
SUMMARY

Background

Memphis State University is a growing state institution located

in the center of the rapidly changing Mid-South area. Since its be-

ginning as a normal school, the university has offered leadership in

education to West Tennessee, Eastern Arkansas, and Northern Mississippi.

Because of the newly emerging industrial culture. and the resulting

social revolution, the present educational problems in the Mid -South

are unique to the area and present crucial educational personnel needs.

In 1966-67, the Mid-South Undergraduate Research Training Program

was established through a grant from the U. S. Office of Education to

develop personnel capable of and interested in (1) upgrading existing

educational curricula through research, (2) seeking better educational

practices through empirical knowledge in the usage of research techni-

ques by teachers to improve classroom instruction, (3) applying research

methods to provide insights into sociological problems related to

educational practice, and (4) utilizing research and evaluation techni-

ques to improve and innovate educational practice. The 1967-68 program

represents an extension of the original program.

Program Description

The Mid-South Undergraduate Research Training Program maintained

the following general objectives:

1. to identify undergraduate research talent;

2. to stimulate interest in and to develop appreciation of

research and research training;
3. to foster the study of educational research as a field of

knowledge;
4. to develop research skills;

5. to establish a firm basis for a graduate program in research;

6. to attract and to involve exceptional students in conducting

research studies in a field of educational specialization,

such as special education, teacher training, or reading

instruction.

The Mid-South Undergraduate Research Training Program depended

heavily upon a type of faculty attention to individual students and

training experiences which was not prol)4140 within the structure of the

traditional classroom. The program delig1004 caflaisted of four three

semester hour course titles taugNt by I tee Of *oligarch instructors.

A researill practicum in which studauv., moOliO 00 their projects waE

conducted in a seminar. One couta0 1iU to*;_-; Adt0 one of the follow-

ing specialty areas: teacher training# saw instruction, or special

education.
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SUMMARY

Background

Memphis State University is a growing state institution located

in the center of the rapidly changing Mid-South area. Since its be-

ginning as a normal school, the university has offered leadership in

education to West Tennessee, Eastern Arkansas, and Northern Mississippi.

Because of the newly emerging industrial culture. and the resulting

social revolution, the present educational problems in the Mid-South

are unique to the area and present crucial educational personnel needs.
A

In 1966-67, the Mid-South Undergraduate Research Training Program

was established through a grant from the U. S. Office of Education to

develop personnel capable of and interested in (1) upgrading existing

educational curricula through research, (2) seeking better educational

practices through empirical knowledge in the usage of research techni-

ques by teachers to improve classroom instruction, (3) applying research

methods to provide insights into sociological problems related to

educational practice, and (4) utilizing research and evaluation techni-

ques to improve and innovate educational practice. The 1967-68 program

represents an extension of the original program.

Program Description

The Mid-South Undergraduate Research Training Program maintained

the following general objectives:

I. to identify undergraduate research talent;

2. to stimulate interest in and to develop appreciation of

research and research training;

3. to foster the study of educational research as a field of

knowledge;
4. to develop research skills;

5. to establish a firm basis for a graduate program in research;

6. to attract and to involve exceptional students in conducting

research studies in a field of educational specialization,

such as special education, teacher training, or reading

instruction.

The Mid-South Undergraduate Research Training Program depended

heavily upon a type of faculty attention to individual students and

training experiences which was not probalaitithin the structure of the

traditional classroom. The program ddits14104 #000isted of four three

semester hour course titles tau& by a tookof twin& instructors.
A resear::a practicum in which state w2 mniolie4 00 that), projects law

conducted in a seminar. One coutiO Kde t044- 4:4 0 one of the follow-

ing specialty areas: teacher trai01.06-* told* i0Ottuction, or special

education.
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During the first semester the students were required to attend
three courses: (1) Education Tests, Measurements, and Practicum I
(Education 4511), (2) Introduction to Educational Statistics I
(Education 4521), and (3) Educational Statistics II and Research Design
(Education 4512). During the second semester the students were en-
rolled in (1) Education Tests, Measurements and Practicum II (Educa-
tion 4522), (2) the required specialty area course for three semester
hours, and (3) a two-hour weekly seminar on research application.
Three instructors team-taught the four research courses and coordinated
the research seminar with the practice teaching requirements of the
students.

Program Products

The acceptance of the Mid-South Undergraduate Research Training
Program in the Mid-South was manifested by such events as invitations
to make presentations to practitioners and students. Second, feature

articles on the program were published in the major local newspaper.
Finally, the successful continuation of the trainees in research serves
as a manifestation of interest in and appreciation of research.

The 1966-67 program began with fifteen students who possessed an
average grade point of 3.11 on a 4.00 system and who possessed ACT
scores above the 80th percentile. Of the fifteen students three
dropped from the program, one to take a full-time testing and counseling
job, and another to become a research coordinator of a Title I ESEA
program; five continued their studies at Memphis State University as
research assistants; four are now completing master's degrees at other
universities; one entered the teaching profession; one became a research
associate in the Memphis City Schools; and one entered the insurance

business. Three of the five students who remained at Memphis State
University are now entering master's degree programs in research
training at other universities.

The 1967-68 program began with ten scholarship students who
possessed an average grade point of 3.09 on a 4.00 system and three
other students whose average grade point was 2.65. All thirteen students

were above the 80th percentile on the ACT. All thirteen students
completed the program. Two of them are becoming research associates in
the local school systems; four are planning to teach; and one of the
students is being drafted. Three will remain at Memphis State University
to finish their undergraduate degrees and to work as research assistants.
Two plan to enter master degree programs in research training, and one
is currently undecided about her future.

Projections

The Mid-South Undergraduate Research Training Program, in spite
of the phasing out of the funding by the U.S. Office of Education, will
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be continued at Memphis State University. Part of the costs of the
program to the University will be defrayed through funds designated
in the West Tennessee Research Consortium to support ten students.
The demand of local school systems for graduates of the research
training program to serve as research associates in evaluatiou positions
for federal and local programs has prompted this decision. A grant for
a continuation of this program has been proposed as a component of
Memphis State University's "Delta Flow Project" submitted under Parts
C and D of the Education Professions Development Act.
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INTRODUCTION

Setting

Memphis State University has in the past decade moved from a
state teachers college of 4,000 students to a young, expanding univer-
sity of over 15,000 students. The growth of the university is
paralleled by the rapid growth of the city of Memphis and by the
rapid increase of interest in education in the Mid-South. The Mid
South area is undergoing crucial changes created by urbanization, the
social revolution, and modern technology.

Needs

The social, industrial, and educational changes occuring in the
Mid-South have developed a comparatively virgin setting for research.
The critical nature of the local educational problems, created by a
changing society interacting with the unique cultural history of the
area, has enticed Mid-South educators to look toward educational
research for assistance. Unfortunately, there is a current shortage
of research opportunities. The university research talent in the past
that clashed with the conservative populace formerly migrated to
settings where research was a rewarded endeavor.

Educational research activities were extremely limited until
programs funded 117 the Elementary and Secondary Education Act, as well
as other federal programs, offered supplementary financing for programs
designed to meet local needs. Problems in the assessment of needs,
program evaluation, and research methodology are critical needs in
school systems. Until the last three years Memphis State University
was offering only limited help because of its own shortage of personnel.
In recent years, the University has made major strides in expanding and
developing its professional personnel needs.

Rationale

Limited funds and programs for research and research training
created the virtual absence of even research technicians in the
Mid-South area thus making productive research difficult and too
limited to be effective. An expanded college curriculum was needed
giving more attention to courses in tests and measurements, statistics,
and research methods. Additional research personnel were needed at
the university to train personnel to operate as technicians in research
projects to precede the development of large scale, meaningful research
projects.
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When Memphis State University began to enter into a major
development of research services in 1965, the decision was made to
start building at the undergraduate level and continue the develop-
ment of a complete research training program through the doctorate.
This program, in a comparatively virgin setting like the Mid-South,
can accomplish the objective of providing the region with research
technicians and highly skilled research specialists. While research
specialists are required, it should also be recognized that personnel
who complete only segments of the program also provide service to the
area. They usually remain in the area to provide the technical
personnel needed to carry on productive research. With the existence
in the local school systems of skilled and semi-skilled research
personnel, and with the attraction of doctorates in research to the
University through the activities of research training programs, the
necessary team members for productive research are now beginning to
work in the Mid-South area.
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METHODS

Objectives

Basically, the Mid-South Undergraduate program sought to take
exceptionally talented students, offer them an accelerated instructional
program in research fundamentals, and direct them toward further research
training or place them in research activities in the local area. Hence,
the program maintained the following general objectives:

1. to identify undergraduate research talent;

2. to stimulate interest in, and to develop an appreciation of,
research and.researdh training;

3. to foster the study of educational research as a discipline;

4. to develop research skills;

5. to establish a firm basis for a graduate program of research;
and

6. to attract and to involve exceptional students in conducting
research studies in a field of educational specialization,
such as special education, teacher training, or reading
instruction.

Eligibility

Five criteria were utilized in the selection of scholarship students:

1. each candidate was to be either a junior or senior undergraduate
student capable of meeting the entrance requirements of Memphis
State University (seniors were given preference in recruiting
and twelve of the thirteen students were classified as seniors):

2. each candidates was to be enrolled in the full-time pursuit of
a degree and was to be eligible for admi4;tance to the teacher
education program;

3. each candidate was to possess either a 3.00 grade point average
on a 4.00 system or 80 percentile on the ACT test;

4. each candidate was to express a sincere interest in educational
research during an interview with the program staff; and

5. each candidate was to demonstrate capability in mathematics.

Generally, the 1967-68 students were recruited by the 1966-67 students;
however, there was some response to the printed brochures which were
distributed.



Curriculum

The nature and history of the area dictate the importance of

initial and noticeable success in research development. Through the

selection of exceptional students and through the structuring of the

program to provide for frequent and individual interaction of faculty

and trainees, the probability of program success was increased.

Since there were no previously existing undergraduate course

structures, heavy practicum applications were easy to build into the

curriculum. The program consisted of (1) four specific courses in

research training of which offered three semester hours credit; (2)

a general seminar of practicum activities in research; and (3) an

additional required course in a selected specialty area (either teacher

training, reading instruction, or special education). During the

first semester the students were required to complete three courses,

namely; Educational Tests, Measurements, and Practicum (Education 4511);

Introduction to Educational Statistics I (Education 4521); and Educa-

tional Statistics and Research Design (Education 4512).

The three first semester courses were team taught in a three hour

block that met three times each week. The courses were designed to

teach research and testing fundamentals and to establish a research

philosophy based upon hypothesis building and critical thinking. The

texts for these courses were (1) Foundations of Behavioral Research by

Kerlinger, (2) Introduction to Educational Statistics byWain:16d
(3) Introduction to Tests and Measurement by Downie. The texts used in

the development of fundamentals became only part of the reference

library made available to the students through the Bureau of Educational

Research and Services. Gage's Handbook of Research in Teaching

provided a major reference source.

During the second semester the students were enrolled in Education

Tests, Measurements (Education 4522); in Practicum II, the required

specialty area course for three semester hours; and a two-hour weekly

seminar in research application coordinated with student teaching

experiences during which the students in specialty area teams pursued

team projects coordinated by the seminar.

Laboratory

In order to expose the trainees to the real world of education,

several laboratory experiences were established for them through the

Bureau of Educational Research and Services. In addition to the

experiences provided by the Bureau, the trainees participated in projects

involving the Central Midwestern Regional Educational Laboratory, the

Mid-South Teacher Corps, the West Tennessee Research Development

Consortium, the Millington Naval Air Training Station, and Mid-South

Educational Advisory Board. The students had limited participation in

a small research contract on "Self-Supervision," in an in-service

training program in Henry County, and in the development of a Title Ill

ESEA proposal for a school in the Shelby County school district (Winchester).
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RESULTS

Research Trainees

The 1966-67 program began with fifteen students who possessed an
average grade point of 3.11 on a 4.00 system. Each student who had an
ACT score, scored above the 80th percentile. Of these fifteen students,
two dropped the program to accept full-time employment in research
activities and one dropped. because of the illness of his wife. Of the
twelve students who completed the program, five rerAined at the Univer-
sity as research assistants to complete their undergraduate degrees.
Of the four program graduates who entered graduate study in other
universities, two gained scholarships and two received assistantships.
Of the reamining trainees, one entered the teaching profession, one
was hilln is a research associate in the research division of the
Memphis City School System, and one entered the insurance business.

Candidate Data 1965-67

Names
GRA

4 pt. system
ACT

Composite Status
Selections:
1. Truman L. Atkins 3.08 95.0 Senior
2. Helen P. Best 2.94 81.0 Senior
3. Virginia W. Blanton 2.96 83.0 Senior
4. Terry Ann Bond 2.98 99.0 Junior
5. Phyllis A. Burdette 3.14 No record Senior
6. Kathy Marie Eggers 2.91 99.0 Senior
7. Pallie B. Hamilton 3.41 No record Senior
8. Roy A. Hardy 3.28 97.0 Senior
9. Lawrence N. Ross 2.99 84.0 Junior

10. Nodya Jean Loftiss 2.72 94.0 Junior
*11. Shirley McClintock 3.56 No record Junior
12. Patricia A. Teague 3.75 No record Senior

**13. Dana Thrasher 3.48 No record Senior
14. Mary Lou Wallace 2.82 80.0 Senior
15. Thomas Carl Watson 3.02 No record Senior

Alternates:
***15. Thomas Ray Greer 3.04 No record Senior
***17. Patricia Seymore 2.62 94.0 Junior

*18. Almeda M. Zent 3.00 78.0 Senior

*Had to drop program because of scheduling problem.
**Did not accept program because of unseen school program commitments

(activity honors).
***Scholarships were transferred to these two alternates.



The 1967-68 program began with ten scholarship students who possess-
ed an average grade point of 3.09 on a 4.00 system and three other
students whose average grade was 2.65. All thirteen students possessed
a minimum ACT percentile of 80 or above and all completed the program.
Two of them have been employed as research associates in. local.sehoOl
systems. Four plan to teach, and one is being drafted. Three will
remain at Memphis State University as undergraduate research assistants.
Two plan to do graduate study in research training, and one is undecided
About his. future.

Candidate Data 1967-68

GPA
Names 4 pt. system

ACT
Composite Status

Selections:

1. Theresa A. Browning 3.00 92.0 Senior
2. Lee Elizabeth Carothers 3.20 89.0 Senior
3. Patricia L. Couch 3.18 90.0 Senior
4. Mary Jo Dye 3.83 95.0 Senior
5. Janice Gale Goff 2.99 91.0 Junior
6. Charles H. Holland, Jr. 2.76 84.0 Senior
7. Lea W. Joyner 2.63 85.0 Senior

8. Patricia A. Mahaffey 3.06 90.0 Senior
9. Charlene M. Matt 3.04 86.0 Senior

10. Lucy T. Reap 3.00 92.0 Senior

Other Students:
11. 'Louida McCombs 2.69 82.0 Senior
12. Walter Mathis 2.62 80.0 Senior
13. Lynn Wells 2.65 85.0 Senior

Program Progress

In order to evaluate the program an adjective check list and an
open-enied questionnaire were given the participants. The results of
these two data sources with other data sources such as results of content
testing, will be reviewed in regard to program objectives.

The undergraduate research training program was able to identify
undergraduate research talent. The excellence of grade point averages,
the number of the trainees remaining in research, and the performance of
the research training students on the materials and tests developed by
Baker and Sullivan (mean scores were slightly above the mean scores of
the participants in the AERA workshops in New York, 1967), substantiate
that objective one, talent identification, was met. However, there exists
some disappointment in that scholarships were required to interest the
students to enter the program, even though 80 percent of them reported
that they would have taken the program without a scholarship if they had
had proper program expectancy.
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Newspaper articles, program inquiriesuand increased research

activity indicate that interest in research was stimulated. The continued

study of research by program participants offers evidence that an

appreciation of research was developed. Unfortunately, this interest

has failed to generalize to most of the area. Continued efforts can be

expected to gain the objective of generalized regional interest.

Students in research training now recognize educational research

as a legitimate field of knowledge. The continuation of the program and

the development of additional graduate courses in educational research

will substantiate this conclusion and will justify offering an opportunity

to develop research skills. The undergraduate research training program

has paved the way for the establishment of excellent field study

laboratories, stronger graduate courses in research, and competent

personnel to serve the graduate study of research.

On the adjective check list ten questions were asked. Five bi-polar

adjectives were assigned to each question with a nine-point continuum

between each. Twelve of the thirteen students responded to the question-

naire. The bi-pblar adjectives are listed below each question, and the

response pattern is shown between the adjectives.

1. The effect of the entire research training progran on
anticipated classroom teaching:

GOOD 9 : 2 :1:0:0:0:0:0:0 BAD

USELESS 0 : 0 : 0 : 0 : 0 : 0 : 0 : 3 : 9 VALUABLE

POSITIVE 10 : 2 : 0 : 0 : 0 : 0 : 0 : 0 : 0 NEGATIVE

IMPRACTICAL 0 : 0 : 0 : 0 : 0 : 0 : 2 : 3 : 7 PRACTICAL

IMPORTANT 7 : 4 : 0 : 0 : 1 : 0 : 0 : 0 : 0 UNIMPORTANT

2. Influence of the program on my future career:

CHANGED 3 : 0 : 2 : 1 : 0 : 1 : 0 : 1 : 4 UNCHANGED

USELESS 0 : 0 : 0 : 0 : 0 : 1 : 1 : 1 : 9 VALUABLE

POSITIVE 5 : 3 : 3 : 1 : 0 : 0 : 0 : 0 : 0 NEGATIVE

IMPORTANT A: 2 : 4 : 2 : 0 : 0 : 0 : 0 : 0 0 UNIMPORTANT

GOOD 2 : 3 : 2 : 0 :.11.J:S.)_Q.L.11_:.41._ BAD
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3. Class organization: time blocks, current pattern of 3 sessions
first semester, 1 session second semester:

G O O D 0: 2: 2 : 1 : 2 : 1 : 2 : 0: 2 BAD

PRACTICAL 1 : 1 : 2 :1: 3 :0:1:1: 2 PRACTICAL

CONVENIENT 1 : 1 : : 1 : 3 : 2 : 0 : 2 : 2 INCONVENIENT

USELESS 0 : 0 : 0 : 1 : 2 :'4 : 1 : 3 : 0 VALUABLE

SATISFYING 1 : 2 : 0 : 2 : 3 : 2 : 1 : 1 : 0 DISAPPOINTING

4. Class assignments, homework, semester projects:

GOOD 4 : 7 : 0 : 1 : 0 : 0 : 0 : 0 : 0 BAD

PRACTICAL 6 : 5 : 1 : 0 : 0 : 0 : 0 : 0 : 0 IMMACTICAL

USELESS 0 : 0 : 0 : 0 : 0 : 0 : 1 : 5 : 6 VALUABLE

SATISFYING 4 : 3 : 1 : 2 : 1 : 1 : 0 : 0 : 0 DISAPPOINTING

IMPORTANT 7 : 3 : 2 : : 0 : 0 : 0 : 0 : 0 UNIMPORTANT

5. Text materials, library guidance, reference materials,
mimeographed materials, etc.

BAD : 0 : 0 : 0 : 0 : 0 : 2 : 5 : 5 GOOD

USELESS 0 : 0 : 0 : 0 : 0 : 1 : 1 : 5 : 5 VALUABLE

PRACTICAL 3: 6 : 2 : 0 : 1 : 0: 0: 0: 0 IMPRACTICAL

SATISFYING 3 : 1 : 7 : 0 : 0 : 0 : 1 : 0 : 0 DISAPPOINTING

ORGANIZED: 6 : 5 : 0 : 0 : 1 : 0 : 0 : 0 : 0 DISORGANIZED

6. Class structure, professional climate, formality, personal
attention to profession-related problems:

BAD 0 : 0 : 0 : 0 : 0 : 0 : 1 : 2: 9 GOOD

USELESS 0: 0 : 0: 0: 0: 0: 1 : 4: 7 VALUABLE

PASSIVE 0: 0: 0: 0: 1 : 1: 0: 3: 7 ACTIVE

FRIENDLY 8: 2: 2: 0 :0:0:0: 0: 0 UNFRIENDLY

SATISFYING 6 : 4 : 2 : 0 : 0 : 0 : 0 : : 0 DISAPPOINTING



7. Recruitment literature and recruitment activities:

ACCURATE 1 : 2 : 2 : 0 : 0 : 2 : 0 : 1 : 3 MISLEADING

STIMULATING 0 : 1 : 4 : 1 : 0 : 1 : 0 : 2 : 2 DULL

UNORGANIZED 0 : 0 : 0 : 0 : 1 : 2 : 3 : 3 : 2 ORGANIZED

UNDERSOLD 3 : 2 : 1 : 2 : 3 : 0 : 0 : 0 : 0 OVERSOLD

IMPORTANT 0: 5 : 2 :0: 2 :0:0:0: 2 UNIMPORTANT

8. Relationship to other course offerings of the college and to
other professors on campus:

REPLICATION 0 : 0 : 0 : 0 : 0 : 0 : 1 : 0 :11. UNIQUE

D U L L 0 : 0 : 0 : 0 : 0 : 0 : 1 : 3 : 8 STIMULATING

IMPORTANT 7 : 3 : 2 : 0 : 0 : 0 : 0 : 0 : 0 UNIMPORTANT

GOOD 7 : 3 : 2 : 0 : 0 : 0 : 0 : 0 : 0 BAD

ACCEPTING 7 : 3 : 1 : 1 : 0 : 0 : 0 : 0 : 0 REJECTING

9. Experience in dealing with people, classroom observance, working
with school pupils (kindergarten through 12), awareness of
teaching conditions:

HELPFUL 11 : 1 : 0 : 0 : 0 : 0 : 0 : 0 : 0 UNHELPFUL

RIGHT 7 : 2 : 2 : 0 : 1 : 0 : 0. : 0 : 0 WRONG

IMPRACTICAL 0 : 0 : 0 : 0 : 0 : 1 : 0 : 2 : 9 PRACTICAL

VALUABLE 8 : 3 : 0 : 0 : 1 : 0 : 0 : 0 : 0 USELESS

REVEALING 10 : 1 : 0 : 0 : 1 : 0 : 0 : 0 : 0 STERECJYPED

10. Preparation for education-related career:

C O M P L E M E N T A R Y 10 : 2 : 0 : 0 : 0 : 0 : 0 : 0 : 0 UNRELATED

EXCESSIVE 0:1:0:0: 2 : 1 :0: 1 : 7 SUMENENTARY

U N H E L P F U L 0 : 0 : 0 : 0 : 0 : 0 : 0 : 2 :10 HELPFUL

IMPORTANT 7 : 5 : 0 : 0 : 0 : 0 : 0 : 0 : 0 UNIMPORTANT

P A S S I V E 0 : 0 : 0 : 0 : 0 : 0 .: 1 : 4 : 7 ACTIVE
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CONCLUSIONS

Placement of Trainees

With the existing void in the teaching ranks of skilled evaluators,
there exists a competitive field of placement for students having research
skills. The role of evaluation technician has a place in education if
adequate personnel can be trained to fill it. Teacher weaknesses in
testing procedures, increased evaluation demands in federal programs,
and expanding alternatives in educational programming have generated
critical shortages in evaluation personnel.

The undergraduate research training serves to supply educational
institutions with some of these technicians. There appears also to be
an adequate routing of graduates toward doctorial -level study of research
theory and methdology. The research-training undergraduates have few
problems in finding financial support for further study.

Program Future

Research recruitment can be successfully started at the undergraduate
level. Not only are the by-products of normal program attrition beneficial
to the world of education, but also an adequate percentage of students
continue research training on the graduate level. The students who
continue will have the fundamentals that are essential for the forwarding
of research as a field of knowledge.

At.Memphis State University, the undergraduate program will be
retained, but on a limited scope because of the extensive costs of the
program. This limited scope should only be temporary because demand will
soon overcome any reticence to commit larger sums to the program. In
order to meet the needs of modern education with quality, heavy investment
is often demanded for adequate training. As the current trainees validate
the adequacy of their training, greater investments will be forthcoming.
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Application II



Evaluation Criteria
Midterm Education 4521

Miss Jones was a fifth-grade science teacher in an overcrowded school.
In order to develop a motivational force she allowed her class to pick
a three-weeks topic and to select their own methods of learning the topic.
The class selected space travel and suggested that knowledge of space
travel could be gained through reading, motion picture films, programmed
learning, field trips, and simulation. Miss Jones wanted to take full
advantage of the student's desire to learn so she devised an experimental
treatment of the unit. She randomly divided the class of thirty-five
into five groups of seven each and taught each group with one of the
suggested methods. In order to find differences in the treatments she
gave each group the same ten -item criterion test. The following results
were obtained:

Group I Group II
(Reading) (Motion

Pictures)
Student Grade Student Grade

00.1.
Group III

(Programmed
Learning)

Student Grade

Group IV
(Field
Trips)

Student Grade

Group
(Simulation)

Student Grade

1. 9 8 4 15 6 22 8 29 8
2 7 9 5 16 6 23 9 30 8

3 7 10 5 17 5 24 6 31 6

4 8 11 6 18 9 25 5 32 5

5 6 12 8 19 7 26 4 33 4
6 4 13 10 20 3 27 2 34 1

7 5 14 10 21 10 28 10 35 9

1. Describe Miss Jones; experimental design.

2. Discuss ways of improving the design using the same sample.

3. What was meant by using the experimental design to take advantage
of the students' desire to learn?

4. Calculate the classes' mean and variance.

5. Calculate the sampling error variance for each group.

6. Calculate the mean for each group.

7. Calculate the between groups variance? Can this variance be classified
as experimental variance?
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Evaluation Criteria
Final Education 4521

I. The following is an excerpt from the study done by W. W. Charters, Jr.
at Washington University and printed in the American Educational Research
Journal, Vol. II, No. 3, May, 1965. The study is titled, "The Relation
of Morale to Turnover to Teachers."

Studies of industrial morale conducted by the survey research center
of the University of Michigan a number of years ago showed that morale,
as conventionally measured, consists of at least four factorially indepen-
dent dimensions - intrinsic job satisfaction, satisfaction with the
employing company, liking for the supervisor, and satisfaction with
one's mobility within the company Matz and Cob, 1952). In a recent
study, the author constructed brief, cumulative scales to measure the
first two of the components of morale in the educational setting
(Charters, 1964). One scale measured intrinsic satisfaction derived
from teaching; the other, the teachers identification with the salol
system. While these scales showed meaningful relationships with other
attitudinal and background variables in the initial study, it seems
advisable to seek stronger validation of the measures by examining their
capacity to predict teacher movement out of the school system. The
present article reports on the occupational status of 538 classroom
teachers, three years after they have been measured on the two scales.

When the follow-up study began, the investigators planned to predict
differential predictions from two scales regarding the direction of
teacher mobility. They expected that with a teacher that is high on
identification with the system and low on satisfaction of teaching
would move into administrative or other staff positions within the
same system; while a teacher who is low on identification with the
system but high on satisfaction with teaching would move to classroom
position in other school districts. Teachers with low scores on both
scales were expected to leave education altogether or at least both
the system they were in and classroom teaching; and those high on the
two scales would be immobile. Unfortunately, it was not possible to
test the ability of the scales to discriminate among the various kinds
of mobility; too few teachers have made the necessary kinds of moves.
Only five teachers, for example, have moved to non-teaching jobs within
the system. Consequently, the study was limited to examining the rela-
tionship of each scale separately to the simple incidents of movement
out of the system during the three year period, ignoring the destination
of those that had moved.

1. Ignoring Dr. Charters' disappointment with the lack of mobility in
his sample describe a research design which you might envision
being used in the study of this problem.
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2. In the analysis of the data that Charters had collected for this study
he used basically a comparison design for analysis. In his design
he categorized by males, single females, and married females, the
teachers in the sample. He then proceeded to test the difference
between the means of those who remained in the system versus those
who left the system. His analysis between mean differences was made
by one tailed t-tests. Describe the appropriateness or lack of
appropriateness of this statistical treatment.

II. The text utilized in the research training class, Foundations of Behavioral
Research by Fred M. Kerlinger has been reviewed by several reviewers.
Don Medley of the University of New York in reviewing the book states:

Thy concept of the "scientific approach" put forth in
the first two chapters of the book seems to be something like
this: science proceeds by (1) proposing hypothesis deduced
by theory (or other hypothesis); (2) testing the hypothesis;
which (3) shows the hypothesis to be "probably correct" or
"probably incorrect;" and (4) confirms (or refutes) the theory.
The construction of theory is the ultimate goal of science
to the present review; this seems to imply that the probability
is interpreted as referring to subjective probabilities, that
is the strength of belief that the scientist feels in his
hypothesis and his theories, and that the whole idea of science
is to strengthen that belief. This position is inconsistent
with the point of view that least some behavior scientists
which goes something like this: science proceeds by 1. pro-
posing a hypothesis (which may be based upon theory) that is
"exact" - that is, from which the results for an experiment
can be predicted and 2. whose rejection will necessary imply
the acceptance of some alternative to the hypothesis (usually
only the hypothesis that fits these conditions is a null
hypothesis); 3. conduct an experiment and reject the hypothesis
if the results are inconsistent with the prediction; and if
they are 4. accept the alternative hypothesis. Theory is
built out of such indirectly supported hypothesis. No prob-
ability can'be aosigned to the truth of a hypothesis except
one (if it is true or if it is false). 5. prediction of
behavior; theories generally improve the ability to predict
and are therefore useful as means to an end, but not in them-
selves.

Yn the review of the Kerlinger book, a reference is made to the interpre-
tation of randomization by Kerlinger.

Kerlinger's basic point of view leads to a variety of
unacceptable positions to a reader who disagrees with his
philosophy of research. For example, the role of randomization
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1.

r.

r

is described as that of equalizing charazteristics not other-
wise controlled; if data is submitted to a randomization
process or distributed according to chance expectations, it
is correct to say "that the principle of randomization has
operated successfully."

To one who sees a purpose of randomization as validation
of the estimate of error it is nonsense to talk about random-
ization as successful or unsuccessful. Is it not the role of
the test of significance or the level of competence to allow
for the ever present possibility that randomization has not
been "successful?"

1. React to the disagreement of Dr. Kerlinger and Dr. Medley concerning
"scientific approach."

2. Explain the differences in the two philosophies toward randomization.

Compute Between, Within, and Total Variance for these three groups: Is
the experimental variance greater than the error variance?

8 1 5

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

9 12 8

12 1 9
11 7 7

8 6 3

2 8 2

IV. Correlate the two frequencies:

x

How much variance of x can be
explained by y?

y

21 20
36 30
12 15
15 18
18 16
12 9
20 19
15 14
7 10
8 10
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1. Define: independence, mutual exclusion, and exhaustiveness.

2. Suppose that you are sampling ninth grade youngsters for some
research purposes. There are 250 ninth graders in the school
system, 130 boys and 120 girls.

(a) What is the probability of selecting any youngster?
(b) What is the probability of selecting a girl? A boy?
(c) What is the probability of selectim: either a boy or girl?
(d) In a sample of two children what is the probability of

electing first a boy and then a girl?
(e) Suppose you drew a sample of 100 boys and girls. You got

90 boys and 10 girls. What conclusions might you reach?
Why?

3. An educational investigator drew a random sample of 64 ninth
grade students inajunior high school and asked them if they
favored monthly conferences with their homeroom teacher. Of the
64 students, 40 said Yes.

(a) Is this a "real" majority opinion? Is it a statistically
significant response?

(b) Test the response for significance. Use X2, and assume
equiprobability (that is, if the students answered Yes and No
at random, what responses would you expect to get?) An X2
as great as, or greater than, 3.84 is significant at the .05
level, 6.64 at the .01 level.

(c) Test the response using binomial statistics and em normal
probability curve. (Use Kerlinger Chapter 10).

4. If= 150, Sx m28, n = 16, test the hypothesis that u m 135. Compute
the value of t and tell what you do with the hypothesis.

5. Suppose an experimenter believes that the number of pellets rats
will eat in a 10-minute period is related to the length of time
since they last ate. To test his hypothesis he randomly selects
three groups of six rats each. After giving each group prolimingry
training he tests group 3, 3 hours after eating; group 12, 12
hours after eating; and group 24, 24 hours after eating. The
results of his experiment are presented below with the data
being the number of pellets eaten by each animal in a 10-minute
period.
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GROUP 3 GROUP 12 GROUP 24
0 5 5
7 2 11
2 3 9
1 3 9
1 6 4
7 5 10

(a) What statistical analysis is in order?
(b) Describe the assumptions required by this analysis.
(c) Analyze and interpret the data.

6. Do a double-classification ANOVA on:
Reading Scores for a Stratified Random Sample

Location Sex
M F
4 1

9 4
URBAN 9 5

10 6

4
RURAL 7 4

7 8
7 4

7. Compute the product- moment correlation between shoe size and
height in inches.

SUBJECT SHOE SIZE HEIGHT
1 9.0 70
2 6.5 62
3 8.0 66
4 7.5 69
5 8.5 72

8. From S2 = 1 17(RA)2 derive S2 - 11M2-X

9. Koenker, in his study of arithmetic readiness, reports, among other
data, difference scores. These scores are the differences between
the final gain scores of the matched pairs of his experimental and
control groups on an arithmetic test. Among the 27 scores, 24
are positive and 3 are negative, that is, 24 of the experimental
group S made greater gains than their control-group partners did,
and 3 of them did not gain as much as their control-group partners.



(a) Use the sign test (14.1-14.3-14.4 Kerlinger) to test the
significance of the result. Interpret.

(b) Koenker reports a t ratio of 5.23, significant at the .01
level - actually significant at the .001 level. How does
the result of the sign test compare with the t-test?

10. Miss Jones utilized two methods of feedback on her written comments
being returned with a diagnostic test. In the examination of the
class, Miss Jones wished to see if Treatment A, praise centered
comments, produced better grades than Treatment B, blame centered
comments. The scores on the examination were:

Treatment A Treatment B
3 6

5 5

2 7

4 8

6 9

2 4
7 7

Random techniques were used 8

9

7

11. If a large population is to be studied by choosing a sample from it,
are the two major requirements that must be met in selecting the
sample? What kinds of useful conclusions depend for their justification
on carefully satisfying these requirements?

12. A jury hearing a murder trial is working through the evidence toward
a decision centered on the hypothesis: The defendant is not guilty.
What two errors are possible in the decision, and which is the most
serious? Justify your answer.

13. What are the reasons for the almost universal use of critical regions
of sizes .05 and .01? Would any of these reasons be valid arguments
against the use of regions of size .03, .07. or .20? State your
reference.

14. In a study of teaching methods the following data was found:
Traditional method X = 75,(ix = 5.4, nx = 30
Experimental method Y = 79,Ify = 5.1, ny = 32

Using X = .05 as in the example, decide whether to accept or
reject Ho: ux = uy.



15. A teacher with 135 students estimates on the basis of past experience
that twenty students will earn an A, twenty-five a B, forty-nine a C,
twenty-five a D, and sixteen an F. The grades given at the end of the
term included fifteen A's, twenty-one B's, forty-two C's, thirty-one D's,
and twenty-six F's.

(a) Frame suitable null and alternative hypotheses which may
be tested using the X2 test with =41.05.

(b) Find X2 and the number of degrees of freedom.
(c) What conclusions or decisions can be made concerning the

method of estimating grades and the class to which the
method was applied?

16. Plot a scattergrarn and compute a correlation coefficient for:

Student Number English Grade Vocabulary Grade
1 94 92

2 89 90
3 85 78
4 81 85

5 79 81
6 78 83
7 76 75

8 75 74
9 71 82
10 70 69
11 68 71

12 65 63

13 60 58

14 57 64
15 55 58
16 49 52

17 48 45
18 39 35

17. Find rank order r for the rankings:

X 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Y- 4 11 3 12 2 1 13 7 14 6 5 15 10 16 9 8

18. An um contains six red and four black balls. Two balls are drown
without replacement. What is the probability that the second bill
is red if it is known that the first is red?

19. Given the samples (1.8, 2.9, 1.4, 1.1), (5.0, 8.6, 9.2) from normal
populations, test whether the variances are equal at the .05 level.



20. The following data satisfy the two-way classification model

Yij - u di + ei eij

Factor
( )

TOTAL

1 = 1, 2, 3, 4
j = 1, 2, 3, 4, 5, 6

Factor A (e

1
I

2 3 4 5 6

1 21 17 56 59 41

,

51

2 20 19 61 62 46 55

3: 24 23 54 54 39 50

4 14 18 56 55 42 48

Evaluation Criteria
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TOTAL

1. The twentieth century is increasingly demanding people with high
levels of education. In the future the lowest level of education
and competnece will be above what it is today. Much educational
practice in the United States assumes that only a limited proportion
of American youth is capable of high level educational attainment.
Such an assumption may drastically limit the production of necessary
education personnel.

The student's self-concept of his ability as a school learner may
limit his learning and may prevent his achievement of a higher
educational level. Theoretical support for the investigation of
self-concept is found in the writings of Mead, Combs, and Snygg.
Research has indicated that there is a consistent relationship
between self-concept and behavior. It is hypothesized that the
child performs in the manner that is consistent with his self-concept
which is acquired during interaction with significant others who hold
expectations of the student as a learner. (From pp. 280 - Galfo and

Miller, Interpreting Education Research;.
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An elementary school system has volunteered to allow you to use
their forty-two third grade classes (average thirty) for three years
to study the relationship of self-concept to academic achievement.
Describe the hypotheses, variables, procedures and analyses which
you would utilize given this opportunity. Critique your design.

2. The term "team teaching" has been used in recent years to describe
processes by which pupil instruction becomes a group rather than an
individual effort. Unfortunately, although some research has been
made on the use of team teaching, there still is not much inf:..-rmation

available concerning many aspects of the concept. Apparently the team
idea has evolved from research into the general area of teacher
utilization. (Galfo and Miller, 319).

A junior high school district has contacted you to aid them in planning
staff innovations centered around team teaching. They wish to establish
the most appropriate formats, organizations and procedures available
in their team teaching system. Unfortunately, there is little infor-
mation available which might indicate the ways which team teaching
can best be utilized in their district. Aid them by designing a multi-
group experimental study using their sixty junior high schools and
providing them with empirical data which they may use in answering
questions concerned with teacher morale, student achievement, and
administrative frustration.

3. Flexible scheduling offers to the student independent study time
rather than study hall periods. In independent study the student is
offered freedom of movement, opportunity for personal scheduling of
work time, opportunity to use study carrels or resource centers, and
choice of study modules. Design a descriptive study which would aid
to the current state of knowledge concerning independ'.t study; stating
problem, hypotifesis, analysis, and anticipated roadb2c,1:,:s asQaming an
unlimited sample.

4. Design an experimental study using the same problem but restating the
hypothesis, design procedures and analysis in proper form.

PLEASE: Write a candid and factual evaluation of the course and
program. Include strong points, weak points, and suggested revisions.
Has the program altered your career aspirations? Do you think you
will seek further..learning and future occupation in research? Thu
can be turned in caonymously if desired.

Evaluation Criteria
Final, Education 4511

This problem is to be solved by two of you working together. Using
the following data, tabulate the scores and group the data according to
the standards suggested in class and determine the following:
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A. Median score
B. Mean
C. Standard deviation

Three formulas are offered as suggestions:

6
N I )

r
rq T4

You may use the calculator or any books or notes handy (in t1,1,'

office) to assist you.

The scores are fictitious:

22 15 13 24 26 75 41

45 23 56 35 29 7n 74

63 15 48 37 36 li 14

88 42 59 31 57 72 25

55 78 58 25 58 42 36

12 45 45 16 35 48 78

45 26 75 92 64 59 56

25 13 36 53 67 67 23

36 12 26 56 12 37

90 53 15 65 95 38

98 50 24 23 63 24

52 60 25 34 68 35

52 88 85 68 45 19

12 91 76 97 78
,;.
._

45 50 13 65 76 35

23 60 23 34 16 A
23 55 56 39 23 85

56 48 45 36 58 q5

48 75 78 58 59 o..4

19 42 15 53 49 52

The preparation of a test or scale is like wri.tir-, an im?crtant speech

or research report for publication. The first draft is completed after many

hours of research, reading, writing and re-writing. Finally, an experi-

mental draft is prepared, after a pilot study, and the instrument is

administered to an experimental group frequently numbering in the thousands.

The results are then analysed to determine whether or not efmngt:s should

be made. Assume all of the above procedures have been comple1:2d and you

are at this stage of development in the instrument construction. Use your

project,

What would you do now?
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Be very specific and illustrate wherever possible such as how you
would'word the changes, etc.

A. General format
B. Instruction for administering
C. Answer form
D. Item content or wording
E. Scoring
F. Sample respondents
G. Analysis of results, standardization
H. General treatment of the topic or subject. (Do not suggest a

new topic or subjectassume your assignment was to construct an instrument

just as you chose.)

Following are examples of test items prepared by students concerning
the subject matter of Chapter 23 in the text. All items are in the form

of definitions. Each was prepared to include one correct response. Choose

the best response (if one does exist) and prepare a third response that

is not a proper response but is plausible. If no correct response is
included in the example, prepare the third response as the correct

response. Try to avoid changing the wording of the opening statement but,
if in your opinion, a proper response can not be made to the statement,
change the statement and re-write all three responses. The textbook and

the dictionary may be used as you see fit. Be sure to clearly indicate

the correct response. Select any fifteen.

1. Variability could best be classified as:
a. either reliable or unpredictable
b. inconsistent

2. In unreliable instruments, the addition of items of equal kind and

quality will be more likely to produce:
a, greater systematic variance

b. greater reliability

3. The square of the coefficient of correlation is:

a. the coefficient of determination
b. the reliability coefficient

4. All valid scores most likely include:
a. an error component
b. the true score
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5. The first and most elementary step in any measurement procedure is to:

a. define the objects of the universe of discourse

b. define the properties of the objects of the universe of discourse

6. In the absence of sufficient criteria, when we say two objects are the
ftsame11 we mean:

a. they are identical
b. they are sufficiently the same to be classed in the same set

7. An example of a transitivity postulate is:

a. AtC
b. A,I1 70; A7C

8. The range in measurement is:

a. the objects being measured

b. numerals assigned to the objects being measured

9. A construct is:
a. an operational definition

b. an invented name for a property

10. The measurement ideal is:
a. the ratio scale

b. the equal-interval scale

11. If (a=b) and (boric), then (a=c); this postulate expresses:

a. transitivity
b. equality alone

12. A construct is:
a. usually arbitrary
b. the same as "the reason for"

13. A function is:
a. a relation in which with a given first element, there are

never two different second elements

b. a relation in which two ordered pairs have the same first

element and different second elements
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14. An ordinal number:
a. tells the position of an object in a particular linear

sequence or succession
b. indicates absolute quantities which are positioned according

to their total value.

15. Equal-interval scales are characterized by:
a. equal distances on the scale representing equal distances in

the property being measured
b. measurement taking place at equal intervals of time

16. In which of the following does Cie word "figure(s)" refer to a numeral?
a. "This measurement has three significant figures."
b. "The figure in the ten's place is wrong," said the teacher.

17. Nominal measurement:
a. assigning symbols which have qualitative but not quantitative

meaning to sets of objects
b. is estimating the actual measure of something

18. An action taken to infer some unobservable characteristic is:
a. an indicant
b. a construct

19. A postulate is:
a. an unproven law accepted on faith, unrelated to theorems
b. an assumption necessary to forward movement of a project

20. Measurement is the:
a. assignment of numbers to objects or events according to rules
b. assignment of numerals to objects or events according to rules

21. Ordinal numbers:
a. tell "how many"
b. tell "which one"

22. A division of the universal set into subsets that are disjoint and
exhaustive is:

a. a partitioning of U
b. a means of limiting the variables of U

so



23. A cardinal property of a number is that property that a math set has

in common with all sets that can be put into a:

a. 1 to 1

b. 1 to 2 correspondence

24. Measurement in the broadest sense is:

a. the assignment of numerals to objects or events according

to rules

b. the accessment of values given to any object or event

25. The classes El and Ell correspond to:

a. the domain
b. the range

26. Superior intelligence, bright and high achiever

In the above example the word indicant applied to:

a. "superior intelligence, bright and high achiever."

b. his class standing and scores test situations

27. Superior intelligence, bright and high achiever

Using the above example the word construct applied to:

a. "superior intelligence, bright and high achiever"

b. John's grades and the fact that he is in the upper 37. of

his class

28. Partitioning a set consis"s of:
a. breaking it down into subsets that are mutually exclusive

and exhaustive
b. defining the objects of the universe of discourse

29. Dichotomous:
a. having only 2 values

b. having various subsets

The subject of tests and measurements is characterized by a differ-

entiation between reliability and validity. The end product of the subject

is a matter of inference. Discuss the relationship that exists among these

three concepts.
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Write an opening statement and a series of at least three funnel
questions that could be used in an interview schedule leading up to the
question: "How did you receive improper help on the examination you were
given in the chemistry final exam?"

Select another member of the class for observation and during the
course of the evening, record at least ten observations of that person
from which one could infer a behavioral construct.

Evaluation Criteria
Final, Education 4512

Instructions: Mark each answer in the space provided at the left margin
of the paper or on the line provided. Questions requiring written comment
may be continued on the reverse side of the question sheet. Be sure your
name appears on each page. Unless otherwise stated, pupils are considered
to be the target population.

Questions 1-15: Three research studies (A, B, and C) are briefly described.
Following each study is a series of five test items asking you to indicate
the type of study followed by a series of statements for which you are to
indicate whether the conclusions stated are permissible or not permissible.
Use "P" for each permissible statement and "MP" for each not permissible
conclusion. Assume that differences reported under "Findings" for each
study are statistically significant. Assume also that the sample of
subjects for each study is representative of the population about which
the statements are made.

Study A.
guestion: Is the number of counseling sessions with high school counselors

related to student matriculation in college?

Procedures: Researcher counts number of counseling sessions recorded
(the records are accurate) on each subject's completed high school
Counseling Record Card and compiles an accurate record of the number
of subjects who matriculate in college.

Findings: The greater the number of counseling sessions, the greater the
number of students matriculating in college.

*
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1. Indicate whether this is a status study, an associational study,
or an experimental study.

2. The number of students matriculating in college will increase if
each student is given an increased number of counseling sessions.
P or NP.

3. More counseling sessions result in greater student matriculation
in college. P or NP

4. There is a positive relationship between number of counseling
sessions and student matriculation in college. P or NP

5. Some students matriculate in college because of having an
increased number of counseling sessions. P or NP.

Study B.
Question: Is the type of advice about college attendance that a counselor

gives to the student related to student matriculation in college?

Procedures: Researcher randomly assigns one-third of all high school seniors
to Group X, one-third to Group Y, and one-third to Group Z.
Counselors tell each Group X student about college and advise
each student to attend. Counselors tell each Group Y student about
college but do not give advice about whether or not the student
should attend. Group Z receives no counseling or advice about
college. Records are maintained to indicate which students front
each group matriculate.

Findings,: 450 Group X students matriculate
300 Group Y students matriculate
300 Group Z students matriculate

0111

111111

*

6. What type of study is this? (Status, associational, or experimental)

7. Counseling that includes "attend college" advice to the student
results in an increase in the number of students matriculating
in college. P or NP

B. More students advised by counselors to attend college matriculate
than do students not given counselor adivce about whether or not
to attend college. P or NP

9. Some students matriculate in college because they receive
counselor adivce to attend college. P or NP
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10. The number of students matriculating in college will be greater
if students are advised to attend college than if they are not given
much advice. P or NP

* *

Study C.
Question: Is the number of students matriculating in college related to

socio-economic status (SES)?

Procedures: In the same high school, 100 students are randomly aelected
from high SES, 100 from medium SES, and 100 from low SES, A record
is maintained to indicate which students from each group matriculate
in college.

Findings: 82 High SES students matriculate
54 Medium SES students matriculate
27 Low SES students matriculate

11. What type of study is this? (Status, associational, or experimental)

12. Changing the social class of a group of 100 students from low to
medium will increase the number of students from that group who
matriculate in college. P or NP.

13. Socio-economic status is positively related to matriculation in
college. P or NP.

14. Some students matriculate in college because they have high
socio-economic status. P or NP.

15. The higher the socio-economic status of a given group of students,

In the fo
the space
"none of

16.
4111111~=111,

the greater the probability that students from the group will
matriculate in college. P or NP.

llowing indicate your choice of reply by indicating the number in
provided. Select the best reply for each item. Use ID" for
these".

Which variable in the three studies above is an independent
variable?

1. Number of counseling sessions
2. Student matriculation in college
3. Socio-economic status
4. Type of advice about college attendance
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17. Which variable in the three studies above is a dependent variable?
1. Number of counseling sessions
2. Student matriculation
3. Socio-economic status
4. Type of advice about college attendance

.18. All of us are concerned these days about children's problem-
solving abilities. Great claims have been made about the potency
of the newly developed Mental Flexibility Training Program in
improving ptctaem-solving achievement as measured by standardized
problem-solving tests. You therefore design an experimental
study to compare the Mental Flexibility Training to the Ordered
Thinking Program (which your district currently uses) in terms
of their effects on problem-solving achievement. What is the
dependent variable in your study?

1. Type of training program
2. Mental Flexibility Training
3. Problem-solving achievement

19. What is the independent variable in the study described in item 18?
1. Type of training program
2. Mental Flexibility Training
3. Problem-solving achievement

20. Which'one of the following is not usually considered a threat to
the internal validity of an experiment?

1. History
2. Reactive arrangements
3. Selection
4. Mortality

21. Suppose you have two intact classes available, both taught by the
same teacher, and wish to test the efficacy of a particular visual
aid in instruction. For each unit through the semester the aid
is assigned randomly to one class or the other. At the end of a
semester, the units taught by visual aid are significantly
superior to those taught without. You can generalize the results
to presence of the aid in general under which of the following
assumptions?

1. No interaction exists between treatments and any of the
specific variables such as teacher, or class, etc.

2. This teacher is an average teacher and the class is
an average class.

3. No interaction exists between maturation and history.
4. The classes, although intact, are essentially equivalent.
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22. When the results of an experiment are true only under certain very
special conditions and do not generalize far beyond the particular
experimental conditions, the experiment is said to have

1. low internal validity
2. high internal validity
3. low external validity
4. high external validity

23. Which one of the following is usually considered a threat to the
internal validity of an experiment?

1. Interaction of testing and treatments
2. Multiple treatment interference
3. Regression
4. Reactive arrangements

24. One is interested in ascertaining if distribution of an exercise
pamphlet in a secretarial pool causes the weight of each woman
to decrease. Each woman was weighed before and after the distribu-
tion of the pamphlet. On an average, each woman's weight had
decreased. Therefore, the conclusion was that the exercise
pamphlet induced the women to lose weight. This example
illustrates the experimenter's neglect of which threat?

1. History
2. Regression
3. Testing
4. Testing and X-interaction

25. In some speech studies of early childhood, the procedure was
merely to listen to the spontaneous vocalizations of an infant
and write down what was heard. The selective factor of auditory
perception--listerners "hear" most readily those sounds that
correspond to the phonemes of their own language--was not
considered. What threat did the experimenter not give attention
to?

1. Maturation
2. Instrumentation
3. Multiple-X interference
4. History

26. It is possible to obtain internal validity without having
1. reliability
2. generalizability
3. replicability
4. variability
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DIRECTIONS: Continuing to mark the correct answer on the test sheet, use
the following designs to answer the questions below. X is
some experimental treatment. R is the random assignment to
groups. 0 is some observation of behavior. M is equivalent
materials. A broken line indicates the use of intact groups
without random assignment.

1. 0
1
0
2
0
3
04 X 0

5
0
6
0
7
0
8

2. 0 0 0 0 X 0 0 0 0

0 0 0 0 X 0 0 0 0

0 0 0 0 0 0 X 0 0

6. 0 X 0

b"

7. R 0 (X)
X 0

8. R 0 CO (0)
R R X 0

3. 0 0 0 0 X 0 0 0 0
R 0

0 0 0 0 0 0 0 0 R 0

4. X10 X00 X10 X00 X10 etc. 9. Present class X old 0

5. M X
1
0 M1: K

2
0 M x

1
0 m

:c1

X
2
0 M

3
X
1
0 etc. Next year class X new 0

27. The particular advantage of design (3) over design (1) is that
some attempt is made to control

1. history
2. selection
3. mortality
4. multiple-X interference

28. The advantage of design (8) over design (6) is the comparative
absence in design (8) of the danger of

1. instrumentation
2. interaction of selection and X
3. multiple-X interference
4. interaction of testing and X

29. Where one cannot control the treatment but can control the
observation random assignment to the measurements, then one may
wish to use which design of the panel?

1. Design 1
2. Design 2
3. Design 7
4. Design 8



30. A teacher was interested in testing the value of having students

use flash cards while learning new vocabulary words. She has

only one class of thirty students to test. What design would be

best?
1. Design 1

2. Design 5

3. Design 7

4. Design 10

31. Your school district has been using a team teaching approach in

ninth grade English for three years in each of eight high schools.

The superintendent wishes to know whether team teaching results

in any greater learning than a traditional approach. He makes the

resources of the Research Center available to you and obtains

permission for you to use ninth grade students in a nearby high

school. These students are being taught ninth grade English

by a traditional approach. The experiment is to run during the

school year 1967-68. Choose the best design.

1. Design 4

2. Design 6
3. Design 8

4. Design 9

32. A junior high school has had a probelm in pupil behavior. It is

associated with pupil attitudes. The school institutes a series

of discussion groups with representatives of each class participat-

ing on several occasions. Each child will eventually participate

five times. You will frequently measure the ongoing effectiveness

of the progeam in changing pupil attitudes. Which design is best?

1. Design 1
2. Design 5

3. Design 6

4. Design 8

33. A retention study is to be made with students who took BSCS

Biology. About 750 sophomores (approximately 86 from each of

9 schools) took BSCS and are still in attendance as juniors.

Data are available on these students and an equal number of soph-

omores who took traditional biology. What is the best design?

1. Design 2
2. Design 6

3. Design 8

4. Design 9

34. A sixth grade teacher wants to see what effect, if any, fifteen

minutes of vigorous exercise just prior to a reading lesson has

on reading performance. The other three sixth grade teachers are

willing to use the fifteen minute exercise. Which design is best?

1. Design 1
2. Design 2
3. Design 5
4. Design 7
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35-40. Mark 1 on your test sheet for any of the following instructional
objectives which are properly stated. Mark 2 for any which are
improperly stated.

35. The student will develop interest in leisure sports

36. The student will accurately learn the best known works of Voltaire.

37. The teacher will help the class to solve algebra problems
correctly.

38. The student will appreciate the key importance of algebraic
approaches.

39. The student will include ten supporting facts in a written
persuasive paragraph.

40. The student will become familiar with how to write an essay using
no reference but personal experience.

41-43. Mark 1 on your test sheet for each of the following that indicates
a change in educational means. Mark 2 for each item that indicates
a change in ends.

41. Use new self-study pamphlets to teach current math topics.

42. Drop biology course objectives dealing with sex education.

43. Use increased quantities of teacher praise in classroom discussions.

*

44-46. Mark 1 for each dependent variable, 2 for each independent variable.

44. The quality of students' essay examinations.

45. Frequency of teacher's efforts to show pupils the value of the
subject matter.

46. Amount of time teacher threatens pupils with possible failure in
the class.
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47-49. Mark 1 for each manipulable variable, 2 for each non-manipulable

variable.

47. Number of pupils in class.

48. Socio-economic class of pupil.

49. Parental level of education.

50-52. Mark 1 for each of the following treatments that is operationally
defined. Mark 2 for each treatment that is not.

50. Use of the Encyclopaedia Britannica Films z Inc., Harvey White
Physics series in all "honors" physics class. Each daily film

to be followed by fifteen minutes of class discussion led by the

teacher.

51. Use of a four item multiple-choice review at the beginning of each

class period.

52. An individually differentiated instructional scheme in which
each learner is given instructional tasks consonant with his
intellectual ability and experiential bakcground.

*

53-57. Mark 1 for each item below that could be employed as a criterion
to evaluate educational programs. Mark 2 for each item that could
not be used as an educational criterion measure.

53. Tape recordings of how individual pupils respond to a surprise
question by the school's vice principal: "What do you wan' to

be when you grow up?"

54. A listing of the non-school clubs voluntarily joined by students

during their senior year in high school.

55. School attendance records.

56. The age of learners.

57. Locally constructed tests of pupils' progress in spelling.

* *
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58-63. Using the eight category scheme presented below, classify each of
the following numbered items by writing the appropriate number in
the space provided on the test sheet.

1. Learner-behavior -
2. Learner-behavior -
3. Learner-behavior -
4. Learner-behavior -
5. Behavior product -
6. Behavior product -
7. Behavior product -
8. _Behavior product -

natural stimuli - locally devised
natural stimuli - commerically devised
manipulated stimuli - locally devised
manipulated stimuli - commerically devised
natural stimuli - locally devised
natural stimuli - commerically devised
manipulated stimuli - locally devised
manipulated stimuli - commerically devised

58. An examination of the annual tonnage of school litter found in
the halls as an index of school citizenship.

59. Inspection of student reading preferences by the amount of monthly
wear on magazines available in classrooms during free reading
periods.

60. Use of Flanders' observation schedule for recording classroom
behavior.

61. School attendance records.

62. California Achievement Test Scores~=100.

63. Pupil responses to teacher-made questionnaire regarding their
normal home relationships with parents and siblings.

64-65. Write in operational terms two objectives that could be derived
from the following educational objective: "To understand how
climate and georgraphic conditions have exerted an important
influence on the social and economic development of man." Answer
in the space provided on the back of this sheet.

66-68. List and describe (in one sentence each) three procedures which can
be employed to increase the probability that the requirements of
the experimental treatments are met in classroom research and/or
to determine whether the requirements were met. Answer on the
back of this sheet.
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APPENDIX B

Examples of Team Projects
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PREFACE

There are, at the fingertips of the classroom teacher, innumerable
opportunities for research which may be the source of additional
knowledge and insight into many of the problems of understanding and
advancing the teaching-learning process. Mile everyone must operate
within the limits of his or her teaching assignment, level of training 111

research techniques and necessary content background, the teacher can and
should become skilled in conducting quality research in many areas.
Among the principal points of Justification for such endeavors,
professional growth and knowledge, problem solving and systematic theory
building are !specially worthy of consideration. But whatever purpose
the research is to serve, a statement of the underlying philosophy and
rational is indispensable. A systematic, thoughtful and vigorous
approach to the investigation is necessary if we are to expect a
clear design and a valid strategy of attack. Only when tight and organised
frames of reference are consciously employed will the field of education
move toward quality research.'

1 Iowa. , 4 . ....

'Byron G. Wassialas and Frederick R. Smith, "Quality Research --
A Goal For Every Teacherl'' Applied Research in Education. Totowa,
New Jersey: Littlefield, Adams & Co. 1965. Pp. 16-17.



IUTRODUCTIOH

There were thirteen senior students selected to participate
in the Undergraduate Research Traininn Program at Memphis State
University in the FallSpring Semester of 1967-63. The program,
funded by the United States Office of Education under Title IV of
tle Elementary and Secondary Education Act, held as its primary
objective the development of research awareness and statistical
ability in the students.

The first semester was devoted to:

1. Developing basic skills in statistical procedures.
2. Development and administration of test instruments.
3. Familiarization with proper methods for searching

the literature.
4. Development of an awareness of the threats to validity

present in most research studies.

These courses were under the pedagogical direction of Dr. Donald
R. Thomsen, Dr. Jimmie C. Fortune and Dr. Jack Miller.

At the beginning of the second semester the students enrolled
in Education 4512 (Educational Test and Measurements Practicum) and
soon thereafter embarked upon the practicum phase of the program under
the supervision of Dr. Thomsen. The class members were instructed to
conceive, design, c,evelop, implement and analyze an experimental
research study to fulfill a major segment of the course requirements.
The class was divided into teams of two to four members and required
to select their own areas of research independent of faculty advice or
suggestion. L. W. Joyner and C. H. Holland formed a two member team
and proceeded to search for a practical and feasible area in which they
would be able to conduct a study.

Joyner, concurrently engaged in his student teaching practicum at
Bellevue Junior High School, was serving under Mr. Austin We in

ninth grade General Science and Miss Nary Jordan in seventh grade
Tennessee History.

During the course of a discussion related to an upcoming test
the questionable validity of a !Monday testing situation was mentioned
by Mr. Welsh. After considerable discussion a preliminary searching of
the literature was conducted; this effort failed to reveal any available
research to substantiate claims toward any vie:/point relating to this

area of activity. It was thus decided that a potential for limited but
quality research on this topic old indeed exist. Based on these
veliminary conclusions, the Investigators decided to write a proposal
for a related research project to be conducted in this area and set
forth the limits that would be imposed on such an investigation. A
study based on the determination of any relationships that might exist
between student achievement and the weekday of test administration
was decided upon.
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The proposal, written by L. Joyner and C. Holland, was presented to
Mr. Austin Welsh, science teacher, and Mr. Gordon Gilbert, principal.
Mr. Welsh not only approved the study but also wrote an endorsement to
Mr. Gilbert requesting his very necessary approval which followed within
twentyfour hours.

During the course of the investigation Mr. Welsh proved to be an
indispensable member of the team not only acting in an advisory capacity,
but also very actively contributing by the daily administration of the
test and the carrying out of other tasks. Without his full cooperation
and assistance this study would not have been possible.
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CONSENT FOR THE STUDY

During the time this writer was assigned to Bellevue Junior High
School, for the purpose of performing his student teaching practicum,
there was also a pressing need to secure permission to conduct an experi
mental study in some area related to educational research. The latter was
a necessary requirement for Education 4512 under Dr. Donald Thomsen,
Associate Professor, Memphis State University, Education Department and
Assistant Director, Educational Information Systems, Central Midwestern
Regional Educational Laboratory, Inc., 3808 Norriswood, Memphis, Tennessee.

When the present area of study was first suggested by Mr. Austin Welsh,
it was immediately given serious consideration by the concerned individuals
and quickly adopted as the study to be conducted by these workers.

A proposal for a research study was written and submitted to the
following authorities for their necessary approval:

MANE POSITION! ACTION TAKEN

Dr. Donald R. Thomsen Associate Professor
Memphis State University,
College of Education and
Assistant Director
Educational Information Systems,
Central Midwestern Regional
Educational Laboratory, Inc.
3808 Norriswood
Memphis, Tennessee 38111

Dr. Jimmie C. Fortune Assistant Professor,
Memphis State University
College of Education ,

Bureau of Educational Research
and Services
Memph i s, Tennessee

Dr. Mosely Powell Assistant Professor
College of Education
and University Supervisor
for Student Teaching Practicum
Memphis State University
Memphis, Tennessee

Mr. Gordon Gilbert Principal
Bellevue Junior High School
Memph i s, Tennessee

Mr. Austin We

Approval

Approval

Approval

Approval

Instructor in General Science Approval
Ninth Grade
Bellevue Junior High School
Memphis, Tennessee

The investigators named herein proceeded to conduct the study
according to the general guide lines, requirements and limitations as
set forth In the above named proposal and more fully described in this
paper.
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CLIMATEENVIRONMENT AND LEARNING ATMOSPHERE

Bellevue Junior High School is a fortyone year old public educational
facility in the Memphis City School System comprising grades seven, eight
and nine. The original red brick structure has undergone limited modifica
tions and additions since its erection in 1927, For a building of this age,
the state of repair is good. The custodial and maintenance services
furnisned by the city board of education are adequate.

Teaching facilities appear adequate to meet minimal student needs,
but there is a significant lack of equipment in certain areas. There are
several film projectors but very few television sets are available. This
is true of most other types of audiovisual equipment also. The one
facility short coming most closely related to this project was the
absence of adequate laboratory facilities for the one hundred thirty nine
students observed during the course of the study. The project was
programmed around this deficit, however, and no major problems presented
themselves in this area.

THE STUDENT BODY

The student body at Bellevue Junior High School is composed of six
hundred eighty students, racially mixed, with approximately twenty percent
Negroes throughout the classes.2 The transfer ratio is significantly higher
than for most other junior high schools in the city.

SOCIOECONOMIC BACKGROUND

The socioeconomic background of the student population has declined
steadily in recent years and at present a relatively low socioeconomic
status is in evidence for a large number of the children. Bellevue was
rated as a deprived area school last year and the principal and faculty
feel that it should be so rated at this time. Additionally, the sexual
distribution of the student population has recently shifted from a positive
male balance to a negative male balance, and the average age levels of these
minority male and majority female groups have increased.

FACULTY AND OTHER PERSONNEL

The ytaff is currently composed of twentyseven faculty members, two
guidance counselors, administrative personnel, one librarian plus cafeteria
and custodial personnel. Anes vary and appeared to this observer to be about
evenly distributed along a scale from early twenties to almost retirement
age. The faculty is predominately white and female. There are two Negro
teachers, one male and one female. Ages of these two instructors were

. ea-ore cp....0...y..

2This is an "official'. estimate and according to Mr. Gilbert varies
because of the high transfer ratio at this particular school. This
percentage figure was more or less approximate throughout the five ninth
grade General Science classes involved in this study.
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estimated by this observer to be middle or late twenties. There seemed to
exist a healthy and cooperative relationship between the latter and the
rest of the faculty. Tensions were not obvious and no outward feelings
of a racial nature were r)served.

OTHER BACKGROUND INFORMATION

These workers feel that, generallylthe rapport established with
the children in the classes under observation was good to excellent. It

is also felt that a major contribution to the excellent relationship with
the students may be directly related to the student teaching practicum
that preccleded the actual study.

OBSERVATIONS REGARDING CLASS ATTITUDES

Most of the students in the ninth grade General Science classes
observed during the course of this investigation did not demonstrate any
exceptional enthusiasm for the science material studied. Indications

were that they took the course merely to fulfill the credit requirement at
this level. There were a few exceptions in each class and these particular
individuals usually performed at levels well above class norms.

Attitudes were generally good and, as previously stated, the rapport
between students, teachers and researchers was excellent. This positive
relationship was especially noticeable in Mr. t!elsh's classes. According
to unofficial reports and "educated guesses': among the faculty, the
general performance of the majority of the student groups at Bellevue was
usually below expected norms for similar groups citywide. No substantiating
evidence was presented regarding this rather subjective observation by
faculty and It is mentioned here merely as an indicator of teacher attitudes.
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HYPOTHESIS

As stated previously, this study proposed to produce some
evidence to indicate an optimum day of the week for classroom
evaluation and testing. The working hypothesis for the experimental
effort was therefore: THERE IS A SIGUIFICANT RELATIOWSHIP BETWEEN
STUDENT ACHIEVEHEIIT Al-ID THE WEEK DAY OF TEST ADHINISTRATION. The
investigators further expected to obtain a definite focus of data toward
one particular day of the week.
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STAT:NEHT OF THE PROBLEM

It is the understanding of these investigators that these are some
students of human behavior, among whom, the concept of daily peaks in
efficiency and performance in the individual is generally accepted. The

importance of learning and testing activities that would be associated
with any possible extension of this concept from an individual-hour of
the day basis to a group-day of the week basis Is obvious.

if such an extension were found to be valid and permissable then
certain new approaches to learning situations, as well as most classroom
measurement and evaluation, may be indicated and should certainly be
considered from a pedagogical position. Since-one of the major concerns
of educators is achievement by the student, it follows that awareness
by the instructor of an existing optimum week day for evaluati and

testing would be a necessary and vital step toward improved student
performance in most areas If learning. A related consideration would
be the converse regarding a particular week day that might indicate
minimal results or achievement.

The selection of a definite day of the week for evaluation and
testing in any particular discipline has, in the past, been based
primarily on custom, tradition and teacher convenience. in many cases

it has become an accepted practice to group testing situations into
certain periods of time; such as, six weeks, semester and final
examinations to coincide with administrative periods in the academic

year. Within this structure, however, teachers are given certain latitudes

in Which to operate. Some teachers, for example, may not give a six

weeks test but may compute grades from previous measurements. Others may

give only six weeks examinations and so on.

The study described in this paper was concerned with gathering evidence
in order to facilitate the establishment of norms or standards for making
decisions related to test administration'based primarily on a day of the

week concept.

One of the primary problems with which these investigators concerned
themselves was related to the almost universal aversion to administration
of tests oil iloidays.

As indicated elsewhere in this report, a search of the literature
revealed no evidence of any research or controlled investigation to
substantiate such a policy. It is there.dre concluded that the criteria

for such practices are:

I. Tradition and custom
2. Uncontrolled classroom observations
3. Teacher convenience and arbitrary selection.
4. Hearsay and "experience.i.

These situations are subject to all the threats to validity and reliability
offered by such uncontrolled nom-scientific methods of observation and

measurement.
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This study proposes to determine whether or not there is an
optimum day ol the week for classroom evaluation and testing, and if
so to indicate that measurements obtained on this day will reflect
improved student achievement.
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THE RESEARCH DESIGN

After extended consultations with Dr. Thomsen and Dr. Fortune

regarding the model for the research design it was decided to use a daily

testing situation incorporating short item quizzes into a time series study

in which the day actually became the sample observed. The data collected

was then subjected to a sequential analysis of variance or an ANOVA on

the same cell recorded over the remaining days of the week.

The administrative problem of separating the lecture or presentation

of content material from the test construction and recording was solved

with the assistance of Mr. Welsh who presented Joyner a set of objectives

which served as a guide to the selection of the test items. me. Welsh

then administered the tests while Joyner developed the test Items, scored

and recorded the grades.

With minor modifications the design used In this study was constructed

generally along the lines of what Campbell and Stanley term COUNTERBALANCED

designs. Counterbalanced designs are quasiexperimental designs and include

all efforts in which experimental control is achieved, or precision enhanced,

by entering all respondents, or settings, into all treatments.

... such designs have been called
"rotational experiments" by McCall (1923),

"counterbalanced designs': (e.g., Underwood,

1949) "crossover designs (e.g., Cochran and

Cox, 1957; Cox, 1950), and switchover designs

(Kempthorne,

The design is portrayed in the following diagram with posttest

only because it is especially preferred where pretest are unavailable or

inappropriate as in the particular study described herein.

Group A (Class Period 01)

Group B (Class Period i7:2)

Group C (Class Period ii=3)

Group D (Class Period 0)

Group E (Class Period isi$6)

CdiEEK 1 OF 7)

MOM TUE

A/ ORX OR ^

X 0 X P

X 0 X 0

XO X0

X p xo

WED

%° OR
6..0

X 0

Ao

XO

x_p.

(AND SO OM FOR 7 OF' 7 WEEKS)

THUR FR I

VA OR X OR6... ..

X P ?t 0

x.o X 0

?to xo

X 0 X 0

R = Random assignment of pupils to comparison group.

X = Exposure of students to an experimental condition.

0 = Some form of observation or measurement.

Broken Line = the broken lines between the lines signify the

individuals in the groups were not chosen at random; thus, the

groups are not equivalent.

----56onald 4.-6413ell and Julian C. Stanley, Experimental And Quasi
Experimental Designs For Research, Chicago: Rand McNally & Company,p.50. 1966.
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The coding here has specific meaning. Uhenever Ms and Ws appear
on a given line the application is made to the same specific person. X's
and 0's that are in a vertical relationship refer to a simultaneous same
day application but to another person or persons. Randomization within
groups permits the assumption the groups are equivalent. It was not
possible, however, to achieve randomization in this study. Therefore, the
groups are not equivalent.

In this design the differences in sums could not be interpreted simply
as artifacts of the initial group differences or of practice effects, history,
etc. Similarly comparable are the sums of the rows for intrinsic group
differences, and the sums of the columns of the first presentation for the
differences in occasions.4

For the purposes of this study the counterbalanced design described
by Campbell and Stanley, was modified so that the occurrence of each
successive Monday, Tuesday, Wenesday, Thursday and Friday became the sample
for the Pxperiment. The data t 7orded were the individual test scores and
the classperiod mean of these scores for each testing week day became the
prime observations for the experiment.

The experimental treatment consisted of the daily administration of
the five item quiz on each occuring week day.

For purposes of this study the classperiod groups were nonequivalent.
They were not ability grouped by the school prior to the study described
herein. As in all quasiexperiments, strength was gained through consistency
of internal replications of the experiment as time allowed.

The investigators were prone toward a design of the type described
here because of the lack of scheduling control over the relatively few
naturally aggregated groups of the classes. Unable to subdivide these
natural groups into randomly equivalent subgroups for either presentation
of experimental treatment or testing, and after consultation with Doctors
Thomsen and Fortune, the investigators became fearful of threats relates'
to interaction of selection and occasions. The possibility of such an
occurence was deemed less likely in the modification of the counterbalanced
design described herein, because all comparisons are demonstrated in
each group, over each day, over each week and hence several matched
interactions would be required to initiate the experimental effect. In other
words, any such coincidental effects or threats would have to occur on
separate occasions, over repeated times, in each of the groups in turn.*..

4
Donald T. Campbell and Julian C. Stanley, gmeripental And flosi

Expgrimental Desigps For Research, Chicago: Rand McNally & Company, p. 50.
1966.
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DEFINITIONS AND LIMITATIONS

For purposes of this study student achievement criteria was mastery
of a limited number of concepts and factual knowledge. Standard grading
techniques were used.

The test day was that particular dry of the school week in wnich the
testing instrument was administered to the sample groups. Briefly, five-
Item daily quizzes were used.

The test instrument was considered as that instrument designed to
measure student accomplishment and performance in the particular unit of
study under consideration for each testing period. The applied instrument
was composed of written questions, short answers, true -. -false and completion.
It evaluated acquisition of factual knowledge and understanding of concepts
related to scientific subject matter at the ninth grade level.

No effort was made to standardize or establish norms beyond those
generally accepted for the material and grade level.

The test made no specific effort to measure previous or general
knowiedge.

The experimental treatment was defined as the week day of test
administration and was presented on a daily basis.

For the particular purposes and needs of this study the individual
student score was an item while the arithmetic mean for the total group
was the observation recorded as data.

Under the conditions and the design of this study the sample was
considered to be the actual week day of test administration and occurred
five times per class per week, with exceptions noted.
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TEST DESIGN AMC CONSTRUCTION

I. The design and construction of the test was based on an outline
of objectives as presented to Joyner by Mr. Uelsh.

2. The individual items were placed on index cards--one item per card.
Answers and page references in text were placed on the card in
parenthesis.

B. The source material for all evaluations was the text book for this
course as used in the Memphis City School System: Willard J. Jacobson)
Robert M. King, Louise E. Killiel and Cecilia J. Lauby, challgutt in
Science (second edition), New York: American Book Company, 1964.

4. One hundred eighteen pages of material from units seven and eight in
the text formed the content basis for the evaluation instrumentt used
in the experimental treatment as applied to this investigation. Those
seven chapters, twentythree through twentynine, were primarily
concerned with human behavior and science in the home and community.

5. The test design attempted was more achievement centered than aptitude
centered, although the distinction between these two constructs Is
by no means definite. In addition to being a measuring device It WA
also desired that the tests serve a motivational purpose that would
reflect positively for the Instructional phase of the study. The
scoring was thus used as a method for immediate reinforcement by allOwIng
the children to grade their ow papers.5 Problems arose in this area
that are more fully discussed elsewhere in this paper.

6. Most multiplechoice and short answer items were constructed according
to recommendations by D. A. Wood.6

7. Other elements considered important during test construction were:7
A. Clarity of expression.
B. Brevity of expression.
C. Avoiding irrelevant sources of difficulty.
D. Technical terms as specific determiners.
E. Avoiding irrelevant inaccuracies.

O. The students recorded all answers to questions on a small quarter section
of paper approximately four inches wide by five and one half Inches long.
Only the answers were written by the students.

11,00 a..... 110 N11....w0 a... - 641.10 .f -.0%.

5Due to the heavy work load of the research team members, this technique
also served as a time saving device.

6
Dorothy Adkins Wood, Test construction, Columbus, Ohio: Charles E. Merrill

Books, incorporated, 1961. Pp. I2-25.

71 bid., pp. I!4-50
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SUPPLIES AND EQUIPMENT

The only extra supplies and equipment necessary for this study were
small three by five index cards supplied by the investigators. The tests
were taken on the reverse side of old unused mimeographed class handouts
gathered together for this purpose by Mr. Welsh. These sheets were cut
into four equal sections and distributed to the classes. Therefore,
supplies and equipment necessary for this study were furnished by the
above named investigators at no expense to Bellevue Junior High School or
the city school system.
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DATA GATHERING ACTIVITIES

At approximately 8:50 on the morning of March 25, 1968 the actual
classroom investigation for this study was initiated among one hundred k

thirty nine, ninth grade, General Science students taught by Mr. Austin
Welsh at Bellevue Junior High School, Memphis, Tennessee.

The actual experimental treatment was terminated at approximately
2:30 P.M. on May 10, 1968 after having been conducted daily, Monday through
Friday for a total of seven weeks in all five science classes. During this

period of time the investigators were able to accumulate data for twenty-
nine days of actual test administration.

The sum of all data gathering activities over the seven weeks duration
of this study resulted in a total of 3,473 insliyidual experimental treatments
on the following basis:

PERIOD

First Period
Second Period
Third Period
Fifth Period
Sixth Period

TEST ADMINISTRATIONS (INDIVIDUAL)

740 Test Administrations
786 Test Administrations
763 Test Administrations
601 Test Administrations
583 Test Administrations

Another point of interest to this investigator was the discovery, upon
initation of the statistical treatment, that during the course of this
investigation, based on a 1:1:1 relationship a student confronted an item

on a day for a Grand total of over seventeen thousand student-item-day

encounters* according to:

FIRST PERIOD:
SECOND PERIOD:
THIRD PERIOD:
FIFTH PERIOD:
SIXTH PERIOD:

3700 Student-item-day encounters

3930 Student-item-day encounters

3815 Student-item-day encounters

3005 Student-item-day encounters

2915 Student-item-day encounters

TOTAL: 17,365 Student-item-day encounters

It might be well to mention at this time that Mr. We considered

the fifth and sixth period his 4highest performance classes.** The

reader will notice that these two classes also accumulated the lowest

student-Item-day ratio of the five participating classes in the experiment.

STUDENT AWARENESS OF THE STUDY

Since it was felt that any unusual effort to prepare and achieve by

the students would be randomly distributed throughout the week and not

necessarily accrued consistently on any given day, the students were made

aware that some type of study was being conducted. They were not, however,

informed specifically regarding the nature of the experiment, but rather

*Hereafter referred to as: Student-item-days.

** No substantiating data is included in this report to support this

statement.
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they were told that the study related to two areas:

I. Improved student teacher performance.

2. An attempt to allow them (the students) to improve grade levels
by repeated short item quizzes on small areas of study,8

SY.. .1.

18R. E. Gadske, "A Comparison of two Methods of Teaching First Year
High School Algebra." fich. Sci. Egg!, pp. 635-40. 1933.
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PROCEDURES AMD TECHNIQUES

THE EXPERIMENTAL TREATMENT

For the purposes of this study, and in order that internal validity
might be strengthened, it was deemed advisable to observe the following
procedural techniques which were kept constant, whenever and wherever
possible, throughout the experimental treatment.

I. The experimental treatments were administered each day at the
beginning of the period.

2. The time allowed for test completion was %ept constant within
ten to fifteen minutes -- approximating a mean of twelve minutes.
This time included:

a. Reading the question.
b. Writing the answer.
c. Necessary grading and paper collecting

activities.

3. Efforts were made to keep the climate as relaxed and informal
as possible.

4. The tests were consistently constructed, scored and recorded by
a member of the research team OTHER than the one presenting the
subject content to the class.

5. Assignments for outside of class study were made dally--consisting
whenever and wherever possible of three pages of text material
for each dayTs study load. This 7:three page- goal was usually
realized. Each three page assignment was cumulative through the
chapter, i.e.: Monday three pages, Tuesday three pages, Wednesday
three pages yith testing as follows: Monday three pages, Tuesday
six pages, Wednesday nine pages and so on. This is explained more
fully by the following chart:

CLASS DAY
OF

Monday
Tuesday
Wednesday
Thursday
Friday

DAILY
ASSIGIIMENT.

Three pages
Three pages
Three pages
Three pages
Three pages

WATER 1 AL

COVERED.

Three pages
Six pages
Mine pages
Twelve pages
Fifteen pages

G. The three page approach as used throughout resulted in estaggering"
of the chapter beginning and ending days. Ho effort was made
either to accentuate or dampen this effect. An early consideration
was to intentionally stagger the schedule to avoid the pile up
of chapter iniating activities on Monday and the chapter terminating
activities on Friday. However, after consultation with Dr. Thomsen
it was:decided to ignore this effect to secure a smooth flow of
information over the testing areas. Upon adoption of the three
page rule all assignments were subjected to identical treatment and
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no emphasis was placed at any point. On some occasions an assignment
could include the last page or two of one chapter and the first page
or so of the following -- whatever was needed to fulfill the three
page requirement.

7. Each day r. We was supplied with seven or more items on individual
item cards. These cards were added to the previous day's cards
(for each chapter). The cards were shuffled well and five cards
picked at random by some selected student. This was repeated period
by period for all five classes of General Science each testing day.

O. Item numbering was consecutive by the chapters. When questions
were drawn randomly the number accompanied the question on the test.
A five Item test answer sheet might be numbered thus:

5 .nra
II.

9.

-
0.10 .4.. ...Mr*

116.01.411......4-..........
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THREATS TO VALIDITY IN THE EXPERIMENT

Cased on concepts from Campbell and Stanley, the following outline
summarizes the major sources of invalidity as they pertain to this study.'

A. Internal threats:

1. History:

Routine absenteeism presented a relatively small threat
to this study so long as It remained more or less on a
random basis. During, and because of, the recent civil
disturbances in this city, however, absenteeism was no
longer random, but related to a specific cause. More
important--its occurance concentrated on two critical days
in the study-- Monday and Friday. This posed a real
threat to the study; one that the researchers were powerless
to control.

2. Maturation:

No specific control applied--but because of the relatively
short duration of the study the researchers feel that there
was a minimal cause for invalidity from this source.

B. Testing:

Because there was no pretest data taken, the threat of
testing as well as testing--treatment interaction Is not a
relevant threat--no interaction can occur.10 Additional
control was attempted in this area through:

(a) Random selection of individual five inch by seven inch
test item cards.

(b) Consecutive three page content assignment, daily, in the
regular course text book.

4. instrumentation:

This was an area of general weakness and needs more consideration
and attention in future studies. Lack of standardization was
a continuing threat to the study.

ti S

9Donald T. Campbell and Julian C. Stanley, Exlerimptpl And QuaA--
Experkrieptal Deslans For Research,, Chicago: Rand MtNally &Company, pp.5-61
40-41. 196G.

10ExperipientAL faradiams and Procedures ja class handout),
pp. 11-13,
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4.. Instrumentation!

This was an area of general weakness and needs more consideration
and attention in future studies. Lack of standardization vas a
continuing tnreat to the study.

5. Regression:

This source was not a threat to this study since there was no
pretest data taken and the groups were not selected on the
basis of their extreme scores. The use of mean differences
throughout the study also offers a built in control in this
area.

S. Selection bias:

There is the possibility of some degree of selection bias in

the study because no effort vas made to assign groups in a
random manner, but rather to work within the total frame work
of all five available ninth grade science classes that had
been previously assigned for several weeks prior to the
initiation of this experiment.

7. i:ortal ity:

There was little threat to the study from dropouts or out
transfers--only six such cases over the seven weeks period.
However, the situations present on which only partial data
was available were more numerous. The experimentors mnre or
less "Swept this under the rugl' as per r_!ampbell and Stanley.11

8. Selection--maturation interaction:

As noted by chart on page 75 this effect seemed not to present
a major threat to the study since all groups seemed to conform
to a very similar relationship with one another at the initiation
and at the termination of The experimental treatment, even
though there was no randomization of subjects.

B. External:

1. Testing and X-- interaction:

Some ''sensitizing' effect possibly occured during the early
days of the study but since any particular day should receive
a random chance of benefit in this area the threat posed to
validity via:: relatively small, and the control was based on a
daily test at the same general time.

11
Campbell and Stanley, op.. cit., p. 15.



2. Selection and Xinteraction:

Groups were not randomly selected from the schools on a city
wide basis and Bellevue Junior High School is not equivalent
to some of the "better." schools in the system because of a
recentyears deterioration in the socioeconomic background of
the student body. Because of this, there may be a selection
and X-- interaction threat to the generalizability of the study.

3. Reactive arrangements:

These investigators felt that any efforts on the part of the
students to alter performance as a result of situational
knowledge would be randomly distributed over the Monday through
Friday weekly testing span. For this reason the researchers
did not consider that this source of invalidity posed a major
threat to the study.

4. Multiple Xinterference:

The researchers feel that this threat was under control
because there was a one treatment per day design used throughout
the experiment.

5-6. Irrelevant responses and irrelevant replicability did not
offer any threats to the study at the time and under the
conditions of its instrumentation.

ANOTHER SOURCE FOR INTERACTION

Interaction, or the possible effect of each cell on its neighboring
cell or cells, in the design described herein is rather high, over all,
for this experimental study. One particular possibility not mentioned
above that continues to disturb the investigators relates to the manner
in which the individual test items were selected.

As described elsewhere in this report, the test items for each day
accumulated throughout the five test day week, and for each test day five
items were randomly selected for that particu!ar day's experimental treatment.
Let the reader again refer to a chart:

O.. ... MON. TUES. WED. THURS. FRI.
........ ............ .a....- ......... ........... ...... A..................90.1.0.- 0. a .. .. ...AO..../. :. ....O. 4 ..._

NE! TEST
ITEMS 6 to 10 6 to 10 6 to 10 6 to 10 6 to 10

ADDED
f

...An .4. 4. ..- 4.... .., w.f. .... 4,....., *140. .0. .0. 0.. ...........L. 11,...... - ... ....Mo. r.
PREVIOUS A116 -10 All Mon. + All Mon.+ All Mon. +

TEST ITEMS None Items from Tues. Tues.±1ed. Tues. t- Wed.+

ADDED Monday. items. items. Thurs. items.

TEWWW
RANDOHLY
SELECTED FOR X I 5

1
5

4 11....^ ., N. S. . 04A-

Mo.. oral-

5 5

TOTAL: 25 items selected from 30 to 50 submitted weekly.
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Durin..3 the second or third week of the study the researchers began to
question some possible source for invalidity posed by interaction at this
level. Control was attempted by random selection of all items as indicated
but the investigators feel that a tighter control is desim:21_
future experimental effort.

SUMMARIZING ACCORDING TO CAMPBELL AND STANLEY 12

INTERNAL SOURCES:

History

Maturat i on

Testing

Instrumentation

Regression

? Selection

?Jr Hortality

Interaction of selection and maturation

EXTERNAL SOURCES:

Testing X interaction

? Selection X interaction

Reactive arrangements

Multiple X interaction

elau ,do du.. ob. 10 A. 4.

12 Ibid., p. 56.



OTHER PROBLEMS It'! THE STUDY

It was to be expected that some students would tend to study towards
a particular type of examination. In an effort to control this particular
threat to validity, inherent in the experimental treatment, the types of
items and material emphasis was shifted throughout the study.

Another threat to validity, that was anticipated in this study related
to spontaneous improvement in scores resulting from students becoming test
wise and experienced. Efforts to control this threat to validity included
a gradual increase in item difficulty as the study progressed.

One problem not anticipated by the investigators was related to cribbing
or cheating by a small number of the students. The evidence of these
deceptive activities was discovered by the researchers upon initiation
of the statistical treatment on the data. All test and scoring calculations
were routinely rechecked and corrected wherever discrepancies were discovered.
nevertheless this remains one of the major threats to the validity of the
study; any future work along these lines will demand more attention to
this problem and more efforts to correct the inadequacy.

Several interruptions related to citywide civil disturbances and
intervening school activities prevailed and resulted in limited or restricted
research activities for these dates thereby reducing available data to the
study. On April 3rd the fifth and sixth period classes received no
experimental treatment, and on April 29th the fifth period was again omitted
from the testing procedure.

No experimental treatment was carried out on the following dates:

March 28, 1968
March 29, 1960
April 5, 1960
April 8, 1968
April 12, 1960
April 15, 1960

Experimental subject losses related to student outtransfers during
the course of this study amounted to six.

Student absences totaled three hundred five with the following
distribution among the classes:

PERIOD ABSENCES

First Period 72
Second Period 55

Third Period 68
Fifth Period 49
Sixth Period 0

Total 305

As indicated by the table on page 23 of this report, student subjects
present and available for the experimental treatment during the seven weeks
Course of this study amounted to, by classes:
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CLASS PER100 HUMBER OF STUDENTS TESTED

First Period 740

Second Period 706

Third Period 763

Fifth Period 601

Sixth Period 533

Tr.tal 3,473

Time was a crucial factor in carrying out the experimental treatments
of this study and the investigators feel that a complete school year should
be devoted to any future data gathering activities of a related nature.



011-1ER RECORE!DATI 0113 FOR IMPROVIINS THE STUDY

In regard to cribbing or cheating on the test one alternative would
be for the researchers to score the test themselves--a rather time consuming
activity. Another approach to solving the problem would be to furnish
preprinted multiple Item score cards and hand punchers. The students would
mark only the correct choice by punching the indicated mark for a selection.
This approach could be adapted to automated procedures of data processing
and computer scoring and grading. They could also take the examination
in ink, allowing no erasure or changes. Still another approach would be
to furnish red ink or pencil for all scoring activities by the students.
Another possibility would be to recruit volunteer student assistants whose
sole responsibility would be the grading of the papers. The latter would
probably be the method of choice at this time. The investigators realize
that the above measures are no panacea but do feel that they would effect
some reduction in the incidence of cheating on the test and therefore
enhance test validity and reliability.



STATISTICAL AWALYSIS--RESULTS AND CONCLUSIONS

The statistical analysis design chosen for thi$ research report
was intended to render a day by day analysis of variability for a day
versus day comparison over each of five days by five days horizontally and
vertically, determining F values for each cell as indicated by the following
row/column table:

MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY
INFIYINF I6 V.,. . a. a. 46.. A- Ay...

Monday
versus

Monday Monday
versus versus

Tuesday Wednesday Thursday
F F

r.
........ a v... ...... a .. a. a. ... S. . ay ............ a V ......-. ..... ...v ..... .4. ............... 5 a.. .......

Tuesday
versus

Monday
F

Wednesday
versus

Monday
F

Tuesday
versus

Wednesday
F

. .. 66. 46 60...a6 .66 646 IP .666. "S ..
Wednesday
versus

Tuesday

Tuesday
versus

Thursday
F

M.. ....Ay

Wednesday
versus

Thursday

-a y ....a a.

Thursday Thursday 1 Thursday
versus versus 1 versus

Monday Tuesday Wednesday
F F F

4.1

1 .... - . . . . . 5- .... V a V ..2. ...- .1 ..... ............. S. ..... . .1. ..... . . . d r . IN. .. . . . a. ...a....

Friday Friday
versus versus

Monday Tuesday
F F

Friday Friday
versus versus

Wednesday Thursday
F F

Monday
versus

Friday
F

e .-........
Tuesday
versus

Friday
F

Wednesday
versus

Friday
F

Thursday
versus

Friday

Vs._ .1

....... w a- Sy.... .. . a...a .. . .... ...a 5.. .....

This method utilized the F test which compares the variability within
samples to the variability among two or more samples to determine the
probability that the variance among samples is due to chance and not due to
sampling from populations having different means. In other words, the
techniques as used in this study were designed to determine whether the
groups diverged sufficiently to be considered as no longer representative
of the same pupuiation. The values of F were determined by the use of
appropriate tables and reported accordingly in charts and tables included
in this report.
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More specifically, Wonday was subjected to an analysis Of variance
comparison with Tuesday and an F ratio determined and compared with F
table values. Monday was then compared with Uednetday and so on through
Friday. Each of the days in the week were similarly compared with every
other day in the week. the computed F values were then compared with table
F values at the one percent (.01) and the five percent (.05) levels of
Confidence to make the necessary determinat:ons regarding significance of
the data obtained.

71



FURTHER ANALYSIS WITH THE CHARTS

As indicated by summary chart number one the weekly weekday variations
held to a rather similar pattern of fluctuation with the one exception of
Friday (the short black line). Friday, however, represented a very short
term situation as regards the experimental treatment since there were only
four Friday's that received the experimental treatment during the entire
seven weeks of the study. Nevertheless, there was no indication of any
significant differences between any two given days, according to the
analysis of variance done on the data obtained during the seven weeks period.

The bar graph charts indicate the standing of the classes based on the
over all means. There are daily charts plus a summary chart for alt five
week days.

The sum of the means charts indicate a slight superiority for the
fifth period class with a grand mean of 3.57 and the sixth period group
follows closely with a grand mean of 3.36. These performances were
expected by the investigators.

The expected low in the first period, however, did not occur. This
dubious honor was taken by the third period class with a 2.93, while the
first period scored a 3.06.

The expectations mentioned above were based on experience and
classroom records recorded by Mr. Welsh and L. Joyner (as a student teacher)
prior to the initiation of any experimental treatment related to this research
effort.

The performance standing for any class is a chance occurance in the
respect that no ability grouping is attempted at Bellevue Junior High School.
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MEANING OF THE ANUS'S

The investigators evaluated the results of the experiment by subjecting
the data to an analysis of variance wherein the betweensample variance was
compared with tie withinsample variance In an ANOVA table. The between
sample variance is a measure of the treatment effect contaminated by error
and is obtained when only the average means being compared are used as the
data. The within sample variance is a measure or estimate of the error
which is responsible for the above contamination and is an over all variance
computed for all the data being compared. The within variance also indicates
the size of the errors, which in being randomly distributed over the two
samples, may actually have produced the betweensample variance. The mean
square ratio of one variance is compared with the other to obtain a
computed F which is 'lien analyzed according to predetermined table values
for this comparison.1

As indicated by the series of ANOVA tables included in this report,
and other tables and charts detailing the statistical findings--no significant
difference in the means was found at the confidence levels now indicated.
The investigators therefore failed to reject null at these levels for any
data included and analyzed in this report. It is therefore concluded that
NO SIGOIFICART RELATIONSN1P EXIST BETUEEN A!!Y PARTICULAR DAY OF THE WEEK
Alli) STUDENT ACHIENCEIT AS MEASURED BY DAILY TEST ADMINISMATI ON.

PROBLEMS WITH THE ANALYSIS

According to Doctors Thomsen and Fortune, the analysis as reported
herein Is subject to a geometric pile up of probability errors, horizontally
by days, and "stackine of this error, vertically by :leeks. 14

This major problem as confronted in the analysis of the data obtained
In the study related to, and was primarily precipitated by, the incomplete
data cells in the analysis of variance design. This element occuring in
the study precluded the simple analysis of variance approach as permitted
when all cells are filled.

The statistical design, basically an analysis of variance with
incomplete blocks by days and nested intervals by weeks, was subjected to
a modification which permitted the inclusion and comparison of only those
days on which experimental treatment was carried out and data was obtained.
Since Doctors Thomsen and Fortune, as mentioned above, suggested that this
is primarily an approximation and therefore vulnerable to a pileup of
probability errors as stated, the determined ratios might be defined as
F I rather than F. 15

These workers suggest that any future analysis of
these data include a chi squares or Latin squares analysis and an AiiOVA
based on the incomplete block, nested interval techniques as described
by Scheff .1°

This writer plans to submit such an analysis as a supplementarY inclusion
to this report, if time permits.

w. arr ... a*

14Dr. Donald Rickhart Thomsen, Associate Professor of Education, Memphis
State University, Memphis, Tennessee and Dr. Jim Carleton Fortune, Assistant
Professor of Education also at Memphis State University.

15Henry Scheff4 , The Analysis of Variance, New York: Johnlilley
Sons, Inc., pp. 147-00.

16jbld., pp. 13.15.
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CONCLUS 10i

A brief look at the enclosed charts and tables will reveal that these
investigators failed to reject null at the one percent (.01), or the five
percent (.05), confidence levels for all comparisons considered.

Obviously the apparent treatment effects were small when compared
with the errors whiCh Could have produced them. Since it is a fundamental
principle in the analysis of variance that the greater the variability
among the samples in the study, the larger will be the errors to *:!1!ch the
experimental comparison is liable and the more suspect will be tle ,.-Irrved
differences between the samples, then it must follow, therefore, tila, chance
alone could have produced differences as large as, or larger than, the
differences observed in this study. It must be concluded then that the
data obtained and analyzed for the purposes of this study failed to reveal
any significant relationships, or effects, related to the particular week
day of test administration on ninth grade student achievement as measured
by daily testing over a seven, week period at Bellevue Junior High School.
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RECOICSIDATIOUS FU FUTURE STUDIES MTH'S AREA

These workers are of the opinion that more investigation should be
conducted in the area of this study. They feel that the results are
Inconclusive and studies are recommended which would obtain more data
under conditions of tighter controls. In this regard the following recom-
mended which would obtain more data under conditions of tighter controls.
In this renard the following recommendations for future studies are set
forth:

1. A minimum period of one full school year should be devoted to
the experimental treatment and data gathering activities.
The seven weeks period of this study was too susceptible to class
time lost and student absent rates; a longer period of ti r: would
insure more complete data for analysis.

2. Some effort should be made to randomize the samples for future
study. This would permit a period by period evaluation and
further reduce many internal threats.

3. If at all possible some standardized testing should be available
for the selection of test items. These investigators were con-
fronted with situations that may have reflected item or test
difficulty rather than a week day influencemore effort needs
to be made to separate these two effects.

4. Increased effort is needed to standardize the technique of the
experimental treatment as well as the testing atmosphere. There
is some question in the minds of the researchers regarding the
conscientiousness of student attitudes towards these testing
situations.

5. These Investigators also feel that consideration should be given
to separation of record grading and data recording techniques
as well as discontinuance of the procedure for recording student
names on each test. lt is felt that this would help to further
reduce test anxiety and possibly lessen the incidence of
cribbing and cheating on the test by the students.

6. If politically feasible, acquisition of individual student 1.Q.
and previous achievement scores is to be desired in future
efforts.

7. Another interesting prospect for future determinations by daily
testing is related to applications of the experimental treatment
to the evaluation of achievement by student subjects in elective
areas rather than required courses.

8. The researchers also feel that some effort to obtain a study-
habits-profile on the participating student subjects would
provide some interesting material relevant to the study.
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9. Related to number one above -- effort should be made to
Include simultaneous replicability at several randomly selected
schools in the city as mil as over the suburbal and rural
areas of 'Jest Tennessee.

10. It Is also recommended that any future studies in this area
be designed to incorporate electronic data processing equipment
and technique Into the statistical analysis.

11. Related to ten above -- computer based testing and grading
should be used when and where possible.



In summary then, these workers are of the opinion that the
data obtained, analyzed, evaluated and presented in this report arc aot
conclusive and the study was confronted by too many variables and til:aats
to validity which the researchers failed to adequately control. It is
also the feeling of these investigators, however, that there has been
established an adequate basis and indication for more extensive and
precisely controlled work in this area.
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ItpopucTioN:

All of the members of the Undergraduate Research Training Prograd at
Memphis State University were assigned the project of developing a test
and checking its reliability and validity; our team, composed of Theresa
Browning, Lucy Reap, and Lynn Wells, wanted to work with something that
we thought might be useful to us as future teachers. While preparing for
our second semester research project, all of us had become interested in
attitudinal scales and measurements. Since two of us are future mathematics
teachers, we selected algebra as the school subject area to test and to use
in correlation with our attitude scale.

With the aid of algebra textbooks checked out from the Memphis
State Curriculum Lab, we developed a comprehensive algebra test. The attitude
scale was designed in the form of Likert's attitudinal scales. Our attitude
scale comprised six questions, three of which were distractors, with
alternating favorable and unfavorable response choices.

We received permission from the principal of one of the city schools
to administer our tests in his school; and, we enlisted the cooperation
of a first-year algebra teacher, who offered us the students in her three
classes as subjects.

PILOT TEST:

The pilot test was administered to the twenty-two students of the
9:45 a.m. class. We ran an item analysis on the fifteen items of the
algebra test; results are shown on Table I.

The algebra test was divided into two parts by flipping a coin.
The first part included items 2, 3b, 4, 5, 6, 7, 11, 15; the second part
included items 1, 3a, 8, 9, 10, 12, 13, and 14. Using the split -half method
of determining reliability, the reliability coefficient was established as
.518347. (See Table II.)

This study's main point of interest was the determination of the
effect that knowledge of results has in the development of the student's
attitude toward the test itself. For this reason, the test was administered
in two different ways. One half of the class received immediate feedback
as to each student's score on the test. This portion of the class was
given the answers to the algebra test, written on the attitude scale. The
other portion of the class did not receive answers prior to responding to
the attitude scale. The Pearson formula was used in the determination of
the correlation between the algebra test and the attitude scale given to
both groups. The correlation coefficients were as following: Immediate
knowledge of the test results and the score on the attitude scale, ..612;
no knowledge of the test results and the score on the attitude scale,
.0154. Results are shown on Tables III a and III b.

FINAL TESTS:

From the results of the pilot test and suggestions by the
supervising teacher, we increased the difficulty of the algebra test.
The revised test was administered to two classes, an 8:45 a.m. class and
a 2:15 p.m. class.

79



An item analysis of the fourteen items was made on the morning class
of twent7-nine students; results are shown on Table IV a.

Dy flipping a coin, we divided the final test into tiro parts. The
first r;rt conistod of items 3a, 3b, 4, 5, 8, 9, 11, 12, 14; the second
part contained items 1, 2, 6, 7, 10, 13. By use of the split-hstlf method,
the reliability coefficient of the test as given to the morning class was
.7301. (See Table V.)

The students in the morning class did not know the correct answers
to the algebra test before taking the attitude scale. The Spearman
Correlation Coefficient between the algebra test and the attitude scale
for this class was -.321. (See Table VI.)

The results of the item analysis made on the afternoon class of
twenty students are shown on Table IV b.

using the split-half method and the same random manner of item
division, the reliability coefficient was found to be .5146. (See Table VII.)

Before taking the attitude scale, the students in the afternoon class
were given the correct answers. For this class, the Spearman Correlation
Coefficient was -.430. (See Table VIII.)

In combining the results of the morning class and the afternoon class,
the over-all reliability of the tests was .6633. (See Table IK).

Although Xerlingur states reliability is no guarantee of good
scientific results Downie says that on an ordinary class room
test a reliability ,.of .50 might be typical.,. Our results exceed Downie's
expectations of a classroom test.

On the final testing, the correlation coefficients show that the
students who made the highest scores on the algebra tests rated the test
relatively easy on the; attitude scale. This was true for both classes
taking the test -- the one that had !mowledp..,e of the test scores prior to
taking the attitude test and the one that had no knowledge of test performance
before responding to the attitude scale. This would seen to indicate that
immediate feedback: of test results has no bearing in the students attitude
toward the test itself. However, the correlations obtained o the pilot
test were slightly different than those obtained on the f' tests. This
could be due to the change in testing conditions. During the final tests,
the class which was given the answers to the algebra test was completely
separated from those who were not given the correct answers prior to
responding to the attitude scale. Therefore, further studies in this
area would be interesting in the light of the contrasting results of
the pilot test and the final tests.
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TABLE I

PILOT TEST

A1ALYSIS

COI fl PlippgESES INCGRXCy P..ESPO4SES.

1. 17 52. 19 3
3. (a) 16 -6

(o) 15 7
4. lc 4
5. 12 to
6. lc 4
7. 22 0
C. 22 0
9. 13 910. 0 22
11. 8 14
12. 2 20
13. 1C 4
14. 19 3
15. 21 1



1rii = 2r?..,. I
1 r2. 1i I

TABLE II

BILITY OF PILOT TEST

r :!.. 1 = P
1I x .,

r

X Y X.Y X2 Y2

7 4 28 49 16
6
6

6 36 36 36
5 0 36 25

4 4
3
16 16 16

5 3 15 25 9
7 7 49 49 49
8 4 32 64 16
8 5 40 64 25
7 6 42 49 36
6 5 30 36 25
7 6 42 49 36
6 3 18 36 9
4 4 16 16 16
5 3 15 25 9
5 5 25 25 25
7 5 35 49 25
7 5 35 49 25
5 5 25 25 25
5 3 15 25 9
5 6 30 25 36
6 6 36 36 36
6 6 ....2§. ...36. ...2§.

1_132 g.106 1 646 g. 820 x..540

1 DS...A. a.n = X it
...

IT IT IT

el= 121 x 2

14 11 2
07 - Y

14
,

IT
-

P = gb ...,M81106\= 29.3636 - (6) (4.8181) = 29.3636 - 28.9086 =
22 \.22 )122)

,.._........,..
cri 1820 _lag? =437.2727 - 36 = ,i 1.2727 = 1.128

V 22 22j

6y'= / 149. .../ 06\12 ______..
kl 22 \ 22) =

,' 24.5454-- 23.2141 =','T.3313 = 1.153

6 6 = (1.128)(1.153) = 1.300584

P = .45_44_ _ .349843

6
1.300584

6x-- -;
1 2-.- "194443 1.349843 rli '518347

.4550
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X Y X-5E= x

TABLE III a

ALGEBRA

SCUM ATTITUDE

y x-y x2 Y2
...O. . 11 -I.... 4

11.5
7.5
8.0

11.5
10.5
9.0
7.0

11.0
9.5

10.0
12.5

4.74 1.68
10.98 -2.32
15.00 -1.82
5.49 1.68
7.26 .68
4.50 - .82
7.74 -2.82
5.40 1.18

10.25 - .32
3.75 .18

of 2.68

la 9.82 Y 7.28

Spx

-2.54
3.70
8.72

--1.79
.02

-2.78
.46

-1.88
2.97

-3.53

32.1364 = 42.9215
11

- 4.2672
- 8.5840
-15.8740
- 3.0072
- .0136

2.2796
- 1.2972
- 2.2184
- .9504- .6354

6.9.06

(-40.6478

= 1.71

SD ag 1137.2936 a, 12.4812 et 3.53

r -40.6478
11(1.71)(3.53)

at -40.6478
66.3993

- -.612
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2.8224 6.4516
5.3824 13.6900
3.3124 76.0384
2.8224 3.2041

.4624 .0004

.6724 7.7284
7.9524 .2116
1:3924 3.5344

.1024 8.8209

.0324 12.4609
7.18 24 5.1329

is;32.1364 4.137.2936



.

Score

TABLE III b

ALGEBRA

Attitude XAr = x = y x y x2 2

10.0 4.98 -.59 -.49 .2891 100 24.8004
10.5 7.23 -.09 1.76 -.1584 110.25 52.2729
13.0 6.24 2.43. .77 1.8557 169 38.9376
12.5 4.50 1.91 -.97 -1.8527 156.25 59.9076
12.5 7.74 1.91 2.27 4.3357 156.25 59.9076
12.0 5.49 1.43. .02 .0282 144 30.1401
7.5 3.00 -3.09 -2.47 7.6323 56.25 9.0000
9.0 3.51 -1.59 -1.96 3.1164 81 12.3201
11.01 4.74 .41 -.73 -.2993 121 22.4676
7.5 6.99 -3.09 1.52 -4.6968 56.25 48.8601
11.0 5.76 .41 .29 .1189 121.00 33.1776

116.5 (60.18 (10.3691 (1271.25 52.1340

spx gi 115:1671 al 10.75
11

SD = i 352.1340
4

11

r = 10.3691
11(10.75)(5.66

r = 10.3691
669.2950

r as .0154

432.0121 is 5.66
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TABLE IV a

Item Analysis

Correct Responses

A.M. Class

Incorrect Responses

1. 15 14
2. 22 7
3. (a) 25 (b) 12 (a) 14 (b) 17
4. 23 6
5. 10 19
6. 15 14
7. 19 10
8. 0 29
9. 5 24

10. 6 23
11. 8 21
12. 10 19
13. 11 18
14. 6 23

TABLE IV b

Item Analysis P.M. Class

Correct Responses Incorrect Res onpm

6
7

(a) 5 (b) 7
0

13
9
6

18
20
12
18
14
13
16

1. 14
2. 13
3. (a) 15 (b) 13
4. 20
5. 7
6. 11
7. 14
8. 2
9. 0

10. 8
11. 2
12. 6
13. 7
14. 4



Totals

TABLE V

Reliability A.M. Class

Scores On
1st Part
of Test

x

Scores On
2nd Part
of Test xy 2

Y
2

1 3 .3 1 9
2 4 8 4 16
4 7 28 16 49
3 2 6 9 4
1 2 2 1 4
3 4 12 9 1 16
6 8 48 36 64
3 2 6 9 4
3 3 9 9 9
0 1 0 0 3.

2 3 6 4 9
2 4 8 4 16
1 2 2 1 4
2 2 4 4 4
6 3 18 36 9
4 3 12 16 9
3 1 3 9 1
4 3 12 16 9
3 5 15 9 25
3 3 9 9 9
4 4 16 16 16
1 2 2 1 4
3 1 3 9 1
4 6 24 16 36
2 3 6 4 9
5 5 25 25 25
3 5 15 9 25
3 3. 9 9 9
3 2 6 9 4

84 96 317 300 400
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P = EMI -ac4t4
N

p = (14)(26)
29 .29 29

p = 1.3424

xs 612.1. (.13.if
N

13;7" 84 i2
29 TO

di me 1.39

jv72) (1112
N 1/4. N

%12
29 29/

mg 1.68

r = P (correla-
tion)

r = 1.3424
(1.39 1.68)

r as .5749 rain 1 1
217

r = 2r1 11

r al 2 (.5749)
1 + .5749

r = .7301 (reliability:



TABLE VI

X
Alto Test Att. Test

Correlation

Rank X Rank Y

3.5 3.50 25.0 4.0
5.0 2.67 16;0 15.0

10.0 1.58 2;0 28.0

54 2.58 16.0 16.5

3.5 2.58 25.0 16.5

6.5 3.58 10;5 3.0
13.0 1.42 1.0 29.0

4.5 3.00 20;5 9.0

5.5 3.00 12.5 9.0

.5 3.17 29.0 7.0

4.5 2.83 20;5 11.0

5.0 2.33 16;0 20.0

2.5 2.50 27;5 1840

3.5 3.00 25;0 9.0

7.5 2.33 5.5 20.0
6.5 2.75 10.5 13.0

4.5 1.67 20;5 27.0
7.0 2.25 8.0 22;0

7.0 3.67 8;0 2.0

5.0 2.75 16.0 13.0

7.0 3433 8;0 6.0

2.5 4.00 27.5 1.0

4.0 2.06 23;0 24.0

9.5 2.33 3;0 20.0

4.5 1.83 2045 26.0
9.0 3.42 4;0 5.0

7.5 2.75 5;5 13.0

5.5 2.08 12;5 24.0
5.0 2.08 16.0 24.0

Total

A.M. Class

Diff. (Diff)2

21.0
1;0
26.0

.5

8.5

7.5
28.0

11.5

3.5

22.0

9.5
4.0
9.5
16.0

14.5

2,5
-6.5

14.0
6.0
3.0
2.0
26.5
1.0

17.0
5.5
1.0
7.5

11.5

8.0

441.00
1.00

676;00
272;25
272;25

56;25
784.00
132;25
12.25

484;00
90;25
16;00
90.25

256;*00

210;25

6.25
42;25
196.00
36;00

.9,.00

4;00
702;25

1;00

239;00
30;25

1.00
56;25
132;25
64;00

5363;50

Note: TIrts class did

not know the correct
answers on the algebra
test before taking the
attitude test;

rho 1 -

N(N4-1)

rho = 1 6(5363;50)
29(294-1)

rho In -.321

Interpretation:
Students who made high
on the algebra test
rated the test as
relatively easy;



Totals

TABLE ViI

Reliability P.M. Class

Scores On
let Part
of Test

x

Scores On
2nd Part
of Lest

y . xy x2 Y2

5 6 30 25 36
5 5 25 25 25

4 5 20 16 25
4 4 16 16 16
3 1 3 9 '1

3 3 9 9 9

2 3 6 4 9

1 3 3 1 9

4 5 20 16 25
2 4 8 4 16
5 2 10 25 4
1 4 4 1 16
3 3 9 9 9

4 3 12 16 9
4 4 16 16 16
3 4 12 9 16
4 5 20 16 25
5 3 15 25 9

2 1 2 4 1
3 1 3 9 1

67 69 243 255 277

88

P gc 29(2
N N N

p = 243 46
20 2461)20 \0

dx

.5925

le2
N Ni

Is 255 1E7
20 20

ing 1.23

r st P

(cc 6
r = .5925

(1.23) (1.39)

r = .3465 (correlation)

r = 2 1

Im.

r = 2(.3465),

1.3465

r = .5146 (reliability)



Tot

TABLE VIII

Correlation P.M. Class

X
Aig. Test

Y
Att. Test Rank X Rank Y Diff. (Diff.)

2

10.0 1.90 1.0 20.0 19.0 361.00

9.5 3.25 2.0 7.5 5.5 30.25

8.5 1.92 3.0 19.0 16.0 256.00

7.0 3.67 9.5 5.0 4.5 20.25

4.0 2.33 17.5 15.5 2.0 4.00

5.0 2.83 14.0 11.5 2.5 6.25

4.0 2.83 17.5 11.5 6.0 36.00

3.5 4.17 19.0 1 18.0 324.00

8.0 2.00 4.5 17.5 13.0 169.00

5.0 3.42 14.0 6.0 8.0 64.00

7.0 3.83 9:5. 3.5 6.0 36.00

5.0 3.25 14.0 7.5 6.5 42.25

6.0 4.08 12.0 2.0 10.0 100.00

7.0 2.00 9.5 17.5 8.0 64.00

7.5 2.50 6.5 14.0 7.5 56.25

7.0 2.92 9:5. 10.0 0.5 .25

8.0 2.33 4.5 15.5 11.0 121.00

7.5 3.08 6.5 9.0 2.5 6.25

3.0 2.75 20.0 13.0 7.0 49.00

4.5 3.83 16.0 3.5 12.5 156.25

89

Note: This class did
know the correct answers
on the algebra test
before taking the
attitude test.

rho = 1 - _6022
N1N -1)

rho = 1 - 6(1902.00)
20 (202-1)

rho = -.430

Interpretation: Students
who made high on the
algebra test rated the
test as comparatively
easy.



TABLE IX

Reliability - Combined Classes

1:X = 84 + 67 = 151 EX2 = 300 + 255 = 555

1:r = 96 + 69 = 165 . = 400 + 277 = 677

1::AY = 317 + 243 me 560 N = 29 + 20 = 49

P

(tt
N
1(1)
N

p = 560 - 151 165

49 49 49

p = 1.0516

grX te!. 6.Y k.2.02
N \ 14/

Cx gs 555 (151)2
49 49/

la 677 (11.1) 2
49 49

m 1.35 Qq = 1.57

r

r

=

=

P

46Y

1.0516
(1.35)(1.5i)

r = .4962 (correlation)

r = 2r

1 + r

r = .9924

1 + .4962

r = .6633 (reliability)
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NAME DATE

PART I.

Simplify:

(1) x4 *2 + 3x3 - 2X + x4 + 6 - 2x4 + x2 x 1 (2) 20xe
-4;

(3) If x = and y = -5, find the value of:
a. X y b. -x3

Solve:
(4) A si h(b+c) If b a 8, c = 18, h Is 14. (5) C = 5 (P-32) for P when C10C

2 9

(6) p + .12p = 280 (7) 1.7x + 604 = 2.3x + 148

PART II.

(8) Multiply the produce of c 5 and c - 8 by c - 2.

(9) Multiply a2 6a + 9 by a.- 1.

(10) Divide Y2 - X2 by Y - X. (11) Solve for x and 3x + y = 5
2 - y = 9

(12) On Monday, the temperature was 20° above zero; on Tuesday, the
temperature dropped to 7° below zero; on Wednesday, the temperature was
6° above zero. What was the total change in temperature in degrees
over the three-day period?

(13) The sum of two numbers is 39. Two times the smaller number plus two
equals one half the larger number. What ara the two numbers?

(14) A. man has $2.00 in nickels and limes. One half the number of nickels .

times six divided by two is your number of dimes. Now many nickels and
dimes does he have?

ANSWERS:

1. 8.

2. 9.

3. 10.

4. 11.

5. 12.

6. 13:

7. 14.
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NAME
DATE

Please answer each of these six questions in the following manner:

EXAMPLE: Today the weather is

Cold X He-t

Still X Windy

If the temperature is in the high 50's (approximately an "average"
temperature), put an X in the third blank (see above). If it is
very windy, put an X in the fifth blank.

Please be honest in answering these questions. We want each individual's
opinion. These questions will in no way affect your grade and they will beheld confidential.

1. I would rate Algebra as:
Easy

ormoserpro twoOremmess. Difficult
Complex

Simple
Clear ... Confusing
Vague

Well-explained

2. The problems on this test were:
Easy

Difficult
Complex

Simple
Clear

Confusing...Vague
aralsparri. Well-explained............ ............ enrsownmdwor

3. Part I was:
Easy
Complex

emarroormon. .aralmorm ormixonamoraClear
ore..-~m wasiSfai~soVague

omeromeremew ....wars. elmoraromeroa.

4. Part Il was:
Easy

Difficult
Complex

Simple
Clear

Confusing
Vague

Well-explained...

Difficult
Simple
Confusing
Weil-explained

5. In general, the homework assignments for this class have been:
Easy

Difficult
Complex

Simple~NstoClear
Confusing

Vague
Well-explained

6. The explanations by the teacher in class have been:
Easy ... Difficult
Complex

............... 10WOMIN erwarlieW~I wq=1~~01. Simple
Clear

..........owaa earmiramose* orarsaae ealowerrs Confusing
Vague . Well-explained
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NAME DATE

PART I.

(1) x2 - 2x + 6 - x2 - 1

(3) If x = -5 and y = -5, find the value of:

a, xy2 b. -x3

Solve:

(2) 20x2

-5x

(4) A = h(b + b') If b = 8, b' = 18, h = 14. (5) C = 5 (F-32) for F when

2 9 C = 100.

(6) p + .12p = 280

PART II.

(8) Multiply c + 5 by c 8

(10) Divide x2 - 6x + 9 by x - 3.

(12) Solve for x and x: 3x + y = 5
x - y = 1

(7) 1.3x + 604 = 2.7x + 142

(9) Multiply a2 6a + 9
by a - 1.

(11) Divide x2 - y2 by x - y.

(13) What is the difference in degrees between 6° above zero and 18° below

zero?

(14) The sum of two numbers is 40 and the larger exceeds three times the

smaller by 4. What are the numbers?

(15) limn has 2 more nickels Cain dimes. He has $1.15 in all. lbw many

coins of each kind has he?

ANSWERS:

1.

4.

3.

4.

5.

6.

7.
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13.

14.
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11:17100UCTI 01: TO THE SUPPLE Eirr

al 3 E.: 71-`,1Y

The reader desirin- to further inform hiuself retarding the
specific techniques of the modern approach to :,,nalysis of Variance
will find

I. shorta2e of uaterials on the subect written for the
Imre ..latheatically sophisticated. Scheffe and Gate are
two sources lucluded in the bibliography to this report.

2. Materials written for the person without a fairly
extensive background in mathmatics are not quite so
prevalent nor easy to come by.

This writer considers himself to be in the latter category
and was hard pressed for published information that permitted
the necessary understanding without seeking a higher level or
professional interpretation of the material. This opportunity
is taken to suggest, therefore, that one of the major obstacles
to acquiring more ppality. research in the field of education
might well be related to some aspect of this particular problem.
It is the opinion of this writer that much of the material could
be simplified in both the explanation and in the examples of
usage and demonstrated applications. There is much need for some
effort to produce EOM STRAIGHTFOUARD, SIMPLIFIED AM TO THE
POINT statistical materials that would allow persons with other-
wise acceptable training and backgrounds to conduct adequate
analysis on data, competently obtained in well designed research
studies. To say that every educational researcher must be a
mathematics major is analogous to saying that every competent
housekeeper and cook should also be a graduate economist and
chemist in order to adequately interpret the household budget
and the family cookbook.

The feeling of this writer is that qualified mathematicians
could, and should, produce some materials along the lines of
the Monarch Series or the Barnes and Nobles Series.' Such
materials should be adequate and sufficiently detailed in content
and clarified in explanation for the 'IvonmathematicaP researcher to
use as a necessary tool for more complete and reliable analysis
of data.2

...

Reinhard Herink, Colim Level Statistics, New York:
Monarch Press, Inc., 1965. Herbert Arkin and Raymond R. Colton,
Statistical Methods., New York: Barnes & Noble, Inc. 1967.

2
Ibid.. There is a current publication by Monarch Press with

a too brief discussion that would be ideal if expanded to cover all
areas of two way, three way, and four way Analysis of Variation
and Analysis of Covariation.
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DEFINITIONS

For purposes of this study and the included evaluation
of data analysis the following definitions and/or symbols will
be used:

1. 14 = The number of items in the situation.

2. 11 = The number of items in the study.

3. The Sum of.

4. = The GRAND SUN.

5. X = SCORE(s).

6. >I = The ARITHMETIC MEAN of scores.

7. g = The ARITHMETIC GRAND MEAN of all scores (also GM).

8. 1 = Mathematical subnotational reference to days that
varied as: 1, 2, 3, 4, 5.

9. j = Mathematical subnotational reference to classes
that varies as: I, 2, 3, 4, 5.

10. k =Mathematical subnotational reference to weeks that
varied as: 1, 2, 3, 4, 5, 6, 7.

II.. H
o
=The NULL Hypothesis.

12. ANVA = Analysis of VARIANCE.

13. ANOCOVA = Analysis of COVARIANCE.

14. SS = SUNS of the SQUARES obtained by: , (g R)2 = SS.

15. OF = DEGREES OF FREEDOM --usually obtained by N-1 or
a related combination of the situational N--I.

16. For purposes of this study SIGNIFICANT pirmEmcE OR
sply)cmilwomyjoN will be determined by the
variance ratio test.

IT.. The VARUCCE RATIO OR F TEST is often referred to as
Snedecor's F test, since Snedecor computed tables for
the variance ratio distribution, and named the ratio
F, in honor of R. A. Fisher. It depends mathematically
on Fisher's Z distribution, an extremely general and
fundamental distribution which includes the normal
distribution, the chi square (x2) distribution, and
Student's T distribution as special cases.

H. J. Noroney, Facts Froui Figgres., Baltimore:
Pelican Books, IC56, p. 233.
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IC. For purposes of this study the combined effects of

two or more variables as determined by ANOVA and F

comparison are considered to be, and are referred to

as: JTUPtgloil§.

19. Single variables judged to be possible sources of
observable variations as determined by statistical
analysis of F comparison are considered to be, and

are referred to as: MAIN EFFECTS.
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ABOUT THE At OVA4

Woroney enthusiastically, and this writer believes
appropriately, terms the modern statistical methods for the
analysis of variation and covariation:

Undoubtedly one of the most elegant, powerful, and
useful tech;liques in modern statistical method..."

This technique of analysis allows the researcher to reduce the
total variation in the data under consideration to the
particular elements of main effects and/or any combination of
these effects that might possibly contribute to, or be asso
ciated with, potential sources of variability, the importance
of which the researcher may desire to study or assess.

This technique is analogous to subjecting an organic
biopsy to microscopic study and detailed analysis following
a gross examination of the particular organ of concern.
These investigators have tried to do much the same with the
data obtained in the study.

They first reported findings based on a more superfic;a1
analysis as described in the preceding report on the study.
With this enclosed supplement to that report they now attempt
to discover more detailed and specific trends and relationships
that might possibly be revealed by the relative components of
these data as obtained in the study.

The heartbeat of the analysis used herein depends upon
computing the variance of the data as the mean square (WS)
deviation of each of the items from the grand mean CK or GH)
of all the items In the data set under consideration. Since,
according to oroney, a small sample tends to underestimate
the true variance of the parent population a better estimate
Is usually obtained by dividing the sums of the squares

P.M..M

!

( the nura'aer oo: dcfy_es.of freedom

. S.

I DF = 1 in the sample as: \
011110.0. I 4 I

5

5
George Snedecor, §tat i st cal ilepods, Ames, Iowa:

Iowa State College Press, 1946, pp. 222-25.
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This approach to the data analysis requires that the
investigator must compute the sum of the squares (SS) and the
degrees of freedom (OF) for each source of variability
considered.

As indicated above, the number of degrees of freedom on
which any particular SS is computed will be one less than the
number of items on Which a given calculation is made, or
OF == N-1.

The next consideration in the ANOVA Is based on the
assumption that the samples will not have the same average
values but should vary -between,. anv two given sample groups
according to the difference reflected by the particular members
-within': each sample group ALL ELSE RMAINING CONSTANT. In
the words of Woroney then:

...'.!hat we should expect in these circumstances is that
the variation between sample averages should be commen-
surate with the population variance as indicated by the
variation within the individual samples. If it should
prove that the 'between sample variation' were
significantly greater than the 'within sample variation',
then we should suspect that the samples were not, in
fact, drawn from the same population, but from populations
whose average values differed, so that on top of the
'within population variation' thre existed also a
'between population variation'.

As stated eiseWhere in this SualementTo The, Report the
analysis of variance technique is a complex and detailed approach
that, being more sensitive to the respective sources of variation,
was used herein to account for the performances within groups
and performances petwegn groups and make the proper determinations
based upon the ratio of one source of variation to the other.
In other words, the investigator was concerned at this point with
the variation among the classes/days/weeks and the combinations
of these variations that would proportionally be out of step with
the degree of variation found within any particular sample among
the member elements therein--thus indicating some possible
source and/or degree of significant variation resulting from
differential treatment appearing In the experiment, either intention-
ally or unintentionally.

It is hoped, therefore, that proper utilization of the AIOVA
has resulted in an adequate accounting for each group's score in
terms of variation among Individual scores (class) as well as
providing some indication for sources of variation, if any,
caused by or related to some aspect of the experimental manipu-
lation. As shown by the /'NOVA tables of calculations, an attempt
was ulso made to further indicate the variance between groups as
a function of a single variable and also as a function of some
combination of possible interaction between these variables.
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The detailed explanation of these computations and the
rationale behind each usage Is rather involved and no attempt
will be made to present an in depth discussion at this point.

To facilitate interpretation and estimations based on
results of the study, the data and all computations are
presented, wherever practical, in chart of tabular form. It

is hoped that this will simplify the task of evaluation for
the reader.

SUIVIARY

A Brief Review Of Procedure:

1. The basic measure of variance, as used in this study,
is the mean squared devla;ion from the grand mean,
or notationally: (g :C)`%

2. Remember also that the investigator was concerned
first with the total amount of variation in the
results, regardless of the source.

3. The next step was to calculate the variance within
each group and establish its ratio to the computed
betweengroups variance.

4. The latter variation was attributed to the differential
treatment of the sample and as the total between groups
variance it was compared to the previously calculated
within groups variance (see 3 above) for some degree
of significance.

5. The ratio established in 3 and 4 above is sometimes
referred to as the S1SNIFICANCE RATIO and as such it
was compared with an F table of previously established
values.3

ewe. . ..1 41, .

report.

6
Please see discussion of F table on page 10 of this
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THE STATISTICAL ANALYSIS OF VARIANCE

For purposes of this study significance was determined by
ratio comparison of the between sample variance/within sample
variance estimates with a Fisher's significance table as
reproduced from George W. Snedecor.7 The resulting estimates
were stated in terms of an F and symbolized as Table Values
which were either: (I) greater than the computed value
or (2) less than the computed value (.er___).

This writer considers the footnoting for each table as

adequate for purposes of clarification and will at this time
merely call the readers attention to the following items.

First, the column headings are:

1. SOURCE, or the different experimental conditions.

2. DF or degrees of freedom.

3. MS or mean squares.

4. F value as computed

An understanding by the reader of the first (source) and last
(F) are all that is required to make an adequate interpretation
of the tables.

Second, for purposes of this study the F ratio was in all
instances determined at two levels of confidence (I) the .01 or
1% level of confidence and (2) the .05 or 5% confidence level.
The probability indication is that any variation of the degree
revealed by the data processing analysis included herein would
be expected to occur by chance alone (1) one time in every one
hundred (1/100) and (2) five times in every one hundred (5/100)
respectively. The ability to reject the Null Hypothesis (H0)
Is indicated for each particular ratio throughout the comparison
tables.

The nonsignificant mean effects and/Or interactions with
the resulting failures to reject the Null Hypothesis are likewise
indicated by the tables.

The statistical analysis now follows and begins with a

summation chart for the total variance followed by daily sub
total calculations, ANOVAS for main effects, interaction and
sumation charts for purposes of revealed significance.

111111111.101 411.1111. . 16...ave.

7
Snedecor, loc. cit.
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ACCORDING TO:

VAR
total

total

OM. Nee,/

Mondays subtotal
Tuesdays subtotal
Wednesdays subtotal
Thursdays subtotal
Fridays subtotal

TOTAL VARIANCE: ALL SOURCES

FOR ALL TREAT?ENT WEEKDAYS--

Mondays Through Fridays

....Oa es,

x
(X...)

2
...

01. al arewoorb

(VAR
Mons.

+ VAR + VAR
Tues.

13.5041

32.4132
18.3431

13.5041

05.6796

83 .4-J! II = GRAND TOTAL FOR DAYS

MONDAYS THROUGH FRIDAYS



(Score - G1,1)2 = (141011 )2

(0.42)`,..1
(0.41)-5:
(0.42);)
(0.69):t
(0.72):
(0.77)2'
(1.14);;
(0.07)-
(1.12)=
(0.77)2
( 1. co5)",
(0.88);:,

(1.60)-4

(0.e0)*,-,
(0.05):
(1.55);,
(0.92)4'
(0.09)2,
(0.-3).;;

(0.38)4*

i.londay subtotal

MONDAY

1.011M

400.

1110

VAR
Monday,

0.1764
0.1681
0.1764
0.4761
0.518
0.5929
1.2996
0.0049
1.2544
0.5929
3.4225
0.77/4
2.1316
2.5500
1.2996
1.5076
0.6400
0.0025
2.4025
0.6494
0.0061
0.104.9
0.3364
0.1444

13.5041



,-,

(Score - G1,1)- = (ruE)2

(0.4.9)7;
(0.ic):
(0.24).-
(1.102;,
(0.00):;
(122);.:
(0.14)4
(0.35)2
(1.302.050,
(0. 93 )"..-
(0.6c)
(0.56)2
(0.97),
(0.62)-
(0.18)2

(0.90)2

(0.78)2

(0.044
(0.95)2

(0.87);

(0.42)2
(1.53)

(1.34)2

(0.66):

(1.26)2

(1.18);
(1.38);
(1.68)

Tuesday subtotal

TUESDAY

= VAR
Tuesday,

- 0.2401
- 0.0324
= 0.0576
= 1.2321
= 0.0064
= 1.4804
= 0.01%
_ 0.7225
= 1.04%
= 1.1025- O. 8624-
= 0.4624
= 0.3136
= 0.9409
= 0.3844
= 0.3424
= 0.1024
= 0.8100
= 0.9025
= 0.6084
= 0.3721
= 0.0016
= 0.9025
= 0.7569
= 0.1764- 2.3409
= 1.7956
= 1.2996

0.4356
- 1.5876
= 4.4521
- 1.3924
= 1.9044
= 2.8224

..........1.01.0110.

= 32.4132
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(Score - GM)2

Wednesday subtotal

(m02
(0.20)2
(1.36)2
(0.70)2
(1.19)
(0.45)2
(0.25)2
(0.64)2
(0.57)2

(0.32):
(0.12)4
(1.44)2
(0.68),,
(0.82)
(0.60)2
(0.21)2
(0.01)2
(1.37)71
(1.36),
(1.01)4
(1.27)2
(0.47)2,1
(0.32)2

(0.24)2
(0.95 ),;
(0.32)2
(0.33):
(0.14);
(0.47);
(0.99);
(0.51)
(0.14)4

WEDNESDAY

105

VAR
Wednesday,

0.0400
1.8496
0.4900
1.4161
0.2025
0.0625
0.4096
0.3249
0.1936
0.1024
0.0144
2.0736
0.4624
0.6724
0.3600
0.0441
0.0001
1.8769
1.8496
1.0201
1.6129
0.2209
0.1024
0.2704
0.0576
0.9025
0.1024
0.1089
0.0196
0.2209
0.9801
0.2601
0.0196...

18.3431



(Score - G1,1)2 = (THuR)2

0.802
(0.93);
(0.78),-

(0.82)2

(0.34),
(0.732);

(0.51)2
(0.86)2

(0.67)i
(0.12)2
(0.62),
(0.96);
(0.62)2

)22

(0.61 )2-

(1.03 )

(0.98)
(0.18)2
(0.34),
(0.42)

(1.01)2

(

(C0.34
1

3 )

)22

(0.54)2

(1 . 5222I!
(0.52)2
(0.20)4

Thursday subtotal

THURSDAY

VAR=

= 0.7921
= 0.8649
= 0.6084
= 0.6724
= 0.3364
= 0.1156
= 0.6724
= 0.2601
- 0.7396
= 0.1764
= 0.4489
- 0.0144
- 0.3844
= 0.9216
= 0.3844
= 0.0036
= 0.3721
= 1.0609
= 0.9604
- 0.0324
= 0.1156
= 0.1764
- 1.0201
= 0.0784
= 0.0169
= 0.1849
= 0.2916
= 1.4884
= 0.2704
= 0.0400

ZZammmooln011.

= 13.5041



(Score - Gl.i)
2 = Cm ) 2

(0.11)2

(0.61)2

(0.51)2

(0.50)2

(0.14)2

(0.70)2

(0.22)2

(0.11)2

(0.63)2

(0.002

(0.01 )2

(0.53)2

(0.45)2

(0.62)2

(0.42)2

(0.7,12

( 0. II )2

(0.32)2

(0.12)2

(1.00)2

Friday subtotal

FR I DAY

VAI1Fri
day

=

= 0.0121

= 0.3721

= 0.3721

= 0.3600

= 0.0196

= 0.6900

- O. 0404.

= 0.0121

= 0.4624-

= 0.8100

= 0.0001

= 0.21309

= 0.2025

= 0.3344

= 0.1764

= 0.5475

. 0.0121

= 0.1024

0.0144

= 1.0000

(Total variance calculations on page 12)
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Table Number I

MAIN EFFECT: DAYS

ANALYSIS OF VARIANCE--

Computation For Sums Of Squares

SSdaysACCORDIEG TO:

(gi ...)21

ik

(7,

Total number o?\
scores for each
Any in study .1

i"iean for \\
each class )

\.a i I classeV:

24(3.13 3.18)
2
= 0.0600

34(3.17 3.18)
2
= 0.0034

33(3.17 3.18)
2
= 0.0033

30(3.34 3.13)
2
= 0.7680

20(3.11 3.18)
2
= ,0980

0.9327 = SS
days

1 2
, I



SS
weeksACCORDING TO:

ki

Table Number 2

WAIN EFFECT: !'LEEKS

ANALYSIS OF VAR I ANCE--
Computat I on For Sums Of Squares

(R..
k

: / \/ \\ 2( Number of
weeks/situat Ions

(Day
mean mean

I .. ./

29(3.06 3.18)
2

= 0.4176

29(2.9) 3.13)2 = 1.1600

30(2.93 3.18)2 = 1.8750

26(3.57 3.18)2 = 3.9546

28(3.36 3.13)2 = 0.9072
1111111arallalia-o

8.3144 = SSweeks

3.09



Table Number 3

MAIN EFFECT: CLASSES

ANALYSIS OF VARIANCE--

Computation For Sums Of Squares

SS ACCORDING TO:
classes

5

(x.

2 A
j=1

j

Number of Day Grand
classes mean mean

PAO

I
25(3.06 3.18)

2
= 0.3600

25(2.98 3.18)
2
= 1.0000

25(2.93 3.18)
2
= 1.5625

25(3.57 3.18)
2
= 3.8025

25(3.36 3.18)
2
= 0.8100e

7.5350 = SS
classes
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SS
d c

ACCORDING TO:
X

5.......-..

,) //
.. ./....
j=1 k=1-

7

(No. of score
in individual

1 1

MONDAY

INTERACTION: DAYS BY CLASSES

ANALYSIS OF VARIANCE
Computation For Sums Of Squares

07 R. .. - i + )7 )2iji .. ...

1/

Class mean for
all Mondays,
Tuesdays, Wedne
Thursdays and

,Fridays

Mean for
each day

sdays - of the -
study

Table Number 4

Mean of
whole
group for + GM
individual
day

5(2.61

5(3.17

5(3.08

4(3.38

5(3.48

- 3.06

- 3.06

.- 3.06

- 3.06

- 3.06

- 3.13

- 3.17

-- 3.17

--3.34

-- 3.11

+ 3.18)2

+ 3.18)2

+ 3.18)
2

+ 3.18)2

+ 3.18)
2

=

=

=

=

=

0.8000

0.0720

0.0045

0.1024

1.2005. .......11.1.....

2.1794 = Subtotal SS
Mon.

TUESDAY

7(3.15 - 2.98 - 3.13 + 3.18)2 = 0.3388

7(2.64 - 2.98 - 3.17 + 3.18)2 = 0.7623

7(3.09 - 2.98 - 3.17 + 3.18)2 = 0.1008

6(3.48 - 2.93 - 3.34 + 3.18)2 = 0.6936

7(3.41 - 2.98 - 3.11 + 3.18)2 = 1.7500.1 ..

3.6455 = Subtotal SSTue.
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WEDNESDAY

7(3.28

7(2.94

7(2.71

6(3.83

6(3.01

- 2.93

- 2.93

- 2.93

- 2.93

- 2.93

- 3.13

-- 3.17

- 3.17

- 3.34

- 3.11

+ 3.18)2

+ 3.18)
2

+ 3.18)
2

3.18 )2

+ 3.18)2

=

=

=

=

=

1.1200

0.0028

0.3087

3.2856

0.1350
a ra .............

4.8521 = Subtotal SS
Wed.

ThURSDAY

6(3.50 - 3.57 - 3.13 + 3.18 )
2

= 0.0024

6(3.33 -3.57 - 3.17 + 3.18 )
2

= 0.3174

6(2.95 - 3.57 - 3.17 + 3.18 )
2

=2.2326

6(3.50 - 3.57 - 3.34 + 3.18)2 = 0.3174

6(3.43 - 3.57 - 3.11 + 3.18)2 = 0.0294
I. A .11.111M 4 will....

2.8992 ;--- Subtotal SS
Thur.

FRIDAY

4(2.79 - 3.36 - 3.13 + 3.18)2 = 1.0816

4(2.81 - 3.36 - 3.17 + 3.18)2 = 1.1664

4(2.81 --3.36 - 3.17 + 3.18)2 = 1.1664

4(3.68 - 3.36 - 3.34 + 3.18)2 = 0.1024
2

4(3.48 - 3.36 - 3.11 + 3.18) = 0.1444
..................

3.6612 = Subtotal SSFrl.
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4",

GRAND TOTAL SUM OF SQUARES FOR INTERACTION DAYS BY CLASSES

Monday subtotal = 2.1794

Tuesday subtotal = 3.6455

Wednesday subtotal = 4.0521

Thursday subtotal = 2.8992

Friday subtotal = 3.6612

...........waso-41.

11.0....1111..10/11

17.2374 = GRAND TOTAL SS
d X c

MONDAY THROUGH

FRIDAY
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Table Number 5

INTERACTION: DAYS BY WEEKS

ANALYSIS OF VARIANCE--
Computation For Sums Of Squares

SS
d X w

ACCORDING TO

5 7 j__ - 2
s'::. j (i . - g., ...g. + x...)"" .2.-.. 1 k 1 k

4....

1=1 k=1

/'
Number of Mean of Mean of day !lean of all
scores in individual - over the - class over +
block day seven weeks individual

week

WEEK NUMBER ONE

5(3.71

5(3.30

5(3.14

- 3.13

- 3.17

- 3.17

- 3.36 -I- 3.18)
2
=

- 3.36 I- 3.18)2=

-- 3.36 3.18)
2

0.8000

0.0125

0.2205
Ir

1.0330 = Subtotal SS
d X w

WEEK NUMBER TWO

5(3.95 - 3.13 -3.92+ 3.18)2 = 0.0320

5(4.10 - 3.17 - 3.92 4- 3.18)
2
= 0.5445

3(3.67 -- 3.17 - 3.92 4- 3.18)
2
= 0.1728

5(3.98 - 3.34 - 3.92 4- 3.18)
2
= 0.0500

0.7993 = Subtotal SS
d X w

WEEK NUMBER THREE

4(3.96 - 3.17 - 3.78 4- 3.18)2 = 0.1444

5(3.60 - 3.17 - 3.78 4- 3.18)2 = 0.1445

5(3.77 - 3.14 - 3.78 + 3.18)2= 0.004511
0.2934 = Subtotal SS

d X w
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WEEK NUMBER FOUR

5(3,74 3.17 - 3.43 + 3.18)
2

= 0.5120

5(3.23 - 3.17 - 3.43 + 3.18)2 = 0.1805

5(3.73 - 3.34 - 3.43 + 3.18)
2

= 0.0980

5(3.01 - 3.11 - 3.43 + 3.18)
2

= 0.6125

WEEK NUMBER FIVE

4.4P

1.4033 = Subtotal SS
d X w

5(1.79 -- 3.13 - 2.65 + 3.18)
2

= 3.2805

5(3.26 - 3.17 - 2.65 + 3.10)
2

= 1.9220

5(2.48 - 3.17 - 2.65 + 3.18)2 = 0.0256

5(2.61 - 3.34 - 2.65 + 3.18)2 = 0.2000

5(3.09 - 3.11 - 2.65 + 3.18)2 0.1300

5.5581 = Subtotal SS
d X w

:'LEEK NUMBER SIX

4(3.06 - 3.3 - 2.89 + 3.18)2 = 0.1936

5(2.16 -3.17 - 2.69 + 3.18)
2

= 2.5920

5(3.14 - 3.17 - 2.89 + 3.18)2 = 0.3380

5(2.19 - 3.34 - 2.89+3.18)2
= 3.6980

5(3.19 - 3.11 - 2.89 +3.18)2 = 0.6845

01
7.5061 = Subtotal SS

d X w

WEEK NUMBER SEVEN

5(3.14 - 3.13 - 2.79 +3.18) = 0.8000

5(1.66 - 3.17 - 2.79 + 3.18)2 = .6.2720

5(2.93 - 3.17 - 2.79 + 3.18)2= 0.1125

5(3.06 - 3.34 - 2.79 -I- 3.18)2 = 0.0121

5(3.17 - 3.11 - 2.79 + 3,18)2 = 3.0125

8.209! = Subtotal SS
d X w



GRAND TOTAL SUM OF SQUARES FOR INTERACTION DAYS BY WEEKS

Week Number One subtotal = 1.C330

Week Number Two subtotal = 0.7993

Week Nuwiber Three subtotal = 0.2934

Week number Four subtotal = 1.4033

Week Number Five subtotal = 5.5581

Week Number Six subtotal = 7.5061

Week Number Seven subtotal = 8.2091

..........
O.*

24.8023 = GRAND TOTAL SS
d X

dEEK

NUMBER ONE THROUGH WEEK

NUMBER SEVEN
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Table Number 6

INTERACTION: CLASS (ES) BY WEEK ONE (1)

MIALYSIS OF VARIANCE--
Computati on For Sums Of Squares

55c
X wl

ACCORDING TO:

N scores (X . . R. - -I- ; 2A..k A... )

Number
scores A Vary the classe

1 through 5 over
the weeks 1

through "

Mean for
classes

CLASS WEEK ililvI8ER ONE

1 3(9.67 / 3 3.06 3.36 + 3.18)2 = 0.0012

11 3(8.41 / 3 2.98 3.36 3.18)2 = 0.3888

111 3(9.50/ 3 2.93 3.36 - 3.18)2= 0.0108

V 3(12.53 / 3 3.57 3.36 + 3.10)2 :1.5547

V1 3(10.63 / 3 3.36 3.36 + 3.18)2 =0.0000

117

Mean
for
weeks

0.9555 = Subtotal SS
c X wl



CLASS

INTERACTION: CLASS (ES) BY UEEK IVO (2)

UEEK MUNBER TUO

4(15.85 / 4 - 3.06 - 3.92 + 3.18)2 = 0.1024

11 4(15.57 / 4 - 2.98 - 3.92 + 3.18)2 = 0.1156

ill 4(14,99 / 4 - 2.93 - 3.92 + 3.18)2 =0.0100

V 3(12.84 / 3 - 3.57 - 3.92 + 3.18)2 = 0.0027

VI 3(11.94 3 - 3.36 - 3.92 + 3.18)2 = 0.0432
aerearaw..../..00.111M0

0.2749 = Subtotal SS
c X w

2

INTERACTION: CLASS(ES) BY UEEK THREE ( )

CLASS UEEK NUMBER THREE

3(11.25 / 3 - 3.06 - 3.78 + 3.18)2 = 0.0243

11 3(10.72 / 3 - 2.98 - 3.78 + 3.18)2 = 0.0003

3(10.49 / 3 - 2.93 - 3.78 + 3.18)2 = 0.0147

V 2(08.66 / 2 - 3.57 - 3.78 + 3.18)2 = 0.0512

VI 3(11.61 / 3 - 3.36 - 3.78 + 3.18)2 = 0.0243

0.1148 = Subtotal SS
c X w3

INTERACTION: CLASS(ES) BY WEEK FOUR (4)

CLASS LEEK NUMBER FOUR

4(14.72 / 4 - 3.06 - 3.43 + 3.18)2 = 0.5476

II 4(12.41 / 4 - 2.98 - 3.4B + 3.18)2 = 0.0676

III 4(13.76 / 4 - 2.93 - 3.43 + 3.18)2 = 0.0784

V 4(15.17 / 4 - 3.57 - 3.43 3.18)2 = 0.0036

VI 4( 11.96 / 4 - 3.36 - 3.43 + 3.18)2 = 0.5476

ass uroloo

1.2448 = Subtotal SS
c X w4
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, OTERACT 1 ON : CLASS(ES) BY WEEK FIVE (5)

0.4500

0.0180

0.0000

0.0080

0.1620

0.6380 = Subtotal SS

CLASS WEEK NUMBER FIVE

I 5(11.15 / 5 - 3.06 - 2.65 + 3.18)2 =

I I 5(12.57 / 5 - 2.98 - 2.65 -I- 3.18)2 =

I I I 5(11.99 / 5 - 2.93 - 2.65 + 3.18) =

V 5(15.42 / 5 - 3.57 - 2.65 + 3.18)2 =

VI 5(15.04 / 5 - 3.36 - 2.65 + 3.18)2 =

c X w

CLASS

I

I I

i l l

V

VI

5(14.41

5(13.70

5(12,20

4(12.24

5(16.75

INTERACT; ON: CLASS(ES) BY WEEK

WEEK NUMBER S IX

/ 5 - 3.06 - 2.89 + 3.18)2 =

/ 5 - 2.98 - 2.89 + 3.18)2 =

/ 5 - 2.93 - 2.89 + 3.18)2 =

/ =!, -3.57 - 2.89 + 3.18)2 =

/ 5 - 3.36 - 2.89 -I- 3.18)2 =

5

SIX (6)

0.0605

0.0180

0.2000

0.1936

0.3920

0.8461 = Subtotal SS
X w6

INTERACTION: CLASS(ES) BY WEEK SEVEN (7)

CLASS WEEK NUMBER SEVEN

I 5(13.27 / 5 - 2.06 - 2.79 + 3.18)2 = 0.0020

II 5(12.76 / 5 - 2.98 - 2.79 + 3.18)2 = 0.0080

I I I 5(12.61 / 5 - 2.93 - 2.79 + 3.18)2 = 0.0020

V 5(16.25 / 5 - 3.57 - 2.79 4-3.18)2 = 0.0245

VI 5(14.90 / 5 - 3.36 - 2.79 + 3.18)2 = 0.0005....
0.0370 = Subtotal SSc X w

7
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Chart Humber 7

SUMMARY CHART: SS CLASS BY WEEKS
It 7ERACT1ON FOR c X wk

1 7

WEEK

(I) c X w
1

Interaction SS = 0.9555

(2) c X t
2

Interaction SS = 0.2749

(3) c X w
3

Interaction SS = 0.1148

(4) c X v
4

Interaction SS = 1.2448

(5) c X w
5

Interaction SS = 0.6380

(6) c X t. Interaction SS = 0.8461

(7) c X w
7

Interaction SS = 0.0370
..........

AmolImAI

4.1111 = GR A ND TOT
AL

SS
c X wk=

1_7
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Table Number 8

MAIN EFFECT: DAYS
Calculation For F-Ratio

F-ratios for HST = 0.2332 at 4 over (62 + 24) degrees of freedom.

F
d

MS
, "a ..mr.. *ID

MS
res

+ MS
c X w

= 0.2332OPONINION... 41.M. Ow. -4MM...se

0.3308 + 0.2569

CALCULATED F
d

VALUE = 0 3968

RESULTS
Table F Value @ 4/80 D.F. for I%

confidence level = 3 56 F
d

Table F Value @ 4/80 D.F. for 5%
confidence level = 2 48 )F

d

Table F Value @ 4/100 D.F. for 1%
confidence level = 3 51 F

d

Table F Value @ 4/100 D.. for 5%
confidence level = 2 46 F

d

ACCORDING TO RATIO COMPARISON:

No significance revelaed by analysli and comparison of these
obtained data at the confidence levels indicated. The
investigators failed to reject Ho at levels shown above.

KEY FOR F DETERMINATION AND ANALYSIS:

Table Value Caoldell_yalue = No significant variation in
aatt obtained under the conditions considered according
to determinations and analysis appliedunable to reject H0.

Table Value .Qojpitedyalue = There is a significant variation
In data obtained under the cnnditions considered according
to determinations and analysis appliedability to reject
H0 is indicated.
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Table Number 9

MAIN EFFECT: CLASSES
Calculation For F Ratio

F-- ratios for MS
c
= 1.8837 at 4 over (62 + 24) degrees of freedom.

Fc= MS
c

MSres + tvlSd
X

= 1.8837

0.3308 + 1.0334

CALCULATED F
c
VALUE = 1 3809

Table F Value @ 4/80 D.F. for I%
confidence level = 3 56

c

RESULTS

Table F Value @ 4/80 D.E. for 5%
confidence level = ....... ...........2.48 F

c

Table F Value 0 4/100 D,F. for 1%
confidence level = 3 51 Fc

Table F Value 04/100 D.F. for 5%
confidence level = 2 46 Fc

ACCORDING TO RATIO COMPARISON:

No significance revealed by analysis and comparison of these
obtained data at the confidence levels indicated. The
investigators failed to reject H0 at levels shown above.

KEY FOR F DETERMINATION AND ANALYSIS:

Table Value Compujed Value = No significant variation in
data obtained under the conditions considered according
to determinations and analysis applied--unable to reject H0.

Table YAlpe <Computed Value = There is a significant variation
In data obtained under the conditions considered according
to determinations and analysis applied--abil!ty to reject
H0 is indicated.
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Table Number IC

MAIN EFFECT: WEEKS
Calculation For F -Ratio

F-ratios for HS = 1.3857 at 6 over (62 + 22) degrees of freedom.

FW = w

MS
res

MS
c X d

= 1.3857

1 3205

.
0.3308 + 0.7186

CALCULATED F
w
VALUE =

Table F Value @ 6/80 D.F. for 1%
confidence level = . 3 04

Table F Value @ 6/80 D.F. for 5%
confidence level = . 2 21

Table F Value @ 6/100 O.F. for 1%
confidence level = 2 99

Table F Value @ 6/100 D.F. for 5%
confidence level = . .. 2 19

ACCORDING TO RATIO COMPARISON:

RESULTS

>FW

No significance revealed by analysis and comparison of these
obtained data at the confidence levels indicated. The
investigators failed to reject Ho at levels shown above.

KEY FOR F DETERMIHATION AND ANALYSIS:

F

F
w

TableYalue.> Computed Value = No significant variation in
data obtained under the conditions considered according

to determinations and analysis applied--unable to reject Ho.

Table Value ( Computed Value = There is a significant variation

in data obtained under the conditions considered according

to determinations and analysis applied--ability to reject

Ho is indicated.
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Table Number 11

INTERACTION: DAYS VS. WEEKS
Calculation For F-Ratio

F.- ratios for MS
d X w

= 1.0334 at 24 over 62 degrees of freedom

HSFdXw=

MS res

= 1.0334

0.3308

CALCULATED F
d X it

VALUE = 3 1239

Table F Value @ 24/60 D.F. for 1%
confidence level = 2 12

Table F Value @ 24/60 D.F. for 5%
confidence level = 1 70

Table F Value @ 24/65 D.F. for 1%
confidence level = 2 09

Table F Value @ 24/65 D.F. for 5%
confidence level = 1 68

ACCORDING TO RATIO COMPARISON:

RESULTS

-.Fd X w

KF
d x w

The analysis and comparison to which these data were subjected
indicate a significant variance related to interaction of the
considered effects at the above levelsthe investigators wer.2
able, therefore, to reject Ho at all confidence levels indicated

above.

KEY FOR F DEITERt-11 NAT I ON MD ANALYSIS :

Table...Value.> Cousuted Value = No significant variation in

data obtained under the conditions considered according

to determinations and analysis appliedunable to reject Ho.

Table Value< Computed Value = There is a significant variation

in data obtained under the conditions considered according

to determinations and analysis appliedability to reject

H
o

is indicated.



Table Number 12

INTERACTION: DAYS VS. CLASSES
Calculation For F- -Ratio

F.ratios for MS
d X c = 0.7186 at 16 over 62 degrees of freedom.

F . =MSdXc
MS

res

= 0.7186

0.3308

CALCULATED Fd
X c

VALUE = 2.1720

RESULTS
Table F Value 16/60 D.F. for 1%

>confidence level = 2 32
FdX c

Table F Value @ 16/60 D.F. for 5%
confidence level = .... 1 81

cl)t c

Table F Value 16/65 D.F. for 1%
confidence level = . 2 30 Fd

c

Table F Value 0 16/65 D.F. for 5%
confidence level = I 80

dX c

ACCORDING TO RATIO COMPARISON:

1. The above determinations reveal some degree of interaction
related to days vs. classes that appear to contribute to a

significant variation at the .05 level for these data
analyzed.*

2. No significance revealed for these data at the 1% level.**

*Rejected Ho at indicated levels of confidence for these data.

**Failed to reject Ho at levels indicated for these data.

KEY FOR F DE1ERMINAT 1 ON AND ANALYSIS:

Table Value Csmrted Value = No significant variation in
data obtained under the conditions considered according
to determinations and analysis applied--unable to reject Ho.

Table Value Commted Value = There is a significant variation
in data obtained under the conditions considered according
to determinations and analysis applied--ability to reject
H
o

Is indicated.



Table Number 13

INTERACTION: CLASS VS. VEEKS
Calculation For F-Ratio

F-ratlos for NX
c X w

= 0.2569 at 24 over 62 degrees of freedom.

MS
Fc X = cX w

MS
res

= 0.2569

0.3308

CALCULATED Fc
X w

VALUE = . .. .0.7766

RESULTS
Table F Value @ 24/60 D.F. for 1%

confidence level = 2 12 FcXw
Table F Value @ 24/60 D.F. for 5%

confidence level = ..1.70 F
c X w

Table F Value G 24/65 D.E. for 1%
confidence level = ............ ..........

Table F Value @ 24/65 D.F. for 5%
confidence level = 1 68

ACCORDING TO RATIO COMPARISON:

Fc
X w

> Fc
X y

No significance revealed by analysis and comparison of these
obtained data at the confidence levels indicated. The
investigators failed to reject Ho at levels shown above.

KEY FOR F DETERMIMATION AND ANALYSIS:

IppleyAlueL>CompAted Value = No significant variation in

data obtained under the conditions considered according
to determinations and analysis applied-unable to reject Ho.

Table Value <Computed Value = There is a significant variation
in data obtained under the conditions considered according
to determinations and analysis applied--ability to reject

Ho
is indicated.
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Chart Humber 14

NOMA: DETAILED sawn CHART FOR WIER ACTI OM AS qaiper.rs OF ErtflORS

SOURCE OF WS DEGREES OF D.F. RESULT OF COkPARIS01,1 WITH
IHTERACTIOU FREEDUN FISHER'S F TABLE*

RATIO AS
COMPUTED

a

DAYS

BY

UEEKS

CLASSES

BY

DAYS

10 40

CLASSES
BY

UEEKS

Ss/b "Between/ Calculation
I% 5%

F Value

1.0334 24162

0.7106 16/62

0.2569 24/62

. ... O.

24/60

24/65

16/60

16/65

24/60

24/6S

3.1239

2.1720

4". . . . " ............ S..* - . 0.

0.7766
() ()

* = SignifIcance IS. indicated at the confidence level(s) considered.

() = Significance IS. MOT indicated at the confidence level(s)
considered.
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Chart Number 15

ANOVA: SUMMARY CHART FOR MAIN EFFECTS AS SOURCES OF ERRORS

MAIN MS DEGREES OF D.F. RESULT OF COMPARISON WITH
EFFECT FREEDOM FISHER'S F TABLE*
SOURCE RATIO AS

COMPUTED

Calculation
within" F Value

1% 5%

esrn v...,....+e-www.worrftewaarimo-...m.m......morm...m...........www..r.e.mard..wae..

DAYS

...*.
0.2332

1.8837

1.3857

4/86 4/80 0.3968 ( ) ( )
4/100 ( ) ( )

4-0

CLASSES

.-.Mit
4/86 4/80 1.3809 () ()

4/100 () ()

WEEKS 6/84 6/80
6/80

1.3205

-,...
() ()
( ) ( )

.....simawbworm.- ...al.. mo.111.WwIi.

* ( +) = Significance IS indicated at the confidence level(s) considered.

(.) = Significance IS NOT indicated at the confidence level(s)
considered.
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RES 1 DUAL VAR !NICE

ACCORD I 1,,,G TO:

RES I DUAL
var

= TOTALvar : DAY
var

-1- CLASSES
var

tlEEKSvar -;-

41111111

(DAYS X !EMS ) ( DAYS X CLASSES )
varar

(CLASSES X '.:*.iEEKS )var=

RES I DUALvar = 03 . 444 I ( 0. 9327 ± 7.5350 + 0.3144 + 24.0023

RESIDUALvar = 20.5122

4.1111 + 17.2374)
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Chart Number 16

SUMMARY TABLE FOR ANALYSIS OF VARIANCE OF ERROR SOURCES

ERROR SUM OF DEGREES MEAN COMPUTED D.F. RESULTS OF
SOURCE SQUARES OF SQUARE SIGNIFI RATIO FISHER'S

FREEDOM CANCE FOR SIGNIFI
RATIO COMPUTA CANCE
VALUE TIONAL RATI02

PURPOSES VALUE
0.411.40. r

7...6.6.66VO6.01.
MAIN
EFFECTS SS DF =MS

0.11,..u ea., es...w Am. . 66- Han... -!
6.6 am...my .....s.sos.e..60

DAYS: (D)

.11.0. a 1.-/.4.604.

1-=112,30 0.9327 4 0.2332 0.3968 4:86 ( > )*
4,5

4. 411.....114, ...,...64.......
CLASSES:

11.6611.46......

(C) j= 7.5350 4 1.8837 1.3809 4:86 )*
1,2,3,4,5

06.1......r........ -.#4... ....Ma ..-
VIEEKS:

(t!) k=1, 8.3144 1.3857 1.3205 6:84 ( > )*
2,3,4,
5,6,7

.6,6... IV

INTER
ACTIONS

.....46

SS .710F =HIS

-** . ....arda....16..a...6,

omo61 .0.4...
D X W 24.8023

k=

1-5 1-7dosi......

24 1.0334 3.1239 24:62 ( c(

r
)**

.41..0 ....Dr

D X C 17.2374

1-5 1-5

16 0.7120
a-m ..6
2.1720

046 A* &YIN. ........,..
24:62 ( ( )**

C X W
1= p=
1-5 1-5

RES
var

TOTAL
var

4.1111 24 0.2569 0.7766 16:62 ( )*

20.5112 62 0.3308

.11..*
83.4441 140 0.5960

6. s Sn .6.. 460.1.*
4s6a. ..110

44..4111.b......111MOW.W.M11.1.

Based on the above analysis of these obtained data for this study, there
is no indication of a significant variation at the confidence level(s)
indicated.

* *Based on the above analysis of these obtained data for this study, there
is indication of a significant variation at the confidence level(s)
indicated.

As defined and used in this supplementary report.

2Herbert Arkin and Raymond R. Colton, Tables For Statisticians New York:
Barnes & Noble, Inc., 1962, pp. 117-21. Comparison based on Snedecor's
modified Fisher's Table of F Values.
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CONCLUSIONS

Based on the evaluation as contained in this report the writer

concludes that the sources of between groups variance were traceable

to an indicated significance at the point of interaction of:

1. DAYS with WEEKS.

2. DAYS with CLASSES.

The analysis not only allowed the experimenters to detect significant

performance difference related to differential treatment at the levels

indicated but also gave some information as to which areas and/or

combination of areas were more involved in these detected variations.

Since the combined variables of: (I) days with weeks and (2)

days with classes accounted for a greater portion of the variance

than was obtained by adding together the individual estimations of

variance for each variable under consideration, the interaction was

determined to be significant and confirmed by F table comparisons.

No other variable relationships analyzed in this study revealed

any indication of significance at the confidence levels considered.
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INDICATIONS FOR THE FUTURE

According to Gage:

The second erroneous notion seems to be that
one experiment can and ought to shed light

ion on one hypothesis..."

Although few if any solutions may be found within the limitations

of this study, it is felt that MANY related areas for potential

investigation have been presented and/or suggested. This investigator

plans more precise and more controlled effort along these lines in the

very near future and hopes that others will also find some interest in

the suggested areas of investigation.
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RESEARCH TRAIHIUG

FALL SEMESTER, 1967

Course Outline

Text Book: Downie, N. N. Fundamentals of Measurement. New York: Oxford
University Press,

Part I Tests & Testing

1. Introduction
a. Philosophical and Psychological Principles of Measurement

and Evaluation

b. Basic Statistical Tools and vocabulary

2. Scores, Norms and Evaluations

3. Reliability and Validity

Part II Definins Objectives

1. Science and Scientific Approach
2. Problems and Hyphotheses
3. Constructs and Variables
4. Planning Measurement and Evaluation

Part III Instruments for Measurement

1. Methods of Observation and Data Collection
2. Constructing Instruments
3. Standardized Porms

a. Achievement
b. Other Behaviorial Measures

4. Factors in the Selection of Tests
5. Measurement Ethics

Part IV Preparing for the Research ,Prolect

SUGGESTED READINGS

Part I Tests & 'Testing

Downie - Chapters 1, 2, 3, & 4
Kerlinger - Chapters 5, 6, 7, 8, 23, 24, & 25
Payne & MMorris Chapters 1, 2, 3, & 4
Lien - Chapter 1
Schutz & Baker - (Mimeographed) "The Experimental Analysis of Behavior"
Garrett Chapters 1, 2, 5, ft 13
Gerlach et al - "Relati"ve VS. Absolute Criteria"
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Part II Dairliniapbiectives

Gage - Chapter 2
Bloom's Taxonomy
Lien- Chapter 2
Kerlinger - Chapters 1, 2, 1g 3
Gerlach et al - "Defining Ilistructional Specifications"

"Describing Educational Outcomes"
"Constructing Statements of Outcomes"

Part III Instruments for Measurement

Mental Measurements Yearbook - Pages 1-1379
Kerlinger.- Chapters 26; 27; 28, 29i 30, 31, 32, & 33
Webb et al - Entire Book
ETS « Test Construction Kit
Lien - Chapters 4; 5$ & 6
Downie - Chapters 6-18
Payne & MtMbrris - Chapters 5 & 6
Conrad - Sociolosy of Education, Spring 1967

Part IV .Preparing for the Research Project

Gage - Chapter 1

Kerlinger - Chapters 15, 16, 17, 18, & 19
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