This shift 

was at the .10 level of confidence and is not considered significant 

for the purposes of this study. 

Item 19: Since every person is different, it is impossible 
to establish scientific laws of human action. 

Item 20; The goal of science is to benefit mankind. 
Item 22: If it were not for science, we would still be 

living in ignorance and disease. 
Item 24: Although science ma.y be able to understand and 

control some things in the physical world, it can never 
hope to understand and control human action. 

It~~ 25: Science has its place but there are many 
things that can never be understood by the human mind. 



Item 26: Scie:ntif'ic methods should. be applied to human 
problems like segregation and poverty as well as to 

· machines and modern conveniences. 
Item 28: Money should ri.ot be given for scientific 

research unless it has immediate practical value. 
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Items 18 and 31 each relate science or scientists to the individual 

student. Only item 18 evoked a greater shift in opinions by the experi-

mental group than by the control group. This shift was at the .10 

level of cpnf'idence and is not considered significant for tbe purposes 

of this study. 

Item J,8: Science courses are boring. 
Item 31: Do you think that you would like to be a scientist? 

As is indicated by the foregoing statements,.the research hypothesis 

was rejected by twenty-eieµt of the thirty-otie stated test• made. Only 

in three instances was the ~ese~reh nypothesis validated at the .05 

level of confidence. 

In the light of this general rejection of the research hypothesis 

by the great majority of the tests mad~, it is considered to be infirm 

and not $Upported by the findi1;1gs of this studyt The findi~s of this 

study, t~ere:f'ore, are considered to be in support of the null hypothesis, 

that the attitudes of high school students toward science and scientists 

are~ changed significantly as a result of participation in.the Okla-

homa St•te University !raveling Science Teacher Program. 



CHAP!'ER V 

SUMMARY AND CONCLUSIONS 

Summary of the Study and findings 

'fhis study attempted to determine if there were any changes in the 

opinions of high schoQl students toward science and scientists and if 

any such changes were associated with the student's participation in 

the '!'raveling Science Teacher Program of OklG,homa State University. In 

order to make this determiz;iation, the Purdue High School Opinion (toward 

science and scientists) Poll was administered to two groups of high 

school students, a control group and an experimental group. The control 

group was composed of seventeen high schools in Okl.a.homa .. The experi

mental group wa.$ composed of the thirteen high schools being visited by 

the thirteen Oklahoma State University '!'raveling Science Teachers during 

the week of November 4, 1960. 'fhese schools were .located in a ten-state 

area, Arizona, Arkansas, Colorado, Ka.?JSas, Louisiana, Missouri, Nebraska, 

New Mexico, Okl.a.homa., and Texas. 

The opinion poll was administered simultaneously to the control and 

the experimental groups during the weeks of October 17, and December 5, 

1960, in a pre-post test situation. An effort was made to assure that 

the only major difference between the two groups which was applicable 

was that the experimemtal group had, during the interim, been visited 

by a '!'raveling Science ~acher. 
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The Mann~Whitney U Test was used to determine if a statistically 
~ .~ 

significant shift in op:Lnions ha~ been·rnade by the·experimental group, 

~s compared to the ?ontrol group. This test of significance, at the 

~05 level of confidence, was made for each Qf the thirty-ollEII items 

which constitute the opinion poll. No significant changes in opinion 

toward science or scientists was found to be indicated PY twenty-eight; 

of the items so tested. On three items, a sigD.ificantly greater change 

in opinions by the experimental group was noted. 

When all thirty~one items were grouped into five broad areas, as 

ehown below, no more than one .. fifth of the items in any one.,category 
' . f:;, .. :· ,: . . -·~ ·:. )_ 

evoked a significantly greater change of opinions by the experimental 

group as noted •. 

1. Eight items related science or scientists to religion or 

morality. One of these items evoked a significantly greater 

sllift in opinions in' the experimental group than in the con

trol group, 

2. Ten items related to the practicality, efficacy, or other 

conformations to normalcy, of science or scientists. Two of 

these items evoked a significantly greater E1hift in opinions 

in the experimental group th.an in the control group. 

)• Four items related science or scientists to nationalistic 

goals or purposes. None of these items evok~d a significantly 

greater shift of cpinions by the experimental group than by 

the control group. 

4. Seven of the items relate~ science or scientists to humane 

endeavor. None of these items evoked a significantly greater 

shift of opinions by the expe~imental group than by the 
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control group. 

5. Two items related science or.scientists to the individual 

!:!~U<i~nts. N~n~of these items evoked a significantly greater 

shift of opinions by the experimental group than by the con-

'b:rol group. 

Conclusions Drawn from the Study 

In tne light of the findings of this ijtu4y, it was concluded that 

the Oklahoma State University Tr~veling Science Teacher Program had no 

signifieant effect on the opinions of high echool studente t:ow:ard sci-. 

ence and scientists, as meas\ll'ed by the Purdue Opinion Poll under the 

conditions stated. This conclusion must be viewed in the light of 

cert~tn limitations. ~ese limitations, matJY of which suggest further 

study as indicated in the fina.l section of this ~per, are discussed 

be;Low. 

Tbe Pl,u-due Opinion Poll used in this atµdy was the subject of 

clil,re:f'ul validation on a. national sc-le. This va+idation, however, was 

made just prior to the launching of Sputnik I by Russia. In the five 

years since that time, the minds of everyone in the United States have 

been subjected to a more intense barrage of information about scientific 

innovation than ever before in history. Satellites, astronauts, and 

solar probes have 'become so commonplace in tbe national communication 

media as to scarcely :merit special attention. ~blic school text books, 

always ten years behind the frontiers of' scienc~ have, in the past five 

years, i~creasingly brought fallout, nuclear energy, and radiation 

biology into the minds of' high school liltudents. Two possibilities·exist. 

First, it might weil be that the opinions of today's high school liltudents 



have been so thoroughly buffeted as to preclude the possibility that 

the Purdue Opinion Poll used remains a valid instrument of detection. 

Secondly, it is possible that, while the poll remains valid, its use. 

might be limited to continuous analysis of opinion changes over a 

continuum of time. 

Another limitation involves the fact that the experimental group 

was exposed to lectures by only thirteen people. Although these thir-

teen people were carefully selected, the criteria were, of a necessity, 

very similar to those applied in the selection of any "goodn science 

teacher. It is possible that fa,ctors of personality or ability which 

are not known could, when applied as criteria to the selection of such 

people, result in much greater changes in the opinions of their audiences 

toward science and scientists. 

'!'he primary conclusion drawn from the findings of this study might 

be construed to mean that tAe '!'raveling Science Teacher Program, or any 

other brief, inte:m.aive, aeries of leetl,lre•demons~tions on science, 

would be ineffective. '!'his should not be the case. Only one visit was 

made by a Traveling Science Teacher to a given school. It is possible 

that if such a program were continued over a period of years, different 

results could be obtained. 

Another limitation to the above .attachment of a 11good.'' or "bad'' 

label to this type of' effort involves the goals of the educational 

enterprise. It is not known that a student's opinions about science 

and scientists must change before he elects to pursue a career in -
science. Although on the surface, this seems ob~ious, no research has 

established this as fact. It is possible that, while having little 

effect on the total group's opinions, tne Traveling Science Teacher 
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Program will actually cause a greater percent of participating students 

to elect to pursue scientific careers. 

It was pointed out in Chapter III that the current study design was 

the exact type recommended by one of the earlier researchers who used 

the Purdue Opinion Poll; that is, a pre-post design, involving special 

experiences for the experimental group in the interim. A previous test-

retest study had established a very high reliability for the instrument. 

As is so often the case, the current further study' using the Poll implies 

even more areas of research whica a.re potentially fruitful and which, it 

:i.s 0hoped, will be und.~:ftaken by subsequent researchers. Specific recom-

mendations for these studies are given in the final section of this 

paper. 

Implicat::i;ens, of .the Study for Science F.ducat:IJ:>~ 

:Earlier in this study., it was pointed out that me.nycities, counties, 

and states have adopted the same type of effort which was involved.in the 

Traveling Science Tea¢her Program in an effort to increase student inte:ra

est in science. The National Aeronautics and Space Administration, as 

was mentioned, is currently embarking upon a massive effort which is very 

similar. The current study indicates that such an effort might not be 

truly effective in affecting the opinions of participating students. 

·· It would seem advisable that any agency which is financing such 
. ,. . 

a program involving brief, spectacular lecture-demonstrations on science 

. '> 
should make a conscious effort to include simultaneoq_EL evaluati.01Leff'_ort.s.J . .- -- -------·- .- - ··- ,\. ~ 

in tnei:1" programs. Although the current study definitely does not neeja.te 

the possible worth of such efforts, it does definitely point out the 

need for co~current eva.lµat,i()l'.l_J_ll. _a_'f}.Y BEe~.~:ft:ort. 



It was pointed out in Chapter II that many authorities are con-

cerned that more concurrent evaluation be involved with programs in-

volving educational innovation. Above all else, the current study 

emphasizes this need. So often a program might seem to be, at the 

very least, a vast improvement over th• status quo. Such was the Trav-

eling Science Teacher Program of Oklahoma State University. Although 

the current study definitely does not indicate that the program was 

not successful, it does fail to establish its worth as fact. 

'fhe implications of this study should be attended by the whole of 

science education, not Just those aspects which involve short term, 

somewhat spectacular lecture-demonstrations. Attempts at educational 

innovation such as are currently widespread at all levels should give 

serious thought to the fact that without supporting evidence, state-

ments of worth are nothing mor~ than opinion. 

Recommendations for Further $tudy 

Because of the nature of this study, it has become evident that 

further research on many specific factors should be investigated. Those 

speeific areas which seem most able to yield pertinent data which would 

be useful :l,.n the broad field of science educa:bion are preeented. 

The first and possibly the most important research problem indi

cated by the study involves the development and/or verification of an 

instrument which will measure changes in the opinions of high school 

students (and. others) toward science, scientists, and. the scientific 
' . . . 

endeavor. It is not now conclusively evident that such an instrument 

exists. 

The second. area involves a long-range investigation to deter~ine 
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if changes in response to an instrument as described above are reflected 

in later years by the pursuits and activities of the students involved. 

Such a study should involve control and experimental groups and seek to 

determine if significant cq.anges in attitudes toward science and scientists 

are actually reflected in larger numbers of the participating students 

pursuing such careers. 

A third area of need is a determination of the extent to which the 

often quoted need for a scientifically literate and sympathetic public 

is fulfilled by such an effort as the Traveling Science Teacher Program. 

'!'his study would be structured and executed in the same manner as the 

second recommended study, above. 'fhe end product, however, would not 

deal with the extent to which participating students pursued science, 

but the extent to which they would, in later years, maintain sympathy 

with the scientific enterprise. If it is true, as claimed by many 

autb.:orities quoted in previous ch$.pters of th,is paper, that successfully 

continuing e:,cpansion of the scientific effort is dependent upon an inte:b

ligent •wareness on the part of the general public, then achievement of 

such goals should, be determined. Do 11inspired11 students, although they 

may not pursue a scientific career, maintain sympathy with the causes 

and gos.ls which science and scientists pursue? 

A fourth area of need involves a hypothetical assumption. If it is 

assumed that an effort (eitber brief or prolonged) to cbange the stated 

op:l.nions of students is successful, how long after the termination of 

that effort are the altered opinions maintained? It is possible that 

in the study described by this paper, opinions of the experimental 

students were changed drastically during the week or so following their 

participation in the '!'raveling Science Teacher Program. Tlle current 
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study only indicates that no significant evidence of any such changes 

was apparent four weeks later. It is recommended that any future study 

undertaken with similar goals involve stratification of groups so that 

the pre- and post-tests will be administered at varying lengths of time 

from exposure to the experimental factor involved. 

A fifth need is for the development of different forms of any 

opinion-testing instrument which might be developed or verified in 

response to the first recommendation made above. As identical instru

ments were used in the pre- and post-tests of the current study, it is 

possible that recognition from the earlier exposure evoked responses 

that were not truly representative. Any instrument which measures 

change should involve two valid and reliable forms so as to prevent the 

necessity of' using the identical instruments in both the pre-test and 

the post-test. 

A sixth recommendation is that future researchers in the area of 

opinions of secondary school students toward science and scientists 

involve larger numbers of students in the research. Factors such as 

grade leve~~ rural or urban locale, and variations in the experimental 

facto~, should each involve at least three to five hundred students and 

preferably more. 

A seventh need, although it does not involve recommendations for 

a specific study, is one of utmost importance and one which is clearly 

indicated by the current study. This is the need for inclusion in any 

plans for innovation in science education, concurrent plans for an 

evaluative effort to be conducted in conjunction with the program invol

ved. This need bolsters the statements of many of the authorities 

quoted earlier in this paper, that the worth of innovation in science 



education should be provable and proved, that change merely for the 

sake of change i~, at the best, highly questionable. 
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information. 

Blanc, Sam S. "Review of the General Goals in Science Teaching." Sci-
ence Education, XXXVII (1953)"- 102-5. ---- \ :,.. 
Reviews historicaily and recent~tat~d goals of science educa• 
tion and supervision. Fairly well integra~ed overview of current 
thinking. 

Butler, Nicholas Murray, as quoted by Cba.rles E. Silberman. "The 
Rell'l8king of Amerieap. Education.n Fortune Reprint, (April, 1961). 

Presents a broad view of the historical development of American edu
cation, its current status, and implications and suggestions :for 

102 



103 

its design in the near future. 

Carroll., John B. ''Neglected A:reas in F.ducatioQS.l Research." Phi Delta 
Kaipan, XLII, No. 8 (May, 1960), 339-343. 

Identifies many persistent and fundamental educational problems 
and discusses how research wo~kers have been unable to mobilize 
the resources and talent necessary to provide satisfactory or com
plete am~wers. 

Chace, Franc;l.s S,, quoted by Charles E. Silberman~ "Th.e Pllblic Busi
ness .. The R~king of .American F.duoation." Fortune Reprint, 
(April', 1961), 

According to its own introduction, "Skills obsolesce. Facts wear 
out. So w~t's worth learning? MainJ.Y the knack of learning it
self, A big and overdue change in United States schools is ~ow
ing out of tomonow's need for 'masses of 1ntellectuals'." Also 
alludes heavily to term teaching, 

Commission on Second.arr School Curriculum. Science,!!: General F.dueation. 
Preltm~nary Report. New York: Appleton-Century-Crofts, Inc., 
1937, 

Preliminary findings of the full work listed Qelow • 

• Science in General Education. New York: Appleton-Century
---C-ro:f'ts, Inc., ,;938, 

A rather detailed treatise on t~e relationship of the teachipg of sci
ence to general education, and the understandings which would be a 
desirable outcoqie. Also includes information on the nature of sci
ence and its development and suggested student evaluation procedures. 

Committee on Teacher Training. Preparation of Teachers for Secona.ari · 
Schools. Boston, Mass.:. National Council of lndependent·Schools, 
J.958. . .. 

Gives attention to the fact that the f\lndamental obstacle to the 
improvement of education in,the United States is the; shortage of 
able, well~q1,1alified teachers. 

Culp, Harvey W. ''The Dimensionlil'Of the '!'ask in Education.'' Main . 
Cun:-ents in Modern Thousht, XIII, No. 3 (January, 1957),~2. 

The article~·a philosophical treatise on education; the Journal-
general articles aimed at integrating our knowledge abo~t man,. 
nature and society. 
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Eberhard~ J. Wesley, and George Hunter. 11'l'h.e Scientific Attitudes as 
Related to the Teaching of General. Science." Science Education, 
XXIV ( Oct()ber, 1940), 275.81. 

A report of a.·· i:Jtud.y involving three small groups of students 
who were exposed to different teaching methods in order to 
determine their scientific attitudes, 

Fad.ding, Frieirich. Interns.t;l.onale 'fendenzen !!! ~ Entwicklung ~ 
Ausgaben fur Sehulen und Hochschulen (International Trends in 
miucatio~Expenditure':-) Kiel, Germany: Kiel University, 1958. 

The title belies the true value. Primarily concerned with the 
value at, and need for, education. Well documented with many 
a~thoritative quotations. 

' ,• ~ ., I • • ' 

F.ducational Policies Commission, ~ Contemporary Challenge~ American 
F.duca.tion. Washington, D.C.; National Fducation As·soeiation, 1958. ... ... . .. 

Discusses the purposes and achievements of' American>eciucation.:., the 
needs of the times, ':and hevt to meet the needs. · 

,.· .;f 

Eisenhower, Dwight D~ · Foreword to F.ducation ,!2!: !h! ~. of Science. 
Washi~on, D.C.; Preside~t's Science Advisory Committee, · 
May 24, 1959. . 

Suggests ways in which our education can be stren.gthen~d so that 
it will more fully meet the requirements of this age of science 
and best serve the. nation. ,,. Attempts to set forth national' goal$ 
for strengthening:, science. ·· 

Ferguson., L. s., L. G~ Humphreys, and F. w. Strong. ''A Factorial 
Anal.ysis of Interests and Values.ti Journal of ltiucatio:nal Psy .. 
chology, XXXII (1941), 197-204. - .. ' 

A stud;y of the inte!trcorrel.ations among the scores of ii·, study,;:ef 
values and selected. scales from a vocational interest test., o:. 

alopg with other·~·statistieal indications drawn from' this data~ 

Fitzpatrick, Frederick L., ed. Policies for Science F.dueation. New 
York: Columbia University, Bureau of Publications, 1966. 

A comprehensive treatise on the impact on education, elementary 
through. college., of :r:-ecent developments in science. Includes 
suggested policies and programs for each area and each level 
which represent the thinking of many recognized experts in the 
field. 



Frasier, James E. "A Supervisory Program for the Improvement of 
Instruction in Certain Learning Activities of Junior High School 
Science." (unpub. Ph.D. dissertation, Colorado State College, 
1954). 
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A pre-post study report, involving dete.ction of an improvement in 
certain attitudes about science, of special teaching methods over 
a peried. of five months. 

Gardner, John, quoted by Stanley Elam on editorial page. Phi Delta 
.Kappan, XLII, No. 9 (June, 1961), 373. ~ 

An editorial plea for educators to learn mere of what is of 
proved worth in order to direct immediate effort at improvement. 

Garrett, Henry E. Statistics in Psychology and Education. New York: 
Longma.ns, Green and Co., Inc., 1958. 

A textbook of s.tatistics including both. parametric and non• 
parametric statistics. · · 

Giddings, Glenn W. 11 '11.b.e Need for Trained Intelligence." American' 
Journal~ ~sics, XXIV, No. 5 (May, 1956), 334-40. 

Plea by a physicist for a scientifically enlightened and literate 
pub 1 ic which will 'in turn. tend to the needs of science :.and sci
\!tntists. 

~rri!il, Chester w., ed •. Encyclopedia of Educational Research. New 
YorkJ T.he MacMillan Ce>., 1960. · 

As the title implies, the most exhaustive source of information 
relating to all phases, past and present, of educational 
resiarch. Thorough.iy·doeumented and indexed. 

Henry., Nelso:m. B • ., ed. ·· Rethinking Science Education. The Fifty-Ninth 
Yearbook of the·National Society for tb.e Study of Educationo Chi• 
eago, Ill.: University of Chicago Press, 1960 • 

. ' ,, . . . .• '.1·· 

Painstaking endeavor dt dedicated scientists to forttaast the· on-
coming Objectives 'of Science education. ( .. · •·. L 

~eslar, Oreon. "Surv~y of Research Studies Dealing with the Elements 
of Scientific Method as Objectives of Instruction in Science." 
Science F.ducation, XXJX (July, 1945), 212-6. 

This paper presents some statistical facts concerning publications 
over a period of years which purported to be research on science 
education. · 



Kinn.iell, 'William. "Report on the 1959-60 Traveling Science Teacher 
Program in Toxas~ 11 · (unpub. paper prepared for the Texas F4uca-
tion Agency, 1960). · 
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Presents.the results of an independent statistical survey, involving 
... a ciue~tionnaire. 

L,.boratories in~ Classroom. New York: Science Materials Center, 1960. 

A compilation ot monographs dealing with specific issues and needs 
in today's science education program. Includes description of many 
current innovations in science educat~on. 

Ll.lr:l.e, w. A. "A Study of Spranger's Value-Types by the Method of Fae .. 
tor Analysis.'' Journal,!?! Social Psychology, VIII (1937), 17-37• 

A statistical study involving application of the Thurstone multiple 
factor technique to personality classification as indicated by an 
administered questionnaire. 

Mann, H.B., and D.R. Whitney. "Op. A Test of Whether One of Two Random 
Variables Is Stochastically Larger than the other." Annals of 
Mathematical Statistics, XVIII (1947), 50-9. 

A technical art. ic le, presenting for the first time, the Mann
Whitney U Test as it was developed and tested, and suggestions for 
its proper use as a statistical device. 

Mathen, K. K. San Khya (The Indian Journal of St-.tistics). Calcutta; 
Calcutta Art Press, 1946. 

An ~nteresting work presenting and describing a statistical device 
similar to the Ma.nn.~Whitney U Test, but without substantiating 
its effectiveness by useable-data. 

Mead, Margaret. ''Changing Teacher in a Changing World. 111 - The F.d.ucation 
of Teachers - New Perspectives. Report of the Second"'"iowling Green 
Conference. Washington, D;C.: National F.ducation Association, 
1958, 121-34. 

Documents the first national effort at unity between goals of 
liberal arts academicians and professional educators. Many excel
lent and timely 'papers by nationally famous authorities~ 
'.'. " 

' .. 

National Commission on Teacher·F.ducation and Professional Standards and 
the Wational F.d.ucation Association. The F.d.ucation of Teachers - New 
Perspectives. Report of the Second Bowling Green Conference. 
Washington, D.C.: National F.d.ucation Association, 1958. 

Report of a conference designed to inaugu.rate, at the national level, 
a vigorous effort to effect a partnership of all segments of the 
profession in the improvement of teacher education •. · 
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National Education Association's Committee on Secondary School Studies. 
Report .9!,~ Committee. New York: American Book Co., 1894. 

The report of the famous "Committee of Ten" which deals with each 
area of science in the public schools, as well as with secondary 
and elementary levels. The first tome to forecast the importance 
of science education which was to come. 

National Science Foundation. Ninth Annual ReFort-~ ~Fiscal!!!:!:. 
Ended June 30, 1959. Washington, D.C.: · U.S. Government Printing 
Office, 1959. 

Report for submission to Congress containing-reappraisal and 
reorganization of the organiza.tion·and comprehensive- report of 
the program activities of the National Science Foundation. 

NationalScience·Teach~rs Association~ ~ Developments in·~ School 
Science Tea.chi~, Washington, D.C.i National Fducation 
Association, 19.0. · 

A sttid.i carried out by the National Science'l'eachers·Association 
in an attempt to find effective and practicable resolutions to 
pertinent questions concerning the instruction of science. 

Planning~ Excellence~ Hi~h School Scien:ce, Washington, 
D.C.: National Education Aasociation, 1961 • 

.Report by·a workcon:f'erence·composed of fifty specialists in 
education., science and- science·tea.ching held in November of 1959. 
Expresses the belief's and hopes of the Association as it aims to 
assist teachers in analyzing and projecting for science education 
at the secondary school leYel. 

National Society for the Study of Education, !!. Program for Teaching 
Science. Thirty"".Fi:r~t Yearbook, Part I. m.. Guy Mo.ntrose Whipple. 
B;Lo01llington, Illinois: Public School Publishing CompELny, 1932~ 

. . 

From·a-1932 viewpolint, a eon.census of nations.l leade:bs' ·:epinions 
as to the needs of science education. Each area of endEi!avor:, as 
well as each level from elementary through college, is treated. 

Noi1, Victor H. ·!!!!, Teaching !f Science .!E .:!:!!. Elementa::i,r !nd Secondary 
Schools. New York: MQGraw"".Hill Co., 1939. 

Ate~t of methodso:f' teaching science which is one of' the earliest 
of such books. Separate sections deal with Junior and senior high 
school science. 

// 
/ 



l08 

Oklahoma Ste,te Department ti>:f' F.ducation. Okl.a.homa Educational Directory:, 
1960 .. 61. Oklahoma City, Oklahoma: Office of the State Superinten
dent, 1960. 

A listing of administrators, together witb statistical in.:f'OJ;1mation 
about Oklahoma's schools. 

iteJJlll'lers, H. H., et al.. !!s!! School Students~~ Science. Lafayette, 
Indiana: Purdue University, Division Qf :Educational Reference, 
1957. 

A report on the results and interpretations of the Purdue Opinion 
Panel Number 50, which includes the data-s-theri:n.g instrument used 
in the.current study. 

Rockefeller Report on F.ducation. ~ Pursuit .2f Jilxcellence. Panel 
Report V of the Special Studies Project. Garden City, N.Y.: 
Doubleday and Co., 1958. 

An attempt to assess the major problems and opportunities which 
are likely to confront the United States over the next ten to 
f'ifteeii year•• 

Rodgers, Dorothy G. "Youth's Attitudes Towatd,·Science and Scientists 
Related to Religion, 1'.mily, Social Class, and Otber Variables." 
(unpub. Ph.D. dissertation:, Purdue University, 1958). 

Contains good data and information on development of scales ·for 
am attitude measure in addition to ample information about title 
Jl'lBterial. 

Siegel, Sidney. Nonparametric Statistics for the Behavioral Sciences. 
New York: McGraw-Hill Co., 1956, - .,.._ 

The first published source of nonparametric t,chniques in useable 
form and·in·terms familiar to the behavioral scientist. 

Silberman, Charles E~ 11'1'he Remaking of Ameriqan F.ducation." Fortune 
Reprint, (April, 1961). · · · · 

Propounding the need for teaching how to learn and the appreciation 
thereof. 

Tate, Merle W, Statistics £!! F.d.u~ation. New York: Ma~~lla.n Co., 1955. 

A gen~ral introduction to stati1tical methods as applie4 in educa~ 
tioxial measurement and research. 



Taylor, George R. "Teaching the Art of Decision .. Mia,king." Journal 
of General Education, VIII, No. 4 (July, 1955), 254 ... 60. -.... , 
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Advocates a change in emphasis·from·teaching information to teaching 
how to learn .. Includes emphasis on decision .. making in personal 
planning as well as citizen participation. 

Taylor, Harold. ''Americans in Transition. 11 The American Economy .. 
~ ApEraisal of its Social Goals and the-rriipact of Science~ 
Tecllnologyo New York: Joint Council on Economic Education in 
Cooperation with National Council for the Socia~ Stuaies and 
the National Science TeachersAssociation, 1958, 1 .. 9. 

A series of talks on society's goals, each followed by a talk on 
:recent developments and their specific implications for the 
American economy;·mi:>stlyby recognized authorities in their fields. 

'!'raveling Science Teacher Program (1959 .. 60)., Report of the.Director. 
Stillwater, Oklahoma: .Oklahoma State University, College of Arts 
and Sciences, 1960. 

Contains financial details, student data, and detailed information 
a.bout operational administration and conduction of the program. 

U. s. Department of Commerce, · Statistical Abstract of the United States, 
1960. Washington, D. C.: U~ s. Government Printing Of:f'ice., 1960. 
~-.· I 

The standard summary of statistics on the social, political, and 
economic organization of the United States. 

U. s~ Department of Commerce, Bureau of the Census. ~ ReFort of~ 
Seventeenth Decennial Census of the United States, II, Part I 
(u. a. Summary): Characteristics of~ Populat-li.on. 'Washington, 
D~c.: U. s. Government Printing Of;f'ice, 1953. 

That volume of the report of the 1950 census of the United States 
which deals with statistics pertaining tQ the individual and several 
states. 

U. s. Department of Connnerce, Bureau of the Census. A Statistical 
Abstract Supplement~ Historical Statistics· of the United States. 
Wash:i.ngton, D.C.,: u. s. Government PrintingOffue, 1960. 

Primarily as the title implies. A must for the writer, researcher 
or speaker who must constantly al~ude to historical data. 



U. S. Department of C.o:mmerce., Bureau of the Census. Fifteenth Census 
of~ United States., I: Population., Number!!!! Distribution .!f. 
the Inhabitants. Washington, D.C.: ·u. s. Government Printing 
office, 1931 .. 
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'fhat volume of the 1930 United States census report which deals with 
statistics pertaining to each ef the individual and several states .. 

U. s. Department of' Health, Eduelll.tion, and Welfare. Grants~in-Aid and 
Other _Financial Assistance Prori_ams. Washington, D.C.; U. s. 
Government Printing Office, 19 l. 

Presents in:format;i.on on the-background. and purpose of the variQUS 
financial assistance programs administered by the department • 

• Guide to the National Defense F.ducation Act of 1958. Wash
--"""i-ngton., D.c:7 .u. s. · Gover:nme1;t Printing Office, 195~ 

A sttQ> by step examination of this act, 

State School Legislation of 1957.• Washington, D.c.: u. s. 
Government Printing Office, 1959. 

A brief resum' of the laws having statewide educational implica
tion enacted by the forty-six State Legislatures which met in 
1957, prepared in response to requests from chief state school 
officers and other educators and specialists. 

Watson, Fletcher. G. "The Task Before Us. 11 Laboratories in the Class
~· New York: Science Mlterials Center, 1960, 9-12.-.-

0ne of twenty-seven science educators who in this book. summarized 
the current problems confronting our schools, outline new programs 
to implement the present curricula and suggest hopeful trends for 
the future. 

Wells, H. G., quoted by Clifford P. Hooker. "To Create An Enduring 
Society." Phi Delta Kappan, XLII, No. 9 (June, 1961), 374-8. 

Expresses the belief that world understanding must become a goal 
of education, and urges that we hasten to include proper units 
into our school plans. 
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Travel·ing Science 

Teacher Program 
(Traveling Science Demonstration Lecture Program) 

Sponsored by THE NATIONAL SCIENCE FOUNDATION and OKLAHOMA STATE UNIVERSITY 



Traveling Science Demonstration 
Lecture Program 

The Traveling Science Demonstration Lecture 
Program has been sponsored for three successful years 
by the Oak Ridge Institute of Nuclear Studies in 
cooperation with the National Science Foundation, 
Atomic Energy CommKsion and others. 

During 1959-60, this program is beipg expanded 
by the National Science Foundation to include four 
separate program centers which will serve particular 
regions of the United States. In addition to Okla
homa State University, other centers will be located 
at the University of Oregon, Michigan State University 
and the Oak Ridge Institute of Nuclear Studies. The 
Oklahoma State University center will serve the 
region composed by the states of Oklahoma, Texas, 
New Mexico, Colorado, Kansas, Missouri, Arkansas 
and Louisiana. 

How the Program Operates A specially trained 
and equipped traveling science teacher will be sched
uled in a school system for approximately one week 
during the 1959-60 school year. Prior to the scheduled 
appearance, the traveling teacher will pre-visit the 
school and in conference with local teachers work 
out the program for that school and community. 

A typical program for a school would include 
three or four scheduled appearances per day, Monday 
through Friday, including (1) a general high school 
assembly, (2) a teachers' meeting, (3) a science club 
program, (4) one or two civic group appearances, and 
(5) ten to fifteen lecture-demonstrations on science 
and mathematics to particular classes or special in
terest groups within the school. 

The program for a given school and community 
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is very flexible and can be designed to require a 
minimum number of disruptions or irregularities to 
the regular school schedule. 

Oklahoma State University is now sponsoring a 
traveling science teacher in Oklahoma in coopera
tion with the Oak Ridge program and with financial 
support from the Frontiers of Science Foundation of 
Oklahoma. We arc,. convinced of the program's merit 
and are glad to have the opportunity to direct an 
expanded regional program. These are typical com
ments from the schools we have served: 
"We do not hesitate to recommend the program to 
any city." 
"Excellent, it was presented in a most effective and 
challenging way." 
" The traveling teacher did a wonderful job. He was 
well liked and appreciated by both faculty and stu
dents." 
"He stimulated the interest of our community leaders 
and business men." 
"We especially profited from seeing his demonstra· 
tion equipment and learning about sources for 
materials." 

Request for Visit. The enclosed form provides your 
school the opportunity to request participation in the 
1959-60 Traveling Science Demonstration Lecture 
Program. All high schools in the eight-state region 
are eligible for consideration regardless of school en
rollment or size of science department. Sponsored by 
the National Science Foundation and Oklahoma 
State University, the program will be free to parti
cipating schools. 

Each of twenty traveling science teachers will 
serve about thirty schools next year. This will bring 
the program to approximately 600 schools during the 
1959-60 school year. Selection of the schools . to 

participate will be made from applications received 
to provide good geographic distribution in the region 
md to include schools of all sizes and characteristics. 
All schools desiring to be considered for participation 
in the 1959-60 program should complete and return 



the program request form before May 30, 1959. Be 
sure the form is completed in full and bears the 
signatures of a high school science teacher and the 
principal. Acknowledgment of requests will be made 
and schedules announced on or about September 1, 
1959. 

The Traveling Science Teachers 
Twenty teachers will be selected by Oklahoma 

State University on a regional basis to carry out the 
Traveling Science Demonstration Lecture Program 
operated by the OSU center. Selection will be made 
by a committee of scientists working with the pro
gram. 

A group of thirty or forty preliminary selectees 
will be invited to Oklahoma State University at our 
expense for personal interviews and physical examina
tion. These interviews and examinations will be 
given during the week of April . 20-24, 195'.J. Final 
appointments will be announced on or before April 
27, 1959. 

The traveling teachers will receive annual salaries 
up to about $7000 for the 12-month period from 
June 22, 1959 to June 21, 1960. They will also re
ceive additional benefits including insurance, social 
security and retirement. Expenses incurred while on 
program business will be reimbursed. Each traveling 
teacher will be provided with a station wagon· and 
lecture-demonstration apparatus and supplies for the 
travel phase of the appointment. 

Appointees will undergo a three-month intensive 
training period at Oklahoma State University begin
ning June 22, 1959. The training program will be 
specifically designed to equip the traveling teachers 
with the latest scientific information, laboratory tech
niques and demonstration apparatus to allow them to 
enhance the science programs in the schools which 
they will visit. The training period will include lec
tures, laboratory experiences, field trips, library as
signments, and actual construction or assembly of 
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demonstration apparatus to be wed in the high 
schools. Practice lecture-demonstrations will be given 
to high school science classes within a reasonable 
radius of the Oklahoma State University campus dur
ing the final two weeks of the training period. 

On or about Septemb~r 18, the traveling teachers 
will return to their home states and begin the travel 
phase of the program in scheduled schools within a 
reasonable radius of their homes. In many in
stances the traveling teacher will find it necessary to 

stay over night from Monday through Friday in the 
community in which he is scheduled, but he will al
ways be able to return home for weekends. He will be 
scheduled in each school system for approximately 
one week. 

The traveling teacher will be allowed time to pre
visit scheduled high schools and plan activities 
in cooperation with the local science staff and ad
ministration to meet the special needs and wishes 
of each school. He will also anticipate being scheduled 
for civic club and other community group appear
ances. 

Applicants should be in good health and hold a 
bachelor's or master's degree with a strong back
ground in the physical sciences. He should have a 
good personality and ability to lecture effectively. He 

should have at least one year of successful science 
teaching experience and be especially interested in 
upgrading science education at the high school level. 

An experimental traveling teacher program in BIOLOGY is 

being inaugurated In Oak Ridge this year. IF you are primarily 
a biology teacher, you may wish to apply to become one of 
1he eight teachers in this program. For application material, 
write immediately to: Traveling Teacher Program, Oak Ridge 

Institute of Nuclear Studies, P. O. Box 117, Oak Ridge, Tonn. 

Interested science teachers should return the en
closed form for application material. Deadline for 
receipt of this form is March 20, . 1959. 



Oklahoma State University 
Oklahoma State University, located in Stillwater, 

was founded in 1890. It is on the list of approved 
institutions of the Association of American Universi
ties. Normal enrollment is approximately 10,000 
resident students in the colleges of Agriculure, Arts 
11al S1 iences, Husiness, Engineering, Home Economics, 
Veterinary Medicine, and The Graduate School. Over 
1000 students are engaged in graduate study. Master's 
degrees may be earned in fifty fields and the Ph. D. 
or Ed. D. in twenty-two areas of study. 

The College of Arts and Sciences 
The Traveling Science Demonstration Lecture 

Program will operate as a part of the overall pro
gram of the College of Arts and Sciences. 
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The College of Arts and Sciences provides for 
both a broad, liberal education and for concentra
tion in special areas for which students are qualified 
and have interest. In its general program the College 
of Arts and Sciences endeavors to acquaint the stu
dent with the nature and extent of knowledge in all 
the principal fields, and to givi: him some idea of the 
methods used in controlling and extending that 
knowledge. In the period of concentration the stu
dent is expected to acquire basic knowledge and tech
niques in a particular field. 

Instruction is offered in twenty-four different fields 
of study in the College of Arts and Sciences. Pre-pro
fessional work in dentistry, law, library science, medi
cine, medical . technology, nursing, personnel work, 
public administration, teaching and veterinary medi
cine is offered for students who plan advanced study 
in a professional field. 

Below - Air view of the Oklahoma State University main 

campus. Inset - Recently-completed apartment housing units. 
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PROGRAM REQUEST POSTCARD 

PROGRAM R~UEST FORM 
Traveling Science Demonstration Lecture Program 

School 
(Name) (Public, Private, etc.) (City) (State) 

Grades Taught_High School Enrollment_No. of Science Teachers __ _ 

Science Classes General Science BiololZV Chemistn Physics · Math 
No. of Classes 
Jo. of Students 
List below the known dates duri the l 5 -60 school ear.when ng 9 9 y Y our 
school will be dismissed due to holidays, teachers' meetings, etc. 

This request involves no commitment·on the part of Oklahoma State· 
University to schedule the school as a participant. The school will be 
notified in September whether or not it has been selected. Those schools 
which are selected will be visited by the Traveling Science Teacher prior 
to the actual time the program is scheduled at the school. No cost to · 

· the school is at.tached to participating in the program, 

(Date) (Signature o:f', Scienc·e Teacher) (Sig.nature of Principal) 



APPLICATION FOR APPOINTMENT AS TRAVELING TEACHER 

OKLAHOMA STATE UNIVERSITY TRAVELING SCIENCE TEACHER PROGRAM 

1959 - 1960 

PLEASE PROVIDE AS COMPLETE INFORMATION AS POSSIBLE. THE APPLICATION MUST BE SIGNED BY THE APPLICANT. PLEASE USE TYPE
WRITER OR PRINT IN INK. 
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DEADLINE FOR FILING APPLICATION IS APRIL 10, 12590 PRELIMINARY SELECTEES WILL BE ANNOUNCED BY APRIL 17 AND FINAL APPOINT~ 
MENTS WILL BE MADE ON APRIL 27, 1959• 

I • PERSONAL DATA 

NAME----------------------- SEX DATE OF BIRTH-------· AGE 

HOME ADDRESS -----r=-===<---------,~:,:.,...--------,r=,=-r------ PHONE ------
{STREET} (CITY) {STATE) 

SCHOOL ADDRESS -------------------------------- PHONE------

SOCIAL SECURITY NUMBER ___________ CITIZENSHIP------- MARITAL STATUS, i js1NGLE DMARRIED 

DRAFT STATUS------------------- RESERVE COMMITMENTS-------------

IN CASE OF EMERGENCY NOTIFY---------------------- RELATIONSHIP-------

ADDRESS ---------------------------------- PHONE ------

NUMBER OF DEPENDENTS (THIS SHOULD CORRESPOND WITH THE NUMBER OF DEPENDENTS CLAIMED ON FEDERAL INCOME TAX 
RETURN.) 

LIST OF DEPENDENTS! 

RELATIONSHIP TO APPLICANT ---·----· 

i--------------------t-----+-------------------····--·······---····--···-···. 
~------------------t-----+-----------------------------v 
1-------------------t-----+-------------------------·-·-··--···-·· 

------------··------------··-·-····-·····----··--·-····----- ···-----------------
II. TRAINING 

COLLEGE OR UNIVERSITY EDUCATION, 

I NS~-~;~;-I-ON---·---,_---_-_-_·_~-~-0~-----~Y-°i-AR~-$~---·-_-T_·~--~~:.:..:1~- D~~;~~~ . --- I ---- . . . . MAJOR SUBJECTS 

1 
. ---- --~ -------- ----- --- --- . ------

----t1·. ··-· _ -- -- ---=t----=-~-~-----·=·-___ ~~ ~ -
MAJOR TEACH ING FIELD OR FIELDS ----------------------------------

111. EXPERIENCE (BEGIN WITH PRESENT EMPLOYMENT) 
...------------------·----.-------··----
f-----E_M_P_LO_Y_ER ____ -t _____ AD __ D_RE_s_s ___ ,----···-P_o_s IT I ON ( SUBJECT TAUGH..!) l··· _ DATES _ . 

1-------------1------------- ----------------------------··-··- -

'-----------~~----------'------------------~--·--··-· ····-·-
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APPLICATION BLANK Q PAGE 2 
IV. ACADEMIC PREPARATION 

. IN THIS SECT!ON, SHOW FOR EACH F!ELD THE APPROPRIATE (A) COURSE TITLES (DESCRIPTIVE TITLE, NOT COURSE' NUMBER), (B) THE YEAR 
IN WHICH TAKEN, (C) NUMBER OF CREDIT HOURS, (D) WHETHER IT WAS AN UNDERGRADUATE (U) OR GRADUATE (G) COURSE, AND (E) GRADE 
RECEIVED, APPROXIMATE if' NOT KNOWN. INDICATE CREDIT HOURS BY RECORDING NUMBER OF CREDITS IN COLUMN U OR G. PLEASE USE ONL' 
SEMESTER HOURS. TD CONVERT QUARTER HOURS TO SEMESTE.R HOURS( TAKE 2]3 TIMES THE NUMBER OF QUARTER HOURS. OBTAIN GRADES FROM 
TRANSCRIPTS, IF POSSIBLE. (USE ADDITIONAL PAGES IF NEEDED.) IF SELECTED, COMPLETE TRANSCRIPTS MUST BE PROV!DEDo 

COURSE TITLE ------------------. 1 YEAR· i-u., YT GRADE - - - COURSE TITLE --====--=-J YEAR--r u JG :_r GRAD~ 

BIOLOGICAL SCIENCES MATHEMATICS 

1--------------+---'----f---l----·'--··--·--------------··--··----·· .. 

L--------------+--+--+--1----1-----------------i--------·· -·-- -

L--------------+--+--+--1---+---------------+----··- -·-·· ----- . 

CHEMISTRY EOUCAT ION 

i I 

I 

PHYSICS EARTH SCIENCES (ASTRONOMY, GEOLOGY, METALLURGY, ETC'..[ _____ _ 

L-------------+-~-1---1-+--+---------------+--+--t- '-------
I 

·-------------+--+--+-+---+-----------------r---i--'--- ----·-, 
·-------·--·-----·· ,··-..---··· ···----~'"'" --~····-·""'.~---J-~----------------~·---·--·-··---
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APPL.BOAT ION BLANK - PAGE 3 
V • REFERENCES 

LIST 2 PERSONS WHOM YOU HAVE ASKED TO WRITE TO US BY APRIL 10 IN BEHALF OF YOUR APPLICATION, ONE OF WHOM SHOULD BE YOUR 
PRINCiPAL, SUPERVISOR, OR SUPERINTENDENT" 

·---------------------- ----------------- . 
j
1 

________ N_AM_E ______ -;-______ AD_D_R_Es_s ______ -+ ______ o_c_c_uP_A_T_1o_N-'------- I 
I ! ['-=_-_~~~---t-~~~~--1--~~~~~__1 

VI o SUPPLEMENTARY ,1PPL ICAT ION INFORMATION 

ARE YOU LICENSED TO DRIVE AN AUTOMOBILE? ---- HAVE YOU HAD AN ACC !DENT IN THE PAST 5 YEARS? 

EXPLAIN----------·-----------------------------------

I WOULD BE IN A POSITION TO TRAVEL IN• D 
D 

ARKANSAS; 

N_EW MEXICO; 

[_ I COLORADOJ 

[] OKLAHOMA! 

D KANSAS1 

D TEXAS. 

D LOUISIANAJ D MISSOURl1 

COMMENTS-----------------------------------------------

WHkT ARE YOUR HOBBIES? -----------------------------------------

HOW DO YOU USE YOUR LEISURE TIME?------------------------------------

------------
WHAT ARE YOUR COMMUNITY ACTIVITIES?--------------------------------------

WHAT ARE YOUR PROFESSIONAL ACTIVITIES?-----------------------------·----

WHAT PROFESSIONAL MEETINGS HAVE YOU ATTENDED IN TME PAST YEAR?-----------------------------

WHAT MAGAZINES AND NEWSPAPERS DO YOU READ REGULARLY? 

OCCASION ALLY? -------

DESCRIBE IN A BR.IEF ESSAY SOME Of THE TECHNIQUES WHICH YOU HAVE USED FOR STIMULATING SCIENCE STUDENTS TO BETTER \IORK1 

----------·-------·-·· 

--------------

------------------------



120 

APPLICATION BLANK~ PAGE 4 

OUTLINE YOUR CURRENT AND LONG RANGE PROFESSIO.NAL GOALS---------------------------

VII, CONDIT ION OF YOUR HEALTH? -------------------------------------

PHYSICAL DISABILITIES, IF ANY-----------------------------------

PRELIMINARY APPOINTEES WILL BE GIVEN A PHYSICAL EXAMINATION WHEN THEY REPORT TO OKLAHOMA STATE UNIVERSITY FOR INTERVIEWS 
DURING THE WEEK OF APRIL 20 • 240 

VIII, IF YOU ARE SELECTED, WHAT TYPE OF HOUSING WOULD YOU NEED THIS SUMMER?---------------------

DATE SIGNATURE OF APPLICANT 

I AM FAMILIAR WITH THE AIMS ANO PURPOSE OF THE TRAVELING SCIENCE TEACHER PROGRAM AS DESCRIBED IN THE INFORMATION BROCHURE 
AND AM PLEASED TO APPROVE THIS APPLICATION AS AN INDICATION OF THE SCHOOL'S INTEREST IN THE PROGRAM AND AS AN ENDORSEMENT 
OF THE APPLICANT. 

DATE 
SCHOOL OFFICIAL, TITLE 



OKLAHOMA STATE UNIVERSITY 
Traveling Science Teacher Program 

STILLWATER 

121 

Phone FR 2-6211, Extension 220 September l, 1960 

We are pleased to inform you that your application for the Trav-

eling Science Teacher Program has been selected for scheduling • 

.Mr. ---------------- will visit _________ _ 

during the period of , ~----------- -------------....... ---~ 
inclusive. He will pre-visit your school on or about ---------

to help work out a detailed schedule for his lecture-------
demonstrations. 

'!'raveling Science Teachers can make good presentations to civic 

clubs. You are invited to schedule Mr. 
I ,., 

immediately at one or more suc:h ,functions during the period of his 

visit in your community. 

CWµ:ps 
Enc. 
Copy to: 

Sincerely yours, 

Claude w. Ge.tewo~, Coordinator 
Traveling Science Teacher Program 
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Information for 
• Superintendents 
• Principals 
• Science Teachers 
• Math Teachers 

ponsored by the National Science Foundation and Oklahoma State University 
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General Information 

Your school has requested the services of 
the Oklahoma State University Traveling 
Science Teacher Program, which is sup
ported by the National Science Foundation. 
A demonstration-lecturer has been sche
duled in your school and community for 
approximately one week to present a variety 
of science topics to your students and civic 
organizations at no cost to you or your 
school. 

You may share the traveling teacher's 
experience and training, as simple and in
expensive materials and equipment are 
used, much of which can be duplicated by 
science teachers and students, to demon
strate fundamental scientific principles. 
After being selected from scores of science 
teachers throughout an eight-state area, 
your traveling science teacher received thir
teen weeks of intensive training at Okla
homa State University. This training in
cluded fundamental concepts and recent 
developments in mathematics and the 
sciences. A short course in civil and defense 
mobilization prepared and licensed the trav
eling teacher in radiological detection and 
radioisotope handling. During this time the 

i .. s_i .~ ... TL ~":, iH, ~ll 1ff1 5~ ~,\ 5~ la ~ ff: /~., ,ft 7'~':. .~r. 1 

ff1' .1~ _vt7 ,ff1 ~~ !re 1f ~ !~ )~ e.~ it,~, ,~1 !ri. )ii ;~~ ,J~! a.1'1 ~ ; 

1f,'t1 ~la. 1~, .t:L J..~ n :1. £~ .!!1 !~ ~.~ ~ i~ 1t~, JL ~ ~J ~r 1 

f:~ ,a;,:~~-•, £,I J!~I ~ I ~rr ~ ,{i~ ;: ,:'" ~':, Ho. ~ ~' r.n~ lx~ 1h~, ) 

traveling teacher constructed most of the 
demonstration equipment which will be 
used with the lectures. 

You are encouraged to schedule the trav
eling science teacher for your re g u la r 
classes, student assemblies, science clubs, 
teachers ' meetings, PTA meetings, and civic 
clubs. We hope you will invite students and 
teachers from neighboring schools to par
ticipate in this program when facilities, 
time, and interest permit. 

The traveling science teacher will make 
a preliminary visit to your school to com
plete arrangements for the programs to be 
presented during the scheduled period. Lo
cal school administrators and teachers 
should assist the traveling teacher in select
ing topics to compliment rather than dupli
cate the regular science program, and the 
demonstration-lecturers should be sche
duled to cause the least possible disruption 
to the regular school program. 

Limited time will not permit the traveling 
teacher to present all topics listed here dur
ing one week. The following summaries 
describe briefly the subject-matter areas 
from which demonstration-lectures may be 
selected. 
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Summaries of Demonstration lectures 

The following· demonstration - lecture 
topics and annotations are intended only as 
general guides in the subject-matter areas 
included in the program. Flexibility of pres
entation, allowing for an expression of the 
traveling teacher's individual technique and 
organization, are desirable. Topics should be 
selected in conference with the traveling 
teacher which will supplement the regular 
program in any particular school. To insure 
the best utilization of this activity by your 
school, presentations may vary considerably 
from the order and content summarized 
below. 

1. SOLAR ENERGY - Students are made to realize 
the necessity for conserving fossil fuels. They are 
stimulated to become aware of the developments 
and possibilities in the field of solar energy. Solar 
energy devices such as the solar battery, devel
oped by the Bell Telephone Laboratories, and 
simple solar "furnaces" are demonstrated. These 
demonstrations are intended to encourage stu
dents to do original research in the utilization of 
solar energy. 

2. ROCKETS, SATELLITES, AND SPACE TRAVEL -
Several principles and problems related to this 
topic of timely interest are discussed, including 
physical, chemical, and biological aspects of travel 
in outer space. Interesting demonstrations with 
inexpensive apparatus illustrate laws of motion, 
energy changes and fuels, effect of atmosphere 
and pressure on physiological processes, and other 
cause-effect relationships currently anticipated. 

3. MOLECULES AND MOTION - The Kinetic as
pects of matter viewed from the molecular level 
are treated. The gas laws are explained with 
illustrations of their applicability to problems in 
science. Demonstrations of atmospheric pressure, 
diffusion, and related phenomena emphasize and 
clarify fundamental concepts. 

4. RATES OF CHEMICAL REACTION - Chemical 
kinetics, a study of the rate at which reactions 
proceed, is a most important field of chemistry. 
The factors determining chemical reactivity are 
discussed and appropriate demonstrations are 
utilized. These include oxidation reactions, reac
tions between a solid and a liquid, between two 
gases, and experiments to show catalysis. 

5. ATOMIC STRUCTURE - Cathode-ray tubes are 
used to explain properties of electrons as a pre
lude to the development of the nuclear-atom 
concept. The Bohr atom theory and its implica
tions are illustrated with various demonstration 
equipment. 

6. THE NUCLEUS AND RADIOACTIVITY - Current 
concepts of nuclear structure are investigated. 
Nuclear energy is discussed and explained 
through simple experiments in radioactivity and 
transmutation. Radioactivity detection and meas
urement instrumentation, including "homemade" 
Geiger counters, are used and discussed. 

7. FISSION, FUSION, AND REACTORS - The origin, 
development, and application of nuclear energy 
resulting from atomic fission controlled in a nuc
lear reactor are discussed and demonstrated with 
models of the Oak Ridge graphite and "swim
ming-pool" reactors . 

8. RADIATION BIOLOGY - The effects of radia
tion on living matter are discussed in conjunction 
with, or as an extension of, the discussions on 
radioactivity. Uses of radioisotopes in agriculture, 
medicine, biological research, and other areas 
are illustrated by experiments using radioactive 
materials. 

9. SPACE AGE BIOLOGY - Man's biological needs 
in space are treated with the inter-dependence 
of animals and plants, as well as mechanisms by 
which the necessities for life may be provided. 

10. GEOLOGY AND GEOCHEMISTRY - Geologic 
strata, sedimentary build-ups, igneous intrusions, 
veins, pegmatites, mineral concentrations, and 
physical geography are treated with chalk-talk. 
A kit of different kinds of rocks, minerals, and 
crystals augments this lecture. 

11. THE WHAT, WHY, AND HOW OF CHEMISTRY
This presentation is designed to enlighten and to 
inspire students to appreciate the importance of 
chemistry in our modern world. Students are 
encouraged to take high school chemistry as a 
part of their general education whether or not 
they intend to become chemists. Those who may 
want to be chemists can be counseled concerning 
the many phases of modern industrial and re
search chemistry. 

12. ELECTRICITY AND CHEMISTRY - It has long 
been known that electricity and chemical change 
are intimately associated. Electrolysis and bat
tery action are two of the more common examples 
of such a relationship. The principles involved in 



these and related fields are presented and include 
important concepts involved in electrolytic proc
esses. Suitable demonstrations are included in 
the presentation. 

13. ELECTRICITY AND ELECTRONICS -Simple ex
periments illustrate the kinds and behaviors of 
charges. Demonstration devices are used to ex
plain static and current electricity as well as DC, 
AC, and rectified currents. Several "homemade" 
electronic circuits, using both vacuum tubes and 
transistors, are shown in operation. 

14. PREVIEW OF PHYSICS - This presentation is 
designed to emphasize the importance of physics 
in every day life. Students are encouraged to 
take high school physics as a part of their general 
education whether or not they intend to study 
science in college. Atomic physics and its impact 
on modern life is presented in proper perspective. 

1s. WAVE MOTION-Waves and wave motion of 
different types and in several media are demon
strated in simple experiments. The phenomenon 
of diffraction is discussed qualitatively and is 
illustrated through procedures in which students 
participate. 

16. MATHEMATICAL INVESTIGATIONS -An intro
duction to mathematical procedures, methods, 
and tools is given which leads students to the 
realization that the more complex manipulations 
are interesting and represent an additional mode 
of expression. The evolution of number systems 
and their applications are presented. Exponents 
are discussed as a means of more rapid calcula
tion and as the basis for logarithms. The slide 

rule is discussed and students will be encouraged 
to construct simple slide rules leading to an un
derstanding of logarithmic scales as the founda
tion for a slide rule. A few of the interesting 
topics in topology may be treated. 

17. APPLICATIONS OF MATHEMATICS TO SCIENCE 
A general treatment of mathematics emphasizes 
its relationship to and use in the other sciences. 

18. SCIENCE TODAY: YOUR WORLD TOMORROW -
The objective of this lecture is to inform students 
and adults about the rapid pace of scientific ad
vancement today. Some things which most people 
consider "science fiction" are shown actually to 
be fact. A forecast is advanced about what the 
world will be like in a generation or two. 

19. SCIENCE EDUCATION IN TODAY'S WORLD -
The rapid progress of science in the modern world 
is outlined in this lecture. Emphasis is placed on 
the need for "John Doe, Average Citizen," to 
support the schools, particularly the rapidly 
expanding science education programs at the 
local level. This material is primarily intended 
for presentation to civic and service groups. 

Your traveling science teacher wishes to 
provide a real service to you and your com
munity. If you have questions concerning 
the program, please call them to his atten
tion or write directly to: 

Traveling Science Teacher Program 
Oklahoma State University 
Stillwater, Oklahoma 

The Teachers 

Allaman Arriaga Brooks Calvi rd 

~ 
'1' 

Compton Estergard Folmar GIii Harlan Harvey Jones Landry 

McGuire Patti Robinson Shinpoch Thaxton Williams Wagner Walley 
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Schaal 

TRAVELING SCIENCE TEACHER PRO(;RAM 
Oklahoma State University 

Stillwater, . Oklahoma · 

---------------- · --------· ---- --------,--------. Address 
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Schacil Vlalt 
a.,o,t for• 

Superintendent _:_ ___ . ___________________________ :.__________ Principal.-------- · -------------------- . ------------

Traveling Teacher - · ------------------------------------- Dates. af Visit -------,--~-----------------'-----------

1. Solar E-i,y _ 
2- Raclcm, Satolllt•1, and Sp- Tra.-1 
3; Mole,.,ln and Motion 
•• Rc,i.1 of a......l RoactfOII 

. 5. Ato111ic Structur• 
6. The Nucl,u1 and Radioactivity 
7. Fl,llon, i'us1on, and Reacton 
a: Radiation . Biology 
9. Space Ago llol"11)' 

10. Geology and Goochomlttry 

l.ec:IO!n Lecture 
No. U.re ind Tim,r Tap~•. 

1 

2 

3 

4 

5 

6 

8 . 

9 

10 

11 

12 

13 

u 
1S 

16 

17 

18 

19 

20 

21 

22 

23 

24 ...... 
25 

LECTURE TOPICS* 

Do Not .Do Not 
Writ.Hen Write H•re 

AudJeRCe 
No. ·Type• 

11. The What, Why, Olld Haw of. Che•l1try 
12. Eloctrlcity and Chemistry 
13. Eloctrlcity and ·ei.ctranlco 
U. Pr .. lew of Phyilca 
15. Wave Motion 
16. Mathematical lnve1tlgatl0111 
17. Appllcatlon1 of Mathe111atl11 to Science 
18. Science Tocloy, Your World TDffll!rrow 
19. Science E,;lucotlon · U\· Toclay'1 World 
2G. The Petrified River 

Grode Suirimary 

Nu111ber of dlfhront . ....... • .... 

Numi,.r of dlffotei,t clionllotry daun 

Number of cllffennt lol!,logy cla1N1 

Number of dlU.rent pne,al jelence ._., .. 

Nu111bor of diffoteiit it,ath clono1 

Number of differ..,. othor ciao-

Total number .of diffennt. cla~1 

Number of phy&ICI 1tvdent1 

Number· of dlemlatry 1tudonh 

Numb!tr of blology 1tvdent1 

Number of g,.....,. .,c16nce 11...i.nt1 

- Number of· moth· 1tudonh 

-,---,-- Nuinber of other aludonh 

(__) AIIOnibly pr._totlona 
No. 

Total number of 1tudent1 

Total number af different 1tudont1 

(~) Number of civic group, 
No. 

(__). Numbor of toodlen mooting• 
No. 

Number of difforont -'ion In aU actlvltlo1 

Number of Khoala repreaontod In aU actlvitlel 

AUDIENCE TYPE* 

P-Phyal~• 
C-che111latry 

0$-GeMral Science 

B-llloloff 
~-la 
A-Au.mbly 

Cl-Civic group1 

T,-Toach,n 

Tatal Aud. New A.,..._ 
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$chool Summary 

Eleni. Jr, Hi. H, S. Phy,. Sec. Gen. Sci. Sec, 

Grades Chem. Sec. Math. Soc. 

No. Pupil, Biol. Sec. Other Sci. Sec. 

Sci. Teacher(•) 

COMMENTS 

Pteose give commenll on the school'• or QR the tndividuc,I teacher'• appreciotloft, need, and intert>1t in the Travelirig Scfence reacher Program. )'ou might wish to 
include on evaluation of the relative 1ucce11 of each lectur• given, An indication of the f,;1culty reaction wo~ld be h~lpful. An'/ activities you hove particlpatecl 
~"' such 01, teoch~r'1 . meetin91, 011emblie1, service clubs, and other 9r~up1 wp_uld be of distinct interest. lncl"de spe.ci~I events of signifil!=anco or amuaement, 

Do ,aot hesitate to exp,~11 yourself freel'/ or to Ulft additional pages. 

----------------------

--------------------------
----------------..-------·-·--·-··-------·-----~------· 

----------~----,,------------------------------------· 
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Weekly Report ~f 
Travel and Purcl\a1e1 

Traveling Teacher ----------·~-----------------.;..--------------- ----------"----·- Pote of Report-------------------- Week of Report_ __ ;..; _________________ _ 
Fill in if diff,rent from .·previous indructions. 
Mail che,k to-Mame-----------------------------------------.-------------- Begi~riing ---------------..------- -------------- ,----------. __ .---------

Addrttn 

Rep~rt below actual travel explaining under "commenh" any deviation from schedule or side trip. If travel is by commercial means, attach explanation and ill• 
elude receipts for tickeh and other tron1:,ortotion costs, 

Deparll.-d: 
Dale Time 

Rt:turncd:_ 
ua,c 'J imc 

List points Visited during the week: 

SUBSISTENCE, (Lod!jin9 ;eceipts must bo attached.) 

Ua1c 8r('akfast 

Cil)' and Slate 

Citt' and Stale 

l)inni;r Supp~r L~aing Toral Daily 
Subsist,cncc 

S1>ct:domc1er Reading 

S1>ccdomcter kcadiug 

Loc:ition 

CASH PURCHAS,ES: Cash purchas,s may be made not fo tJCceed $10.00 per purchase. Receip•s must be attochecl. Need for material, ·or services costing In 
,JCcen of $10.00 should be reportttd to Traveling Science Teacher Program, Okh"Ahoma State Universiti. 

Dale ltcm and Explanation Vcndur Amount 

-
CREDIT CARD PURCHASES, (Ent•• 1peedometer reading on all receipt, and attach to thi, report.) 

Date Chy and State 

COMMUNICATIONS: All communications to OSU should ~e mode collect {FR 2•6211, Ext., 220). list below other·communlcations neceHary to the program. 

hum (Nnmc anll Place) To (Name and l'lacc) Amount 
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. NOTIFICATION OF RECEIPT, List below items of equipment and 1upplle1 received by purch"'e ardor ar from QSU, Attach 1hlpplng· receipt, ar other """5nont 
documenl1. 

Dale Item Rec:elYed From l'rq,al4 COD 

,, 

I ce,tify that all oxpon,oa listed heroin wore Incurred on offlclol bu1lno11 of tho Traveling klome Teacher Program of Oklahoma State UnlvorsltJ, 

Signature 
REPORT ON PREVISIIS, 

Dal•-------------------------------- CIIJ---------------------------------------- School.- : ---------------------------------. -•. ----------· ------

Superlnlendont ------------------------------------------- Ro111C1rk1· ------------------------------------------------------------- .----------

Principal· --------------- · -------------------------------
'" 

Scie"'ce Teacher ---------... -------------------... -------------

Dal•-------------------------------- CIIJ---------------- · ----------------------- School-------------------------- .---· --------------------------
. Suporlntondlftl ---------- ----. --------------------------- Remark•· ---------------------------------------------------~----- .---------------

Pr.inclpal -------------------- · --------------------------

Science Teochor -------------- · ----------------------------

Dat•------·: --------·---------------- CIIJ-----------------------------·--------- School..--.-----------------------------------. ---------•----
.1 

Superintendent ................ ,...•----------;--------... ---------------... Renaark11 ---------------------------------------. -------------------------· -------

Prindpal ----• . ------------------------------------------

klence Tooc~er -------------------------------------·-----

------------------------------ . -------------------------------------------------.. 

Dal•-----------------------· n------- CilJ---------------------------------------- School ----------------------------------------------------. ----

Superintendent ----------.. --------------------------------- Remark11 ----------... --------------------------------------------------------------

Prlnclpal -------------------- .---•--------·· --------- · -----

Science Teacher ------...... ------------------------- ... --------.-

Dale .. ---------------·---------------· CIIJ----------------------·----------------- School..-------------------·---------------------------------·--

Superlnlenclent -----·--------------------------------------- Remark: .. --. ------- · -------------------------. ---------. -----------.. -- ....................... .. 

Principal ----- ·---------------------------------------. __ _ 

Science Teacher --------.--------------------------~--·------

Dal•-------------------------------. ·CltJ------------ -------------------··------- khooL------------------------------------. --------------------

Superinlendant ------------------:-----:.. ........................................ .. Remark11 .. __ ------------------------------------------------ · -----............................... .. 

Principal .. --·----------------------.. --------,..·------- : .,.. ___ _ 

Science Teache, ----------------------- ... ----- ... -------------



TST-3 
1959-60 

l'ravellng ScJence l'eac•er Program 
Oklahoma State University 

Stillwater 

The ccimplotion of this quHllonnalre by the principal and/or· science teacher will bo greatly approeiatod, Tho Information you provide will bo u1od 
a, a p"rt of tho total evaluation of the traveling toacher and the Traveling Scleneo Toocher Program, I< Hlf-ciddro11ed envelope 11 eneloHd for your 
convenlenc-. 

I. G11neral Information: 

(a) Wai tho procedure aatlsfactory for obtaining ,c:hool application,, making schedule,, and Informing ,eloetod 1<hool1? Yea D, Na 0, 

If no, pleat• explain----------------------------------------------

(b) w.,. tho brochures, nowa roloa101, picture mah, atato 1chodule1, etc,. of value to your school? Yu 0, No 0, Explal,-------

(c) Wero one or more now, Item• about the program carried In laeal new1papor1? Yn D, No a. If YH, 11,t. _,., of nowapapora and 

give date(,) If practkali 

II. The Previslt: 

(a) Do you think tho provlalt by the traveling toacl,or waa of aufflclent vc,luo to your school to iu1tlfy tho tilllo and Hpon10 Involved? Ye, 0, No O. 

Explain,------------------------------------------------

(b) Program planning during the prevl,it wa, accompli1hed by the followlng. Indicate by appropriate check,. 

Traveling Teacher 

Superintendent 

High School Principal 

Junior High Principal 

a 
a 
a 
D 

(c) During tho previ,lt, WOI the traveling 1clence teacher 

I. Effective in de,criblng the program? Ye, a. No D. 
2. Cooperative In developing the schedule? YH D, No 0 
3. Succe11ful In gaining rapport with teacher,? Ye, D, No D 

High School Science T e11cher 

High School Math Teacl,er 

Other 

a 
a 
a 

(d) If you wore not completely familiar with the Traveling Science Teacher Program beforehand, did tho teacher'• provl1it adequately prepare 

you for the program? Ye1 D, No O. Explain-------·-----------------------------

-over-

130 
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Iii. The Progl'Qm: 

(a) What 11 your qplnlon concer11ing tho Hloctlon of lecture-demon1trallon topics? ----------------------

(b) What 11 your opinion concerning the selection of deman1trcillan1 and type1 of equipment uHd? ----------------

(c) Do you think the program helped to 1tlmulate Interest In science and Klentlfic careero among your students? Yes D, No 0, Explain....-

(d) Was the program of benefit to teachers? Yes 0, No O. Explain -------------------------

(e) Do you think the program lmpro,ed community thinking toward 1uppart of education? Yeo 0, No O. Explain 

(fl Pleaoe rate the tra,eUng science teacher in each of the following cha.-eri1tlc1. Your opinions wlU · be kept confidential, 

Personallty (circle appropriate number) 

.tleatni111 

Enihuslasm as a teacher 

Ability to lntere1t others 

Knowledge of 1ubject molter 

IV. Su99estlons: 

Excellenl--.-----------··--Paor 

5 " 3 2 

5 " 3 2 

5 " 3 2 

5 " 3 2 

5 " 3 2 

(a) How can the preyisit be made mare effectl,a? ------------------ ·-----------------

(b) How can the program be lmpra•ed? -----------·---------------------------

(c) General comments,-----------------·---------------------------~ 

Date Name 

Retuirn 101 Tit le 
TraveUng Science Te11cher Progro• · 
Oklahom11 State University · 
Stillwater, Oklahomo School 
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Information for 
• Superintendents 
• Principals 
• Science Teachers 
• Math Teachers 

Sponsored by the National Science Foundation and Oklahoma State University 



General Information 

Your school has requested the services of 
the Oklahoma State University Traveling 
Science Teacher Program, which is sup
ported by the National Science Foundation. 
A demonstration-lecturer has been sche
duled in your school and community for 
approximately one week to present a variety 
of science topics to your students and civic 
organizations at no cost to you or your 
school. 

You may share the traveling teacher's 
experience and training. Simple and in
expensive materials and equipment are 
used, much of which can be duplicated by 
science teachers and students, to demon
strate fundamental scientific principles. 
After being selected from scores of science 
teachers throughout a ten-state area, your 
traveling science teacher received thirteen 
weeks of intensive training at Oklahoma 
State University. This training included · 
fundamental concepts and recent develop
ments in mathematics and the sciences. A 
short course in civil and defense mobiliza
tion prepared the traveling teacher in ra
diological detection and radioisotope hand
ling. While in training the traveling teacher 
constructed much of the demonstration 

equipment which will be used with the 
lectures. 

You are encouraged to schedule the trav
eling science teacher for your regular 
classes, student assemblies, science clubs, 
teachers' meetings, PTA meetings, and civic 
clubs. We hope you will invite students and 
teachers from neighboring schools to par
ticipate in this program when facilities, 
time, and interest permit. 

The traveling science teacher will make a 
preliminary visit to your school to com
plete arrangements for the programs to be 
presented during the scheduled period. Lo
cal school administrators and teachers 
should assist the traveling teacher in select
ing topics to complement rather than dupli
cate the regular science program, and the 
demonstration-lectures should be scheduled 
to cause the least possible disruption to the 
regular school program. 

Limited time will not permit the travel
ing teacher to cover thoroughly all the 
subject areas listed here during one week. 
This has been planned to permit adaptation 
to the variety of school schedules encoun
tered by the traveling teacher. 
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Summaries of Demonstration Lectures 

The following demonstration-lecture areas and topics are intended 
only as general guides in the subject-matter areas included in the pro
gram. Flexibility of presentation, allowing for an expression of the 
traveling teacher's individual background and organization, are desir
able. Specific topics should be selected in conference with the traveling 
teacher which will supplement the regular program in any particular 
school. To insure the best utilization of this activity by your school, 
presentations may vary considerably in content or in technical detail 
so as to make them more desirable for varying grade-levels. Demonstra
tions are, wherever practical, integrated into each lecture. 

1. BIOLOGY - Lectures on modern aspects of 
biology, which deal with any one of several 
specific topics, may be presented. Some examples 
are: "Radiation Biology;• "Space-Age Biology," 
or "Biological Implications of Other Modern 
Sciences." 

2. CHEMISTRY - Chemistry students could be 
given lectures on such special topics within the 
discipline of chemistry as 'Electricity and Chem
istry," "Atomic Structure," "Rates of Chemical 
Reaction," or "Molecules in Motion." 

A general lecture entitled "The What, Why, & 
Elow of Chemistry" could be presented to non
:hemistry students. The purpose of this talk 
would be to enlighten and inspire them to appre
:iate the importance of chemistry in our modern 
world. This lecture could either give beginning 
1tudents a preview of chemistry in our modern 
world or be used to inspire more pre-chemistry 
1tudents to take a chemistry course. 

3. EARTH SCIENCE - Lectures on various 
'acets of the earth sciences might be given to 
Llmost any class. "Geology and Geochemistry·• 
night be presented to one group, whereas "Rocks, 
~inerals, and Fossils" might be more successful 
Lt a different grade level. 

"Meteorology" or "weather" might be used as 
opics for lectures on the elements of climate and 
veather according to the desires and needs of 
L particular class. 

4. MATHEMATICS-A lecture on "Mathemati
:al Investigations" could be used to introduce 
,he evolution of number systems, calculators, 

exponents, slide rules, or other tools of the 
mathematician. "Applications of Mathematics to 
Science" would serve to demonstrate the inte
gration of mathematics into the various fields 
of modern scientific endeavor. 

s. PHYSICS - Various areas of classical phys
ics such as The Gas Laws, Diffusion, Electricity 
and Electronics, or Wave Motion could be em
phasized in classes where specific emphasis on 
these topics is desired. 

Demonstration-lectures may also be presented 
on topics in modern physics such as "Atomic 
Structure," "The Nucleus and Radioactivity;• 
"Fusion, Fission, and Reactors," "Solar Energy," 
or "Rockets, Satellites, and Space Travel.'' 

A presentation under the title of "Preview to 
Physics" could be aimed at showing pre-physics 
students just what is involved in a study of 
physics. This sort of presentation could well 
serve to increase future enrollment of physics 
classes. 

6. GENERAL LECTURES -To ClVlC and service 
clubs would emphasize the support needed from 
"John Doe, Average Citizen" for public schools. 
The effect that the rapid pace of science has had 
on education is emphasized. The purposes and 
methods of the Traveling Science Teacher Pro
gram are presented briefly. Assembly programs 
for schools can be presented to any group from 
elementary to senior high level in a manner that 
is intended to emphasize the need for students to 
learn more about science and its implications. 
Excerpts from various topical lectures commonly 
constitute the bulk of the assembly presenta
tions. 



Barham 

•• George Osner Pace Roy 

Your traveling science teacher wishes to 
provide a real service to you and your com
munity. If you have questions concerning 
the program, please call them to his atten
tion or write directly to: 

Brewster 

Seifert 

Traveling Science Teacher Program 

Oklahoma State University 

Stillwater, Oklahoma 

I 
-4r ,._ 

Ifill~ l .,.; 
Cook Freeman Gamble 

Sharpe Spreadbury Wall 
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1959-6o TRAVELING SCIENCE TEACHER SELECTEES 

Three Strongest Areas 
Name and .Address of Age and Semester Hours Degrees 
Travelin~ Teacher In Each Held 

Ava Lee Allaman 23 Biology 38 B.S. 
Harrisonville, Missouri Chemistry 30 
(relocated from Woodward, Physi~s 10 
Oklahoma) 

Jesse Arriaga 25 Chemistry 41 B.S. 
San Antonio, Texas Ma.thematics 21 

Physics 16 

Alice Brooks 34 Chemistry 33 B.S., M.S. 
Ozark, Arkansas Biology 25 

Ma.thematics 20 

~rry Calvird 34 Mathematics 42 B.S. 
Denison, Texas Physics 12 
(relocated from Chemistry 8 
Walsenburg, Colorado) 

Charles Compton 28 Mathematics 34 B.S., M.F.d. 
Andrews, Texas Physics 16 

Chemistry 8 

LeRoy Estergard 41 Mathematics 26 B.S., M.N.S. 
Jones Mills, Arkansas Biology 18 
(relocated from Physics 15 
Agu~ Dulce, Texas) 

Jack Folmar 47 Ma.thematics 25 B.S., M.A. 
Beaumont, Texas Chemistry 20 

Physics 7 

Jessie Jean Gill 39 Chemistry 34 B.S., M.F.d. 
Lake Providence, Louisiana Ma.thematics 21 

Physics 10 

William Harlan 50 Mathematics 33 B.S., M.F.d. 
Liberty, Texas Chemistry 22 

Biology 8 

Donald Harvey 39 Ma.thematics 30 B.S., M.Ed.. 
Ge.te, Oklahoma Physics 19 

Chemistry 10 
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1959-60 TRAVELING SCIENCE TEACHER SELECTEES (Continued) 

Three Strongest Areas 
Name and Address of Age and Semester Hours Degrees 

Traveling Teacher In Fach Held 

Claude Jones 35 Biology 95 B. S., M.S. 
Yale, Oklahoma Chemistry 34 

.Mathematics 17 

Joe Landry 25 .Mathematics 18 B.S. 
Baker, Louisiana Biology 16 

Chemistry 16 

Walter McGuire 54 .Mathematics 22 B.S., M.S. 
Dora, New Mexico Physics 20 

Chemistry 16 

Frank Patti 32 .Mathematics 29 B.S. 
Salina, Kansas Chemistry 16 
(relocated from Biology 11 
Hammond, Louisiana) 

W. C. Robinson 44 Physics 50 B.S., M.S. 
Albuquerque, New Mexico .Mathematics 42 
(relocated from Chemistry 17 
Clovis, New Mexico) 

John Shinpoch 27 Biology 27 B.S. 
Flat River, Missouri .Mathematics 12 
(relocated from Chemistry 11 
Mangum, Oklahoma) 

Ben Thaxton 40 Ma.thematics 48 B.S., M.S. 
Denver, Colorado Chemistry 22 

Physics 14 

John Wagner 50 Physics 20 B.S. 
Sulphur Springs, Texas Chemistry 14 

Biology 10 

Norman Watley 33 Mathematics 29 B.S., M.S. 
Tulsa, Oklahoma Physics 20 

Chemistry 8 

Samuel Williams 44 Chemistry 67 B.S., M.S. 
Houston, Texas Physics 12 

.Mathematics 8 



GUEST LECTlOO!RS 

June 29 - Richard F· Buck, Project Director of the Oklahoma State 

University Research Foundation. "Space Research" 

July 6-7 - Ellsworth Obourn, Sc;i.ence Education Specialist, U. S. 

Depart~nt of Health, F.q..ucation and Welfare. "Science 

Education" 

July 14 - Daryl c. Chapin, Research Scientist, Bell Telephone 

Laboratories. "Solar Batteries" 

August 3 - H. T. Orville, Retired Navy Captain and Chairman of the 

President's Committee on Meteorology. "Meteorology and 

Weatner Control" 

August io - Herbert A. Bevis, Division of Occup~tional Health, Texas 

August 
26-28 

State Health Department. "Health Physics" 

- Tom Taylor, Radiological Training Officer, Region V, U. s. 

Office of Civil and Defense Mobilization. 

Irene Boone, Los Alamos National Laboratory. 

Tom Shipman, Los Alamos National Laboratory. 

Ed Kanady, Oklapoma Office of Civil Defense. 

TillmEl,n Witt, Regio~ V, U.S. Office of Civil and Defense 

Mobilization. "Radiological Defense" 

139 



GUESTS ATrENDING THE CONFERENCE OF Si;i.'ATE DEPARTMENT OFFICIALS 

w, M, Locke, Supervisor of Instruction, Arkansas State Department of 
Ed:ucation 

Curtis C. 4,ve, Supervi$or of Instrµction, Arkansas State Department 
of F.ducation 

Chau.neey Coor, D:Lrector of Secpnd.ary Educ:;ation, Arizona State Depart .. 
ment of :Education 

Frank .Anderson, Coordina.tor of Science Activit;I.es, Colorado State 
Department of Education 

140 

G~ L. Cle;Land, Div:lsion of Instructional Services, Kansas State Depart,.. 
ment of Education 

c. c. Rice1 Curriculu.m Director, Kansas State Department of Educ~tion 

II. Pat Wardlaw, Assistant Commissioner of Education, Missouri State 
Department of '.EQ.ucation 

Clarence Lange, Speciali$t in. Science, Missouri State Department of 
Education 

S, K. Alexander, Nebraska State Department of Education 

Raymond A~ McGuire, Curr:i.cu:t,um Director and Coordinator, Title IlI, 
Nevada State Department of Education 

(;eorge Mc&ne, Director, Title III, NDEA, New Mexico State Department 
of FA.ucation 

Geo:t'ge P. Wh:1:t!i:?, Aseistant Superintendent of Pu~lic Instruction, New 
Mexico State Department of :Education 

Oliver }lodge_, Oklahoma State $uperintend~nt of Public Instrt,tction 

~rl Cross, Administrator of Defense Ed~eation, Oklahoma State Depart~ 
ment of F.Q,ueation 

J. w. Ed.gar, Commissioner of Education, Texas Education Agency 

Paul Kantz, Director of Gl.lidance and Supervision, Texas Education 
Agency 
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1960~61 TRAVELING SCIENCE TEACHER SELECT~S 

Na.me and Address of 
Tzlaveling Teacher 

Fra.nk L. Brewi:Jte;r 
'l'ucson, Arizona 

Grover M. Barham 
Monette, A:rkansas 

Charles Cook 
Ruston, LouisiailB. 

E. D. F:r;-eeman 
Aust:J.n, !eex,s 

Dean Dee Gamble 
Hutchinson, Kansas 

Lloyd E. Gec»:"e;e 
Julesbur~, Coiorad~ 

Richard Os:ner 
AlQuquerque, Jew Mexico 

Age 

28 

Areas of Preparation and 
Number of Semester Degreeti 

Hours In Each Held 

Chemistry 36 
Physics 12 
Biology ll 
Ma.thematics 16 

Chemistry 8 
Physics 14 
Biology 8 
Ma.thematics 27 
F.ducation 30 

Chemistry 17 
Physics 13 
Biology 16 

. Ma.thema.t:I.cs 1 

Chemistry 16 
Phydas 16. 
Biology 30 
Ma.thematics 13 
F.a.rth Science 1 

Chemistry 50 
Physics 18 
Biology '$ 
Ma.thematics 30 
F.arth Scienqe 7 

BiQlogy 26 
Chemietry 13 
Physics 10 
Mat~ematics 8 
F4ucatien 20 
F.a.rth Sciences 19 

Chemistry 
Pb,yeics 
:Biology 
Ma.thematics 
F.a.rth Science 

43 
13 
3 

41 
5 

B.A. 

B,S. 

:s.s. 

B.S. 1 M.F.d. 

:s.s. 

B.S., M,Ed. 
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1960 .. 61 TRAVELlNG SCIENCE TEACHER f3ELECTEES (Continued) 

Name and Address of . 
Traveline5 Teacher 

Lee Roy Pace 
Linda.le, Texa.s 

Jack E. Roy 
Greenfield., Missow:-i 

Ed.ward M. Seifert, Jr. 
Cameron, Missouri 

GlynH. Sharpe 
Stillwater, Oklahoma 

Wenda.J..l Spread.bury, Jr .. 
Austin, Texa1:1 

Charles E. Wa.l:L .... 
Perkins, Oklahoma 

Age 

~9 

35 

27 

46 

Areas of Preparation an(i 
Number of Semester Degrees 

Hours In Fach Held 

Chemistry 31 B.S., M.E,d. 
Physics 8 
Biology 19 
Ma.theme.tics 36 
Education 60 

Chemistry 13t B.S., M.S. 
Pl'l.ysios 16 
Biology 25 
Ma.thematics 26t 
Education 43-t 

Cbemistry 13 
Physics 16 

A.B. 

Bielo~ 31 
Mathematic$· 6 
Fid,ucat:J.on 15 

Chemistry 23 
:rhysics 24 
Biology 6 
Ma.thematics 33 
Education 5:J. 
Far th Science 14 

Chemistry ·.····6 
Phyeics 8 
:Biology 17 
Ma.thematics 10 
~uca.t:i,on 12 
Earth Science 30 

Chemistry 19 B.S., M.S. 
Physics 18 
Biology ~5 
Ma.the:ma.ties 16 



Name and Ad.dress of 
Supervisor 

J. F. Bischof 
Colorado Springs, Colorado 

F.dward F. Bryan 
Ok1ahoma City, Oklahoma. 

Joe A. Cardenas 
San Antonio, Texas 

Katherine P. Chambers 
Overland, Missouri 

Hampton Crowder 
Stillwater, Oklahoma. 

. 1960-61 SUPERVISORY PERSONNEL ~NEES 

Age 

60 

52 

29 

57 

Areas or Preparation and 
Number of Semester 

Hours in Each 

Chemistry 
Physics 
Ma.thematics 
F.ducation 

Chemistry 
Physics: 
Biology 
Ma.thema'ties 
Education 
Earth Science 

Chemistry 
Physics 
!Biology 
Ma.thematics 
'F.ducation 

'Chemistry 
1?hysics 
""Biology 

: Mathematics 
F.ducation 
F.arth Science 

54 
10 2/3 
1.7 2/3 
26 

4 
4 

18 
24 
51 
4 

16 
4 
9 
6 

78 

18 
J.6 
80 

8 
70 
6 

Degrees 
Held 

A.B., A.M. 

B.S., M.A. 

B.A., M.F.d. 

A.B., M.S., Ph.D. 

45 Chemistry 8 B.A., M.F.d. 
Physics 4 
Biology 23 
Mathematics 31 
F.ducation 49 

Years 
Teaching 

Exp_erience 

37 

34 

10 

35 

20 

~ w 



1960-61 SUPERVISORY PERSONNEL '1'RAillEES (Continued) 
',. 

Areas of Preparation and. Years 
Name and Address of Age Number of Semester Degrees Teaching 

Supervisor Hours In Fach Held Experienee . 

Denman C. Evans 
Stillwater, Oklahoma 

Claude F. Jones 
:Stillwater, Oklahoma 

William T. Kinniell 
Austin, Texas ·. 

Kaye H. Martin 
Carlsbad, New .Mexico 

48 

38 

31 

34 

. Chemistry 
Physics 
Biology 
)oh thematics 
JM.ueation 
Farth Scienee 
·'.<:i. ·-...,1.. 

Chemistry 
Physics 
Biology 
Mathematics 
Education 

Chemistry 
Physics 
Biology 
Mathematics 
Fducation 

C,hemistry 
Physies 
Biology 
Ma.thematics 
Fdueation 
Farth Science 

4o 
22 
22 
a4 
72 
11 

32 
14 
91 
17. 
27 

33 
11 
27 
13 
6o 

28 
20 1/3 
47 1/3 
9 

27 
3 

B.S., M.F.d .. , M • .S.· ·26· 

B.S., M.S. 9 

B .. S., M.~. 10 

B.S., M.S. 8 

i: 



196o-61 SUPERVISORY PERSONNEL TRAINEES (Continued) 
I . 

Areas of Preparation and Years 
Name and Address of .Age Number of Semester Degrees .Teaching 

Supervisor Hours In Each He1d Experience 

'Dewey H.. Miner 
Kansas City, Missouri 

Joseph A. Strwthers 
Colorado Springs, Colorado 

J. F. Thompson 
Claremore, Oklahoma 

Ed.ward James Vaughn 
Jef'ferson City, Missouri 

62 

.· ,! 

29 

54 

32 

·Chemistry 
Physics 
Biology 
Mathematics 
Education 

Chemistry 
Physics 
13io1ogy 
Mathematics 
Education 

Chemistry 
Phy-sics 
Biology 
Mathematics 
Education 
Farth Science 

Chemistry 
Physics 
Biology 
le thematics 
Education 

16 B.S., M.S. 37 
13 
62 
12 
33 

28 B.A., M. B.S. 3 
33 
22 
31 
24 

7 B.S., M.S. 30 
4 

.16 
10 
50 
6 

5~ B.S., M.Ed.. 3 

l 
15 
45 

~ 
\J1 
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HIGH SCHOOL OPINION POLL 

(Reprinted from Report of Poll No. 50 of the Purdue Opinion Panel by permission of Or. H. H. Remmers.) 

:TIONS: Read each statement carefully. Then place an "X" in the space 
to the right by the answer you choose. 

The scientist is not able to have a normal family life. 

Scientists are more likely to be mentally ill than people who are engaged 
in other types of work. 

The scientist is more likely to be unpatriotic than other people. 

All scientists should be employed by the government so that control can 
be kept over their findings. 

Scientists are more likely than most people to listen to both sides of an 
argument. 

Most scientists are not religious. 

The scientist's attitude of questioning is all right for problems of physics and 
chemistry, but should not be applied to such things as religion and morals. 

Most scientists are geniuses. 

The scientist seeks to find out the truth with no thought of the consequences 
of his work, 

Scientists are usually impractical in the way that they try to solve the 
problems of everyday living. 

Most scientists are more than a little bit "odd." 

Things like the development of the atom bomb indicate that scientists 
have little regard for humanity. 

Scientists who work in colleges and universities are so removed from 
everyday life that they have little to contribute to practical problems. 

Scientists are likely to be more radical about matters outside of their own 
field than non-scientists. 

Scientists are more willing than non-scientists to sacrifice the welfare 
of others to further their own interests. 

The willingness of the scientist to reject traditional beliefs may lead to 
confusion and disorder. 

I would view with suspicion any findings reported by a scientist of certain 
other countries. 

Science courses are boring. 

Since every person is different, it is impossible to establish scientific laws 
of human action. 

The goal of science is to benefit mankind. 
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21. Scientific training leads to good citizenship. 

22. If it were not for science, we would still be living in ignorance and disease. 

23. Scientific studies are conducted in the laboratory rather than in the actual 
world. 

24. Although science may be able to understand and control some things in the 
physical world, it can never hope to understand and control human action. 

25. Science has its place but there are many things that can never be under
stood by the human mind. 

26. Scientific methods should be applied to human problems like segregation 
and poverty as well as to machines and modern conveniences. 

27. Since man has a soul, it is immoral to study him by scientific methods. 

28. Money should not be given for scientific research unless it has immediate 
practical value. 

29. The widespread cruelty of man to his fellow man is largely a result of 
the immoral use of scientific findings. 

30. Science is immoral because it rejects some of the teachings of the Bible. 

YES 
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31. Do you think that you would like to be a scientist? 
'------!. 

UNDECIDED, PROBABLY YES 

UNDECIDED, PROBABLY NO 

NO 

STUDENT DATA PLACE AN "X" IN CORRECT SPACES 

Age Present Grade Name of Science Course Science Courses 
You Are Now Taking Already Completed 

12 D Eight D Physics D Physics D 
13 D Nine D Chemistry D Chemistry D 
14 D Ten D Biology D Biology D 
15 D Eleven D General Science D General Science D 
16 D Twelve D 8th Grade Science D 

BOY D 7th Grade Science D 17 D 
D 

GIRL D 18 

·-"'"-, -~ ---------------------- ------------------------------- -- .......... .. .. . ........ .. .. 

STUDENTS-DO NOT MARK IN TH E S E SPACES 

(1) (2) (3) (4) (5) (6) (7) 

(8) (9) (10) (11) (12) (13) (14) 

2 

2 

2 

2 

2 

2 

3 



SELECTION OF THIRTY OKLAHOMA HIGH SCHOOLS FOR CONTROL GROUP 

The "List of Oklahoma High Schools" numbered 1-661, which was compiled from the 1959-60 Oklahoma 
Fduca.tional Directory, Bulletin 109-1, was used for this selection. Thirty school numbers were 
selected at random, using the Table of Random Numbers" on pages 568-9 of Statistics In Fducation, by 
Merle W. Tate, the MacMillan Company, New York, 1955. Start, Row 1, Columns 15, 16, 17, (number is 
716) and proceed down, thence to Columns 18, 19, 20, until thirty numbers are selected. The numbers 
selected and schools in the list of Oklahoma high schools whose numbers match these random numbers 
are: 

Number of Traveling Science Teacher 
School Number School Name Post Office County High School Visit Scheduled 

Address Teachers 58-59 59-60 6o-61 

1. 2J~ Duke High Duke Jackson 5 No No No 
2. Delhi High Delhi Beckham 4· No No No 
·3 •, 424 Red Rock lligh Red Rock Noble 7t No No No 
4. 164 Bristow High Brista., Creek 3 No No No 
5. 500 Wyandotte High Wyandotte Ottawa 13 No No No 
6. 237 Jefferson High Jefferson Grant 4t No No No 
7. 181 Clinton High Clinton Custer 26 No Yes No 
8. 546 Rattan High .Rattan Pushmataha '6 No No No 
9. 476 Preston High Preston Okmulgee 5 No No No 

10. 442 Arcadia High Arcadia Oklahoma 4 No No No 
11. 359 Turner High Burneyville Love 4t No No No 
12. 569 Trilby High Macomb Pottawatomie 3 No No No 
13. 45 Helena High Helena . Alfalfa 11 No No No 
14. 496 Fairland High Fairland Ottawa 11 No No No 
15. 422 Orlando High Orlando Noble 5 No No No 
16. 218 Lindsay High Lindsay Garvin 24 No No No 

.17. 95 Hinton High Hinton Caddo 9 No No No 
18. 448 Fdmond High Fdmond Oklahoma 22 No No No 
19. 356 Greenville High Marietta Love 3 No No No 

531 Latta High Ada Pontotoc 8 No No No f-' 
20. + 

\0 



SELECTION OF THIRTY OKLAHOMA HIGH SCHOOLS FOR CONTROL GROUP (Continued) 

Number of Traveling Science Teacher 
School Number School Name Post Office County High School Visit Scheduled 

Address · Teachers 58-59 59-6o 6o-61 

21. 194 Oakwood High Oakwood Dewey 4 No No No 
22. 345 Prague High Prague Lincoln 8 No No No 
23. 116 Lone Grove High Lone Grove Carter 7 No No No 
24. 250 Arnett High Hollis Ellis 5 No Yes No 
25. 73 Bennington High Bennington Bryan 10 No No No 
26. 64 Sayre High Sayre Beckham 15 No No Yes 
27. 271 Wetumka High Wetumka Hughes 11t No No No 
28. 252 Hollis High Hollis Harmon 16 No No No 
29. 16o Ketchum High Ketchum Craig 4 No No No 
30. 138 Noble High Noble Cleveland 16 No No No 

Note: Control group will exclude Numbers 7, 24, and 26, above, since they have been scheduled 
for a Traveling Science Teacher visit. 

I-' 
\JI 
0 



School 
Code 

Number 

1 

2 

3 

School Name 
Address 
Traveling Science Teacher 

Harrison High School 
Harrison, Arkansas 
Grover Barham 
Clifton High School 
Clifton, Arizona 
Frank Brewster 
Bernice High School 
Bernice, Louisiana 
Charles Cook 

SUMMARY OF DATA ON EXPERIMENTAL SCHOOLS 

School Personnel 
*Signer of Test Permission 
Card 

Prin.: Joe K.aus 
Sci. Tchr.: JoAnne S. Rife* 

Supt . : Guido P. Cislaghi* 

Prin.: James B. Graves* 
Sci. Tchr.: Loette McIntosh 

Pupils 
and 

Grades 

500·
(9- 12) 

250 
(7- 12) 

107 
(1-12) 

~~---I.lanoHlgh-Schoor- ------ Supt-::--c. M. Nalls* ------- ------220 

5 

6 

7 

Llano1 Texas Prin.: J.E. Moore (9- 12) 
Fd Freeman Sci. Tchr.: J. A. Gulden 
Greensburg High School Supt.: D. L. Miller* 
Greensburg, Kansas Prin.: None 
Dean Gamble Sci. Tchr.: D. L. Miller 
Scottsbluff High School Prin.: Harold Reeves 
Scottsbluff, Nebraska Sci. Tchr.: 
Lloyd Geor~e 
Montezuma Co. High School 
Cortez, Colorado 
Richard Osner 

Prin.: 
Sci. Tchr.: 

167 
(9- 12) 

911 
(9- 12) 

)00 
(9-12) 

8 Wortham High School Prin.: V. W. Goodwin* -- --- -- ---8o 

9 

Wortham, Texas (l-12) 
Lee Roy Pace 
Reorganized School Dist. 1 
Augusta, Missouri 
Jack Ro;y: 

Supt. : Sydney J. Wade* 
Sci. Tchr.: R. H. Leonard 

59 
(7-12) 

Visit and 
Pre-visit 

Dates 

Nov. 7- 11 
Sept. 20 

Nov. 7- 10 
Sept. 20 

Nov. 7- 11 
Oct. 31 

Nov. 7- 9 
Oct. 11- 14 

Nov. 7- 10 
Sept. 20 

Nov. 7-11 
Oct. 24-26 

Nov. 7- 11 
Oct. 31- Nov. 4 

Nov. 7-9 
Oct. 31-Nov. 4 

Nov. 7- 11 
Oct. 31-Nov. 4 

I-' 
\Jl 
I-' 



SUMMA.RY OF DATA ON EXPERIMENT.AL SCHOOLS (Continued) 

School School Name · School Personnel Pupils 
Code Address *Signer of Test Permission and 

Number Traveling Science Teacher ~~Ca_r_d~~~~~~~~~~- Grades 

75 
(9-12} 

10 Piper High School Prin.t Merle Harlan* 
Piper, Kansas Sci. Tchr.: v. I. Morey 
F.dward Seifert 

11 l)eBeque High School Supt.: Dariel Clark* 53 
DeBeque, Colorado Prin. : Armand DeBeque (7-12) 
Glyn Sharpe Sci. Tchr. : E. J. Bodnar 

12 Whiteface High School Supt.: W. A. Skinner* 125 
Whiteface, Texas Prin.: Charles Booz (9-12) 
Wendall Spreadbury Sci. Tehr.: Charles Puckett 

13 Riverside Indian School Supt.: Albert Pyles 225 
Anadarko, Oklahoma. Prin.1 Walter Owsley (9-12) 
Charles Wall Sci. Tchr.: Virginia w. Dell 

Visit and 
Pre-visit 

Dates 

Nov. 7-9 
Oct. 24 

Nov. 7-10 
Sept .. 19-24 

Nov. 7-9 
Nov. 4 

Nov. 7-11 
Oct. 3-4 

I-' 
VI 
ro 



SAMPLE OF INITIAL CONTACT LETTER TO CONTROL SCHOOLS 

OKLAHOMA STATE UNIVERSITY 
College of Arts and Sciences 

STILLWATER 

Arts and Sciences Extension 

Mr. Roy Rousey, Principal 
Fairland High School 
Fairland, Oklahona 

Dear Mr. Rousey: 

October 5, 1960 

I am undertaking a project to measure the changes in attitudes 
of high school students toward science and scientists over a speci
fied period of time. Fairland High School was selected, using ran
dom procedures , to take this test. Your cooperation will be greatly 
apprec~ated. 
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This will involve your administering a brief opinion poll to one 
of your classes on two specified dates, The time required for each 
testing is approximately thirty minutes. Detailed instructions will 
accompany the test packet which will be nailed to reach you on or be
fore October 17. The second packet will reach you on or before Decem
ber 5. 

Results of the entire testing poll will be sent to you at a later 
date if you desire. We honestly believe that some worthwhile and sig
nificant conclusions nay be drawn from this study. 

~ 
Claude W. Gatewood 

CWG:ps 



SAMPLE OF INITIAL CONTACT LETrER TO EXPERIMENTAL SCHOOLS 

OKLAHOMA STATE UNIVERSITY - STILLWATER 

Traveling Science Teacher Program 
FRontier 2-6211, Ext. 220 

Mr. Holland Payne, Science Instructor 
Scottsbluff· High School 
Scottsbluff, Nebraska 

Dear Holland: 

October 4, 1960 

High schools which will be visited by a Traveling Science Teacher 
during the week of November 7, 1960, have been selected to participate 
as test schools in the .evaluation study which was mentioned in our · 
earlie:r; co:r;respondence. This group includes Scottsbluff High School. 

The tests are brief, requiring only about a ·half hour of class 
time and will need to be given to only one class. Detailed instruc
tions will accompany the test packet which you will receive on or before 
Monday, October 17. You will receive the second packet of tests on or 
before Monday, December 5~ 

As the tests deal with attitudes toward science and scientists, the 
results of this .pre- and post-testing will be indicative of changes in 
these attitudes. It is, therefore, imperative that the participating 
students do not know the real significance of the tests. The tests bear 
no identifying-narks. Mr. George, the Traveling Science Teacher, does 
not know which schools have been selected and should not be told as this 
might · well lessen the efficacy of the testing program. 

Your cooperation in this matter is most sincerely appreciated. 

CWG/rlj 

Claude W. Gatewood 
Coordinator 
Traveling Science Teacher 
Program 



SAMPLE OF SECOND LRL'TER TO CONTROL SCHOOLS 

OKLAHOMA. STATE UNIVERSITY 
College of ~ts and Sciences 

STILLWATER 

Arts and Sciences Extension October 14, 1960 

Mr. William o. !omlinson 
N9ble High School 
Noble, Oklahoma. 

Dear Mr. Tomlinson: 

The enclosed tests a.re the oues mentioned in my letter 9t 
Oct.ober 5, 1960. 

'rb,ese tests should be giveu on Wednesday, October 19. It' this 
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date is impractical, then they should be given on the eighteenth or 
twentieth. The "Instructions for Administering the High School Opinion 
Poll" should be read by the person administering the test before the day 
thef are to be given since the instructions include the determination of 
whicll cl.ass is to 'be given the te.sts. The results should not be dis .. 
cussed with students until after the second test is given in December. 
The students should not be told there will be another test. 

If you would like to have a copy of the results of tbis study, let 
me know e.nd I will be happy to send one as soon as the study is com
pleted, The stamped return envelope is enclosed for your conve~ience 
in returning the tests. 

Again, thank you for your cooperation and efforts in this study. 

CWG/mg 
EI;i.c. 

Claude W. Gatewood 



SAMP:LE OF SECOND Lli.'l"fER TO EXPERIMENTAL SCHOOLS 

OKLAHOMA STATE UNIVERSITY - STILLWATER 

Mrs. Jo.Anne S. Rife 
Hs.rrison·High School 
Harrison, Arkansas 

Dear 1'Jfr."s. Rife:' 

Traveling Science Teacher Program 
FRontier 2-6211, Ext. 220 

October J,4, 1962 
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The enclosed tests are the ones mentioned in my letter of Oct. 4, 
196o. 

'l'hese tests ·Should be given on Wednesday, October 19. . · If' this date 
is impraetical/''then they should. 'be given on the eighteenth· o:r twent;l.eth. 
The "Instructions for Administering the High Sohool-.Opiniori.·Poll" should 
be read by the person administerit1g the test bef orEi ''.:the day they are to 
be given since the instructions include the determ?-na,ion ·o:f\iwhich class 
is to be given the tests. · .. 

'fhe,'l.'raveling·Science Teacher, M;r. Grover Barfia:fu.,;does not now 
know a.bout these ·:tests and. sbould not be told. The. students. should 
also be kept una:ware of the true. significance of these tests. The 
local teacher should not discuss results of this test<withthe students 
until after the second test is given in December. ··~e E!tU~ents should 
not know there is going to be another test. 

The stamped return envelope is enclosed for your conven~ence in 
returning the tests. 

Claude w. Gatewood 

CWG/mg 
Enc. 
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INSTRUCTIONS FOR ADMINISTERING THE HIGH SCHOOL OPINION POLL 

To the Teacher: 
This is the initial test in a. pre .. post test situation and should-be 
given on or about October 19. The second test is to be sent to you 
on or about December 5 to be ·· administered · on December 7. The stu: 
dents snould ~ know of this second test. You should not discuss 
the test or the test results with students until.after the second· 
test:· has bee~ administered~ · Procedure for ·selecting the test class 
a.rid administering the testare listed below~ Since each student's 
de.ta. £or both·tests must·be punched onto the same IBM ca.rd, it is 
imperative that you identify·each~ttideht's pa.per with some number 
or sri.nbol. (Itern·3 .. A-below·shows·one way in which this can be 
done.) . These ;l.d;entifying numbers willbe marked on the secorid 
tests before tney are sent to you in December so that a.·given stu .. 
dent's pa.per can later be matched with his earli~r test. 

.. -· 

l. Selection of the Class To Be Given the '!'est: 
The test class should·be·a class in whatever science is offered 
this year at your lowest·senior hiSh grade level. (General Science 
or Biology in most cases~) If only one section of that science 
crurse exists, then that section is the test group. If more than 
one section exists, then one of them should be selected by tossing a 
coin or by some other random method. The test should be given at the 
first of the period so that ample time is allowed for students to 
answer all items and complete the student data section. 

2, .Af'ter the Test Papers Have Been Distributed to the Class: 
You should read the following instructions aloud to the class. (You 
may read twice if requested.) 

''This is a test to determine what your personal opinions 
or attitudes are concerning the 31 statements listed. 
Please read each item carefully, then mark an 'X' in the 
column which most nearly expresses your opinion about the 
statement. There should be no questions or discussion of 
these statements as we ~re seeking your own opinion about 
them~ When you have finished the 31 questions, complete 
the student data section, on the back of the page, and 
hand your paper in. 11 

3. As Students Turn In Their Papers2 the Teacher Should: 
Make sure the test is completed, then turn the test over and in 
the numbered blocks at the bottom of the back page of each stu~ 
dent's paper: · 

A. Put in Block Number l the student's number, according to 
your roll call book~ (The second test to be sent to you 
in December will be marked with this number so that a 
given student's score on both tests can be identified 
by this number. ) 
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:13. Put in:Slock·Number4 one of the numbers as indicated belc:>Wt 
"l" it' the student is in the upper fourth of the class. 
"2" it'the·studentis in·the seconQ. quartile of the cl.ass. 
113 II if the Student iS in the third quartile Of the ClaSS • • 
"4" if t})e student is in the lowest quartile of the class. 

4. 'Ui~re Are 4o Tests In The Pack.~t. 
Please return · tlle unused tests, ·· together with the completed ones, in 
the stamped, return envelope provided t'c»: this purpose. 



SJ\MPLE OF THIRD U,"fTER TO COw.I;'ROL Al\lD EXPERIMENTAL SCHOOLS 

OKLAHOMA STATE; UIUV~SITY 
College of Arts and Sciences 

S'l'ILLWA'!'ER 

November 26, 1960 

Mr. William o, To:mlinson 
Noble High Sc~ool 
Nobl~, Oklah,oma 

Dear.Mr. Tomlinson: 
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'l'haiut you for your cooperation in administering the first of the 
two opinion ~ests. The secon~ (and final) packet of tests is enclosed. 
They should be given during the. week of December 5-9, preferably on 
Wednesday, December 7, This should be done by the same person who 
administered the first packet of te~ts. 

An instruction sheet is included in the test packet an~ should be 
read prior to the administration of the test since it contains instruc
tio~s for making sure each student receives the cor+ect paper. 

T.Qa.Ilk you for you~ cooperation and efforts in this study. A copy 
of the results will ~emailed to yoµ as soon as they are published. 

CWG/mg 
Epc. 



To The Teacher: 

INSTRUCTIONS FOR Ta:E SECOND ADMINISTERING OF 
THE HIGH SCHOOL OPINION POLL 
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'rilts is the $econd test in a'pre-~ost test situation arid should be 
given on or about Oecember 7, 196<). Please read the following 
instructions carefully. 

1. Be sure that the s$me cle.ss which took t~e first test is the 
one which takes the second test. 

2 •. Block number (1) at the bottom of the revers~ side of the 
sheet is :ma~ked.with thesame :rium~rwhich·you placed in the 
corresponding block on the first tEu,t. Be sure $ach p~per is 
given to the· student whos·e· number is in this block. 

- . - .. 

3. After the test p~:ers have been ·distributed to the c]Ja.ss, you 
should read the·following instructions aloud to the class, You 
may read it twice i:f requested:. - .... 

"Thi$ .. is-. a· "te11t·:to: determ!ne:··what· your personal opinio~$ .. o:r;, 
attitudes·· a.re coiiciernfng'the·-31'·:statemerrt-s l,isted:. "Please 
reeid. ·each: it~m:·oarefulq; tnen··triark a.n ··x·· ;ln the:: column " 
which most. nearly J expre-sses your op:biton. about the statement O 

There suoul,d·'be·no'quest-fons·· or disctissioii' of these" state .. 
men.ts as we a.re· seeking· your· OWli·· opinion i;i.b·out them. When 
you have .. f'inishe<l the 31 questions~· ·complete· the student 
~ta section on·· ti:te back of· tlle page and band yQur pa.per_ in." 

4. Import~rit: If the students -- rec-ogri:ize this test as being .. iden .. 
tical to"th~ on(;!. whtcli 'tb:ey··prev;J.UQsly;:tuok.,. pciin:t· out to· them 
that'they sliriul,d.:not try'to remem"berhciw they answered before 
but answer· in -th.e· · light · of·· their- pres-ent· feelings • 

. -- ··- , .... 

5. lf -a studetit" was "absent for· the· firet' ·t·est·, he" wil1 simply be 
excluded. frorn participating iil thi$··test •. IfB. student took 
the first test -but 113 absent during tne second-"·m,.e, mark 
"Absent11 on his paper and return it with the rest. 



CODES USED IN S'.J:UDENT DATA 

Code Number 

Category~ "Pre sent Grade 11 

Eight l 
Nine 2 
~n 3 
Eleven 4 
Twelve 5 

Category: "Name of Science Course lou Are Now Taking'1 

Oeneral Science 
Biology 
Chem:1.stry 
Physics 
General Science and Biology 
Chemistry and Pbysics 
Chemistry and Biology 
Chemistry and General Science 
Biology and Physics. 

Category: "Science Co~ses Al.ready Completed" 

l 
2 
3 
4 
5 
6 
7 
8 
9 

Seventh Grade Science 1 
Eighth Grade Science 2 
General Science 3 
Biology 4 
Chemistry 5 
Physics 6 
Seventh, Eighth Grade Science 7 
Seventh Grade Science, General Science 8 
Eighth Grade Science, General Science 9 
Seventh, Eighth Grade Science, General Science 10 
Seventh, Eighth Grade Science, Biology 11 
Seventh Grade Science, General Science, Bio~ogy 12 
Eighth Grade Science, General Science, Biology 13 
Seventh, Eighth Grade Science, General Science, Biology 14 
Eighth Grade Science, General Science, Chemistry, 

Physics 15 
Biology, Chemistry 16 
Biology, Physics 17 
Chemistry, Physics 18 
Chemistry, Physics, Biology 19 
Seventh, Eighth Grade Science, Biology, Chemistry 20 
Seventh, Eighth Grade Science, Physics 21 
General Science, Biology 22 
Seventh, Eighth Grade Science, General Science, 

Chemistry 23 

J.61 



CODES USED IN STUDENT DATA (Continued) 

Category: "Science Courses Already Completed'' 

Seventh, Eighth Grade Science, General Science, 
Physics 

General Science, Biology, Chemistry 
Eighth Grade Science, Biology 
Seventh, Eighth Grade Science, General Science, 

Biology, (Pb,ysics or Chemistry) 
Seventh"Grade Science, Biology 
Seventh, Eighth Grade Science, Biology 
Eighth Grade Science, General Science, Chemistry 
Eighth Grade Science, Chemistry 
Seventh Grade Science, General Science, Bioiogy 
None 

Code Number 

24 
25 
26 

27 
28 
29 
30 
31 
32 
33 
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IBM CODE: SREE".C 

An Evaluation of the Traveling 
Name of Project: 

' - . ; ... 
Scieti~e ~eacher Prosi7arn Date~ 1960 ~--· -

Project Leader: Claude Gatewood 
. . .. ( 

Dept. No.: 2265 

No. of Cards: l,392 

lnitial Fina.l No. of 
Column Column Cols~ 

1 2 2 

3 4 2 

5 5 1 

6 6 1 

7 7 l 
I 

8 8 l 

9 l 

10 J,.O 1 

11 12 2 

13 13 l 

.14 14 l 

15 15 l 

16 l 

17 17 l 
; 

18 18 l 

19 l 
···, 

20 l 
1-

21 21 l 

Project No.: 40701 
. ·, (· 

Remarks 

Student Number Coded 

Sc;:hool Number Coded 

Control:. l, ;ExPerimental = 2 Coded 

Quartile of Student Coded 

Stud~nt '~ !J.i,e _(Seco~ ~i§it onq) Coded 

Student's Present Grade Coded·-· 

I •... ...... ,, , . 
Science Course Now Taking Coded' 

Sex (Bo;v: :: 1,. Girl =i 2) 

Science Courses Completed Coded 
·Affirmative ... l; Proijably 

Pre-Question l,.Aff'irmative·.:. 2; Probably' 

Pre ... Question 2, 

Pre-Question 3, 

Pre-Question 4, 

Pre-Question 5, 

Pre-Question 6, 

Pre-Question 7, 

Pre-Question. 8, 

Pre-Question 9, 

Negative - 3; Negative - 4. 

A - l, PA .;. 2, 
PN-- 3, N - 4· 
A,.. 1, PA - 2, 
PN .. 3, N - 4· 
A - l, ·PA - 2:, 
PN - 3, N - 4· 
A - l, · PA - 2, 
PN - 32 1f - 4· 
A - l, · PA • 2, 
PN - 3, N - 4· 
A - l, · PA - 2, 
PN .. 3, N - 4 
'A .. l., · PA - 2, 
PN - 3, N .. lv 
A -· 1, · PA - 2, 
PN .. 3, N .. 4 
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IBM CODE SHEET (c :mtinued) 

Initial Final No. of 
Column Column Cols. I'l'EM Remarks 

A ... 1,- PA - 2, 
22 22 1 Pre-Question 10, PN - 3, N - 4 

A .. -1,·PA - 2, 
23 23 l Pre-Question 11, PN-.., 3, N - 4 

A "' 1,-PA - 2, 
24 24 l Pre-Question 12, PN - 3, N - 4· 

25 ~ - l PA - ~' 25 l Pre-Question 13, N - 31 N -
A - l, ··PA - 2, 

26 26 l Pre-Question 14, PN - 3, N ... 4 
A .,. l,PA .. 2, 

27 27 1 Pre-Question 15, PN - 3, N -- 4· 
A - 1,--·PA - 2, 

28 28 l Pre-9,uestion 16, PN - 3, N - 4 
A - 1, -- PA - 2, 

29 29 l Pre-Question 17, PN- 3, N - 4-
A - 1,-PA - 2, 

30 30 l Pre-Question 18, PN - 3, N - 4-
A - 1,-PA - 2, 

31 31 1 Pre-Question 19, PN - 3, N - 4 
,, A -1; ·· PA - 2, 

32 32 1 Pre-Question 20, PN - 3, N - 4-
A - l,'PA .., 2, 

33 33 1 Pre-Question 21, PN - 3, N - 4-
A- 1,-·PA - 2, 

34 34 1 Pre-Question 22, PN - 3, N - 4-
A .,. 1, -- PA - 2, 

35 35 1 Pre-9,uestion 23, PN ... 3, N - 4 
A - 1,- PA ... 2., 

36 36 1 Pre-Question 24, PN - 3, N - 4· 
A - 1,-PA - 2, 

37 37 1 Pre-Question 25, PN - 3, N - 4· 
A ... 1, PA - 2, 

38 38 1 Pre-Quest;l.on 26, PN - 3, N .. 4 
A - 1, -- PA - 2 , 

39 39 1 Pre .. Questi~::m 27, PN ... 3, N - 4 
A - 1, ·PA - 2, 

40 40 1 Pre-Question 28, PN - 3, N - 4 
A -l,·· PA - 2, 

41 41 l Pre-Queetion 29, PN - 3, N - 4 
A - l, PA - 2, 

42 42 l Pre-Question 30, PN - 3, N - 4 
A - l,·PA - 2, 

43 43 l Pre-Question 31, PN - 3, N - 4 Coded 
A - l, · PA - 2, 

44 44 l Post-Question l, PN - 3, N - 4 
A ... l, · PA - 2, 

45 45 l Post-Question 2, PN - 3, N - 4 



JBM CODE SHEET (Continued) 

Initial final No. of 
Column Column Cols. 

46 46 l 

47 47 1 

48 48 1 

49 49 l 

50 50 l 

51 51 1 

52 52 l 

53 53 1 

54 54 l 

55 55 l 

56 56 l 

57 57 1 

58 58 l 

59 59 l 

60 60 l 

61 61 l 

62 62 1 

64 64 1 

66 66 l 

68 68 l 

69 69 l 

ITEM Remarks 
A - 1, PA - 2, 

Post=Question 3, PN - 3, N - 4 
A - l, PA - 42~ 

Post-Question 4, PN = 3, N -
A = 1, ·· PA - 2 1 

Post-Question 5, PN - 32 N - 4-
A-lJPA-2, 

Post-Question 6, PN - 3, N - 4· 
A - 1,-PA - 2, 

Post-Question 7, PN - 3, N - 4· 
A - l, PA ... 2, 

Post-Question ~, PN - 3, N - 4· 
A - 1,-PA - 2, 

Post-Question 9, PN - 3, N - 4 ·· 
A - l, PA ... 2, 

Post-Question 10, PN .. 3, N - 4 
A - l;, PA - 2., 

Post-Question 11, PN - 3, N - 4 
A - l;·PA - 21 

Post-Question 121 PN - 3, N - 4· 
A - 1,·PA - 2, 

Post-Question 13, PN - 3, N - 4 
A - l,'PA - 2, 

Post-Question 14, PN - 3., N - 4· 
A - l/ PA - 2, 

Post-Question 15, PN - 3, N - 4· 
A - l, PA - 2, 

Post-Question 16, PN - 3, N - 4c 
A - l, PA - 2, 

Post-Question 17, PN - 3, N - 4 
A - l, ·· PA - 2, 

Post-Question 18; PN - 3, N - 4 
A - l,·PA - 2, 

Post-Question 19, PN - 3, N - 4 
A - l, · PA - 2, 

Post-Question 20, PN - 31 N - 4 
A - 1, PA - 2 1 

Post-Question 21, PN - 3, N .- 4 
A - 1, · PA :.. 2, 

Post=Question. 221 PN - 3, N - 4· 
A - 1,·PA - 2, 

Post~Question 23, PN - 3, N - 4 
A - l,·PA - 2, 

Post-Question 24, PN - 3, N - 4 
A - l, PA - 2, 

Post-Question 25, PN - 3, N - 4 
A .. 1, ·· PA .. 2, 

Post-Question 26, PN - 3, N - 4 
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lBM CODE SHEET (Continued) 

Initial Final No. of 
Column· Column. Cols. ITEM ~emarks 

70 70 l 

71 71 l 
·) 

A .. J.; ·PA ... 2, 
Post-Question 272 PN - 3, N - 4, 

A .. l; · PA "' 2, 
Post-Qu1e~tion 28, PN - 31 N .- 4' 

A - l,'PA .. 2, 
___]2 72 l Post~Question 29, PN - 3, N - 4' 

A - ·l, ·· PA .. 2, 
73 73 ~----1--~~P~.o_s_t_--Qu_e_s_t_io_n_· .3_0~2 _P_N_·._-_3=,......,_N~--4_, ________ _ 

A - lj'PA ~ 2, 
---1..,_4 74,__ ______ l~~~P_o_s_t_-Q_u~~-s_t_io_n-.:::3~14,_P_N __ -_3=,...._N __ -_4_· ___ c_od_e_d __ _ 



COMMENTS Bl '!'RAVELING SCIENCE TEACHERS ABOUT 
SCHOOLS SERVED NOVEMBER 7; 8 ,. AND 9 

(Taken from weekly reports) 

l. Frank Brewster, Clifton High School, Clifton, Arizona: 

Beginning math is for students who have not learned to add, multiply, 
etc., and intermediate math is a continuation of this course. Alge- ··· 
bra II (one section.,-six st~dents) ;is taught one year and solid geom.,· 
etry and trig taught the next yea;r--a.llowing solid and trig one semee
ter each, General Science is taught in seventh and eighth grades and 
the general feeline;was that ninth grade general science wa.s merely 
a repetition of seventh and eighth grade science.,-hence--physiology 
in ninth, biology in tenth, physics or chemistry eleventh and twelfth 
grades (they are taught ori alter:pate years). I talked to the Kiwanis 
Club at 7:30 P. M. on Thursday. 

. ·-· 

2. Dean Gamble, ~eensburg High School, Greensburg, Kansas: 

The interest in science at Greensburg is very good. I had some very 
good studen~s here~ They had the ability to reason better than in 
most schools tbat I have visited. A$ you can see, I did spend a 
busy week~ On Wednesday afternoon Mullinville brought their seventh 
and.eignth grades over for the lectures and on Thur$day, they 
brought over the physicsstudentsfor the second physics lecture. 
Thursday evening I gave a Civil Defense lecture at the high school -
during the open house they had in conjunction with American Education 
Week. 

3. LJ.oyd George, Scottsbluff High School, Scottsbluff, Nebraska: . . . 

Everything went off very good. The teachers really enjoyed the pro
~am. 

4. R.~c~~rd, Osner, Mon~ezuma 9ounty High School, Cortez, C.olorado: 

Hav$'a·Rotary Club Program tonight I didn't know anything about until 
I got here. May have- a radio program later this·week. Heard a r:ad.io 
broadca-stabout last night's Rotary Club 'meeting, very ;favorable-
local radio station• . Had a -flfteen..;mim.ite radio program· on ThUJ;"Sday 
inorri.iri.g.· '!'eachers have ·enjoyed using the two films. 'Lcia:ned them my 
copies of electronic· kits to be copied. Radio program went of;t· very 
well. School was out· one.;;,half day Frida.y for a football game. 

5. Jack Roy, Francis Howell High School, Weldon Springs, Missouri: 

I arrived 'at the .Augusta High .. School· Monday; only to. find the place 
aband.oned. It .. seemed as though tlie water works. was out of commis
sion~ The report was that theyinight be be.ck in ·session Wednesday. 
Tuesday, ·they discovered that the trouble was more-serious than at 
first thought· a·nd probably 'would be no school during ·the week. 
Playing the part of the true-blue, never-say-die Traveling Science 
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Teacher, I immediately set off in search of an alternate target . 
I located one s ome ten mi les to the north 1 Francis Howell High 
School , near Weldon Spri ngs , Mo . I a l so located an A. E. C. uranium 
processing plant that I didn't know existed in our state. (I told 
them that I knew Claude Gatewood. f ormerly with one of t heir other 
insta llations at Oak Ridge , but it didn ' t get me inside the gat e .) 
I worked with the junior high al l day Wednesday and t he senior high 
Thursday. Program apparently went over very well. 

6. Edward Seifert , Piper High School, Piper, Kansas: 

I gave an assembly for the student body of Piper High School this 
week on Monday morning , There were twenty students and a science 
teacher from Bansing High School there for the assembl y. The science 
teacher's name was Bill Brown. Also from Basehor High School, there 
were fourteen students and their instructor . The reporter from the 
Kansas City "Star11 was there to take pictures of the assembly. Mr. 
Harlan, the principal, is trying to promote his science department. 
Mr. Perry, the science teacher , is very concerned that he does a 
good job. This is his f irst year back to teaching after a couple 
of years layout. He seemed like he was very interested in the pro
gram and I encouraged him to attend a NSF summer institute to update 
his science education. Had a good three days there. 

7. Wendall Spreadbury, Whiteface High School, Whiteface, Texas: 

Monday was spent at Whiteface, drove to Austin Tuesday . Remaining 
time spent in Austin with convention. 

8. Charles L. Cook, Bernice High School, Bernice, Louisiana: 

The superintendent and three other principals of the parish visited 
the program Thursday . They complimented the program highly. They 
didn't know what the program was about and they enjoyed going through 
all of my junk. I have waited until Sunday night to fill in this 
note. The integration situation is in full swing and the State Super
intendent has called for a holiday tomorrow, so I have a day off . The 
Negro science t eacher, Louis Collier, called and said they would not 
have school tomorrow. 

9. Grover Barham, Harrison High School, Harrison, Arkansas: 

Mrs. Rif.e coordinated the program in all phases. The principal only 
met me ~o shake hands; therefore, I am without any idea of what he 
thought of the programo I think Mrs. Rife was grateful of the demon
strations, although she has quite a few of her own. She asked me to 
her home for coffee and pie with her husband Friday afternoon. 

10. Edd Freeman, Llano High School, Llano, Texas : 

Organized a Science Club, fifty-nine paid members. Spoke to the 
group on values, purposes, and possible projects. Got the Rotary 
Club to sponsor this club with awards and promotion. Very fine week. 



Our display was popular at Austin. 

11. Lee Roy Pace, Wortham High School, Wortham, Texas: 

(No pertinent comment.) 
/ 

12. Glyn Sharpe, DeBeque Public Schools, DeBeque, Colorado: 

PeBeque is a small school, but I feel that our program probably did 
more good here than anywhere I've visited this year. The science 
teacher is doing a good job on a shoestring (building most of his 
own equipment). He is very much interested in becoming a Traveling 
Science Teacher and just about talked my arm off about everything. 
Beautiful weather on the western slope but a snow pack on mo·st of 
the passes (not bad). I had a good reception at Gunpison. Towels, 
the principal, took me to the college and introduced me to the sci
ence departments. I have a science methods class scheduled for 
there. 

13. Ephraim Wall, Riverside Indian School, Anadarko, Oklahoma: 

Program very well received at Riverside. (No other pertinent 
comments.) 
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Both the pre- and post-tests involved in the Traveling Science · 
Teacher evaluation have been received. Your cooperation has been most 
helpful. 1.1he data listed below is all that is needed to complete the 
survey. I would appreciate very much your filling in the blanl{s. A 
return envelope is enclosed for your convenience. 

INFORMATION CONCERNING 'l'HE CLASS WHICH WAS GIVEN THE TESTS 

This class was given class~type lectures by the Traveling Teacher. --
This class (as part of an assembly or other large group) received --additional lectures from the Traveling Science Teacher. 

INFORMATION ABOUT THE REGULAR TEACHER OF THIS CLASS 

The regular teacher is (ma,le/fema.le). -----..-
The teacher has taught years. -----
The highest degree held by the teacher is ------
The age of the teacher is --------

MISCELLANEOUS INFORMATION 

The name of the local newspaper generally read by the people in your 

This paper is published in what town? 

CG/~j 
Enc. 

Sincerely yours, n 
~~t 

Claude W, Gatewood 



VITA 

Claude West Gatewood. 

Candid,ate for the Dee;ree of 

Doctor of li'Aucation 

'l'hesisi A ST(1DY OF THE :a:FFEC'J;1 OF THE OKLAHOMA STATE UNIVERSITY TRAVELING 
SCIEijC~ TEACHER PROGRAM ON THE ATTI'l'UDES OF ~IGE: SCHOOL STUPENTS 
TOWARD SC*ENCE AND SCIENTISTS 

~Jor Fie~d: Teacher EQ.uca.tion 

Biogrephical; 

P~rsona.l Pa.ta: Born a.t Nacogdoches, 'l'exss, ,rune 10, l.926, the 
son of Cl,a.ude Walker and. Grae~ CJatewood. 

F.duc;ation: Received the Ba,cp.elor of Science degree from Stepheq 
F. Austin State College, Nacogdoches, Texas, with majors in 
·chemistry and 'businese. administration in May, 1952; di4.graduate 
study at the University of ijouston from 1953 to 1955; did gradu~ 
ate $tudy at the Massachusetts Institute of Technology in the 
eummer of' 1955; did graduate etudy at ':Che Colorado Coll.ee;e., Colo
rado Springs, Colorado, during the summers or 1956 and 1957; 
received the Ma.ster of Science degree from Oklahoma State Univer
sity in Natural Science in May, 1957; completed requirements fo~ 
the Doctor of F.d.ucation degree at Oklahoma. State University in 
May, 1962 •.. · . . 

Professional Experiences: Science teacher at the Mary Brantley Smiley 
High.School, Houston, 1e:xas, from 1953 to 1955;'science teacher 
at John H. Reagan High School, Houston, Texas,during the 
1955-56 school year; in,t:ructor in experimental high school. 
mobile l.e,bQratory for Oklahoill!!I, St$te University during the 
1957-58 school yee,r; traveling lecturer in Okl.$boma for Okl4homa 
State Vniversity dU+ing the 1958.59 school year; assiste.nt 
director of the Traveling Science Teacher ~ogram for.Oklahoma 
State Un.iversity from 1959 to 19621 s~pervisor Qf student 
i;es.ehers in eeconda.ry science at Oklahoma State,University during 
the 1961-6~ school year. 

Professional Organizations: National Science Teachers Association, 
Asi;ociation for the Education of Teachers of Science, OklahoJDa 
Science ~eachers Association, O~J..ahoma Academy of Science, Phi 
Delta. Kappa, Oklahoma E;d.ucation Associlllotion., Association:·ro:r 
Student Teaching. 


